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Chapter One: Introduction and Summary 

1.1 Objective of Study 

This research will look at mergers, corporate concentration, and associated policy concerns in 

British Columbia. These problems cover a wide range of topics. The concentration of ownership 

in the manufacturing and primary resource industries is one of the concerns in this study that 

B.C. is particularly concerned about. Crown corporations are another factor in British Columbia's 

industrial concentration. In the crucial industries of ports, rail, pipelines, and crude oil refineries, 

some non-B.C. crown enterprises hold important positions. 

I do not mean to imply that corporate concentration is inherently harmful. Economists have 

different opinions about this. In this study, I try to quantify the level of concentration for specific 

industries in British Columbia. In order to assess whether a certain industry may be overly 

concentrated, I take into account additional structural components of each business, such as 

exports, imports, entrance obstacles (such as capital/labor ratios), and tariff protection, after 

measuring the degree of concentration.  

What precisely is the issue of corporate concentration? Certain issues may arise if ownership 

and control of the productive capacity of a given industry's goods are consolidated. May is the 

crucial word. Reduced output, larger import and export volumes, lower employment rates, 

higher pricing, lower taxes and royalties, and lower rates of technological innovation are all 

possible outcomes of the incentive for higher profits. 

What are the possible benefits of mergers and ownership concentration? Increased economy of 

scale efficiency, the benefits of diversification, and the transfer of ownership of productive 

assets to more competent and successful managers are all possible outcomes of mergers. The 

long-term growth and potential of the British Columbian economy could be diminished by a 

flawed merger policy that prevents such rationalization from occurring. 

Are the problems with corporate concentration provincial or national in nature? The Federal 

Combines Investigation Act now governs competition policy, including merger restrictions. 

Because this Act's legislation is centered on criminal sanctions rather than civil fines, it has 

received a lot of criticism. Considering the general discontent with this legislation's 

implementation, it makes sense to look at how concentrated British Columbia's industries are to 

determine if the B.C. Government needs to take further action.  

Concentration in commodity or product markets is the main topic of this study. Concentration in 

factor markets, like labor markets, is outside the purview of this study. Concentration on one 

market (let's say a commodity) as opposed to another market (let's say a factor) in the resource 

sectors may have significantly different consequences in British Columbia and necessitate 

action. 
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This study offers industry-by-industry concentration data to give an estimate of competitive 

circumstances. The proportion of industry shipments accounted for by the four largest, eight 

largest, and twelve largest enterprises is the basic metric of Industrial Organization theory. 

There are other ways to gauge concentration. 

The Lerner measure of monopoly (price minus marginal cost) is a concentration metric that 

"looks" directly at profits. Examining annual reports and other firm data is necessary to get such 

information. Since this process can take a lot of time, it makes more sense to do more research 

on industrial concentration once the overly concentrated sectors have been identified.  

The so-called Herfindahl-Hirshman Index is the other statistic that is most commonly utilized. 

The sum of the squares of each company's market share equals this index. This indicator rises 

with growing inequality in the market shares of firms and falls with an increase in the number of 

firms.  

Before drawing any firm conclusions about any of these concentration measurements, 

additional industry characteristics must be examined. The volume of exports, the degree of 

vertical integration, economies of scale, and the existence of entry obstacles are further 

significant factors.  

Other problems about concentration can be addressed once a suitable measure has been 

selected. In this case, we will begin with the four firm concentration ratios. Has the level of 

concentration been rising? Why is the level of concentration rising? How has concentration 

been affected by competitive policies? What specifically have been the detrimental effects from 

industries that are too concentrated? 

One factor that determines an industry's structure is the size distribution of businesses, or what 

is sometimes referred to as concentration. The value of shipments, unit labor expenses, unit 

energy costs, capital stock per unit of labor engaged, level of vertical integration, and degree of 

product specialization are further structural factors for an industry.  

The structure of an industry has an important influence on the conduct of industry participants 

on such matters as pricing and production policies, investment in plant, machinery and 

equipment, and research and technological progress.  The size distribution of firms is but one of 

these structural variables.  Research by other economists indicate that concentration indicate 

that concentration has an important influence on the conduct of firms in an industry, 

particularly on research and innovation. 

When it comes to issues like pricing and production, investments in plant, machinery, and 

equipment, and research and technical advancement, an industry's structure has a significant 

impact on how its members behave. Among these structural characteristics is the distribution of 

business sizes. According to studies conducted by other economists, concentration has a 
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significant impact on how businesses behave within an industry, especially when it comes to 

innovation and research. 

Given the importance of concentration as a structural variable, information on the trends in 

concentration by industry would be of value.  Unfortunately, data limitation prevents one from 

saying much about such trends at this time.  Trends are provided for a few industries such as 

fish processing and retail gasoline outlets. To adequately discuss this issue would require similar 

concentration data over a period of twenty years in the manufacturing and primary resource 

sectors.  I have already discussed why concentration might be increasing in the paragraph on 

the potential advantages of mergers.   

Information on the trends in concentration by industry would be useful given the significance of 

concentration as a structural variable. Unfortunately, it is currently unable to say anything about 

such developments due to data limitations. Trend data is available for a few businesses, such as 

fish processing and retail gas stations.  Similar concentration data over a 20-year period in the 

manufacturing and natural resource sectors would be necessary to properly address this issue. 

In the paragraph above on the possible benefits of mergers, I previously covered the reasons 

why concentration might be rising.  

Prior research by Gideon Rosenbluth and R. S. Khemani highlighted the high level of 

concentration in Canadian manufacturing and the fact that it is typically higher than in 

comparable U.S.A. businesses.  

I provide specific proof of concentration in British Columbia's manufacturing sectors in my 

paper. I also estimate both governmental and private investment (capital and repair) for the 

next ten years. 

The residency of directors and officers of federal companies incorporated in British Columbia 

was investigated in the related study on Crown Corporations. It is astonishing that almost all of 

these directors and officials live outside of British Columbia, given that they are the main 

decision-makers for these businesses. The underrepresentation of British Columbian interests 

on the boards of such important national enterprises is especially concerning when there is 

significant ownership concentration. 

1.2 Scope of the Study 

The following should not be considered the final analysis of British Columbia's industries, due to 
time constraints, the availability of reasonably priced data, and analytical capabilities. 
Numerous significant factors will be omitted, including the minimum efficient company size for 
each industry, intertemporal shifts in concentration, and a gauge of the level of vertical 
integration. 
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One of the study's most important contributions is the release of concentration ratios by 

industry for the manufacturing industries at the two-, three-, and four-digit S.I.C. level by the 

B.C. Central Statistics Bureau. The majority of Canada's economic sectors were covered by the 

data collected from multiple censuses and surveys that resulted in the development of Statistics 

Canada's Standard Industrial Classification system, or S.I.C. One advantage of the S.I.C. 

categorization structure is that it makes it possible to compare statics across countries and 

regions and provide the continuity required for time series data analysis. 

The industrial organization of British Columbia’s major industries has already been examined 

through Royal Commissions and inquiries commissioned by various Ministries of the B.C. 

government.  The Forest Industry and the Fishing Industry have been examined by Royal 

Commissions chaired by Dr. Peter Pearse, and the food industry by the study entitled 

Concentration and Integration in the British Columbia Food Industry commissioned by the 

Standing Committee on Agriculture, and the salmon Industry by the study entitled the Structure 

of the British Columbia Salmon Industry authored by Marvin Shaffer. 

More recently, the Economic Analysis and Research Bureau (E.A.R.B.) conducted the study 

titled, Corporate Concentration in British Columbia’s Forest Industry, which provided proof of 

the industry's significant concentration.  The present study supplies evidence that B.C.’s 

manufacturing industries are also highly concentrated, perhaps even more than the wood 

industries, with many at the same level of concentration as the paper and allied industries. 

Another important contribution of this research is the supply of a complete list of the twelve 

largest firms for each three digit and four-digit S.I.C. manufacturing category.  This list could be 

very useful in the implementation of any provincial competition policy. 

The Cabinet Committee on Economic Development (C.C.E.D.) directive, which motivated this 

study, called for an examination of industrial concentration, crown corporations and projections 

of private and public investment intensions. Tables 3.6.1 to 3.6.4 provide historical information 

of capital and repair expenditure by industry and combined private and public investment with 

government department expenditures broken down by Federal, Provincial and Municipal 

Governments. 

The magnitude and scope of the activities of federally owned or controlled corporations was 

examined by an E.A.R.B. paper entitled, Government Owned and Controlled Corporations: A 

Description of Their Function, Organization and Regional Nature of their Activities, July, 1977. 

Chapter three of the present paper expands on the E.A.R.B. study, particularly with respect to 

the activities of the National Harbours Board, Pipelines, Petro-Canada, Westcoast Transmission, 

and the proposed crown corporations – The National Trading Corporation and Canagrex.  

Chapter three seeks to answer such questions such as: 
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 To what extent do Crown Corporations contribute to industrial concentration in B.C.?  

 Do the activities of Crown Corporations inhibit industrial expansion in B.C.? 

The three issues, industrial concentration, non-B.C. Crown Corporations, and projected 

investments are tied together in the chapters which provide conclusions and alternatives.  The 

rest of this introductory chapter summarizes the results on industrial concentration, and 

presents a brief discussion of vertical integration, economies of scale, efficient plant size, and 

export shares and tariffs.  It attempts to show how these variables must be used in conjunction 

with the industrial concentration statistics.  Otherwise, the use of these statistics could be 

misleading.   

1.3 Industry Concentration 

Increases in corporate size and industrial concentration may have contributed significantly to 

current economic and social problems.  The general belief among economist and practitioners 

of political economy is that economic power, in the sense that a few individuals or firms control 

a substantial portion of a given industry, can lead to a misallocation of resources.  The prices of 

an industries products tend to go higher for domestic consumers.    

Importantly, political power may well go hand-in-hand with economic power. 

Because those in positions of political authority can influence economic outcomes in ways that 

strengthen their position, and because those who control wealth generally gain influence over 

political decisions, political power and economic power are frequently closely related. 

Politics is influenced by economic leverage. Through lobbying, campaign funding, and control 

over important resources, wealthy people, businesses, and financial institutions can influence 

legislation. They have a disproportionate amount of influence over political outcomes as a 

result.  

Political authority shapes economic structures. Governments create laws, regulations, and 

institutions that determine who gains or retains economic advantages. Political leaders can use 

this authority to protect or reward certain economic actors.  

Incentives change when the same individuals have both powers. According to research, political 

incentives predominate when economic and political power are concentrated in the same 

hands. This frequently results in stagnation since individuals in positions of power place a high 

priority on preserving the status quo.  

Economic power may spur innovation when it exists on its own. Economic actors typically use 

their ability to generate value if they can become wealthy without requiring political authority, 

which promotes growth and "creative destruction."  
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Economists describe competition as the number of businesses that manufacture and market a 

particular good in a specific region. A "shared monopoly" occurs when a small number of 

businesses control a substantial portion of an industry's output. The potential for cooperation 

implies that the number of businesses in a certain industry is positively correlated with the level 

of competitiveness. The degree of competition in an industry is determined by both the number 

of businesses and their size in relation to one another.  

Concentration data on an industry-by-industry basis provides an indication of competitive 

conditions in the many separate markets.  In this study, I use the standard measure of Industrial 

Organization theory, namely – the percentage of industry shipments accounted for by the four 

largest, eight largest, and twelve largest B.C. firms.   

Using criteria explained in section 2.3, I find that, at the two-digit S.I.C. level, most industries are 

either competitive or reasonably competitive.  This is not surprising since this industrial 

classification is rather broad.  Primary Metals, Petroleum, and Coal Products fall into the 

concentrated category at the two-digit level.  Foresty, Clothing, Paper and Allied Mineral 

Products, and Chemical and Chemical Products are reasonably competitive at this level. 

At the three-digit level, all Food and Beverage sectors, that appeared very competitive at the 

two-digit level, are actually either relatively concentrated or concentrated.  Other industries 

which are concentrated at the three-digit level are Venner and Plywood Mills, Paper Box and 

Bag Manufacturers, Publishing and Printing, Smelting and Refining, fabricated structural Metals, 

Wire and Wire Products, Petroleum refineries, and Manufacturers of Industrial Chemicals.     

Regretfully, I am unable to examine the patterns in industrial concentration to ascertain 

whether concentration is rising or falling over time due to data restrictions.  

In 1948, however, seven industries—Distilleries, Tobacco Products, Thread Mills, Aircraft and 

Parts, Motor Vehicles, and Petroleum Refining—had four-firm concentration ratios ranging from 

80 to 100 percent, according to a Canadian study by R. S. Khemani. The four-firm ratios for 

Petroleum Refining, Aircraft and Parts, and Distilleries had dropped to between 60 and 80 

percent by 1958. By 1972, Cement had fallen to that level.  

For a large number of industries, the four-firm concentration ratios did not change appreciably 

over the period of study.  However, Khemani discovered that forty industries saw increases in 

concentration levels between 1948 and 1972, while just seventeen industries saw declines. 

There are undoubtedly factors in the Canadian economy that support and/or facilitate industry 

concentration.  

Among the forces that increase concentration are:  
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1. Strive for efficiency in production or take technology into account, 

2. Strive for market efficiency or take sales promotion into account,  

 

3. Attempts to limit competition by lowering the number of businesses or by taking mergers 

and monopolies into account,  

4. Considerations related to entry barriers, such as economies of scale,  

5. Financial considerations, or benefit from a merger with businesses whose profits are not 

distributed. 

Concentration deterring forces include: 

1. Anti-trust laws / legal considerations, 

2. Enterprise sovereignty considerations, 

3. Market growth consideration. 

According to the Khemani study, the deterrent factors seem to be outweighed by the 

concentration-increasing forces. As a result, concentration will often be higher than what is 

necessary for industry efficiency.  

 

The current investigation should ideally identify the factors that influence concentration. This 

means that every factor that affects concentration should be measured, together with the weight 

that each factor contributes to concentration. 

 

Such a list of variables could include: 

 

• Concentration: four-firm ratios, 

• Capital intensity: capital / labor ratios, 

• Minimum efficient firm scale size, 

• Specialization ratios, 

• Value added per worker, 

• Canadian nominal tariff rates, 

• Canadian effective rate of tariff protection, 

• Wages of production workers, 

• Cost of fuel and electricity / worker, 

• Cost of materials and supplies used / worker, 

• Salaries of production managers, 

• Transportation costs, 

• Output per worker. 

 

1.4 Vertical Integration 

 

When a company owns productive assets and participates in productive activities across many 

industry stages, this is known as vertical integration.  For example, the major stages of the oil 
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industry are exploration, production, the transportation of crude oil, refining, and the 

transportation and marketing of refined products.  In the forest industry, the major stages forest 

management, logging, log transportation, sawmill or pulp / paper mills, product transportation 

and distribution. 

The E.A.R. B. study on Corporate Concentration in B.C. Forest industry concluded that 

“significant technological economies of scale arise from the integration of mechanical pulp and 

paper production processes.   Coordination of output economies may result from the 

integration of log transportation with pulp mill operations.  With these two exceptions, the 

evidence indicates that any cost savings achieved by large scale integrated firms are not due to 

the technological economies of integrating different stages of production.” 

Technological economies of scale occur when a firm reduces its average costs and improves  

efficiency by using advanced technology and specialized equipment as production increases. 

Elmer G. Wiens illustrates the benefits of downstream integration for a monopolist or 

oligopolistic corporation in his 1978 Carleton Economic Papers paper, "Government Firm 

Regulation of a Vertical Industry" (egwald.ca/wiens/elmerwiensgovregvertintindustry.pdf).   

Suppose a monopolist in a factor market sells its product to a competitive group of firms.   To 

capture rents, it restricts output and prices the factor above its competitive or efficient price. 

This has two effects.   First, if the competitive industry maintains the efficient factor proportions 

(as if it was buying the factor input at a competitive price), then its cost schedule shifts upward 

with the increase in the price of the factor resulting in an increase in the price of the 

competitive industry’s product. Second, given variable proportions in factor inputs in 

production, the competitive industry will substitute away from the monopolized factor partially 

shifting down the relevant cost schedule.  Here inefficient factor proportions prevail. 

The monopolist can do better than selling its product to the competitive firms by integrating 

into this stage of the industry.  It can increase its profits by integrating forward and substituting 

efficient factor proportions for the competitive firms’ inefficient proportions. With the 

monopolist’s increased economic power, integration might result in a further reduction of the 

industry’s output, but not necessarily.  Whether the end customers of the industry’s product 

benefit from vertical integration depends on the trade-off between attaining efficient factor 

proportions and the potential for further restricted output. 

There are more justifications for vertical integration. Long-term investments are made in 

sawmills, refineries, pipelines, and pulp and paper mills. In other words, these investments are 

capitalized over a long period of time. Once established, these productive facilities have few 

other uses because they are highly specialized. These businesses frequently decide to integrate 

upstream by buying their suppliers' assets in order to guarantee supply continuity and to make 
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sure independent suppliers do try to usurp the quasi-rents connected with these large-scale 

investments.  

The suppliers could decrease shipments at a higher selling price in order to appropriate quasi-

rents.  

Where data permits, this study will trace the pattern of vertical integration across industries.  

1.5 Economies of Scale and Efficient Plant Size 

I said in section 1.3 certain industries in British Columbia are comparatively concentrated based 

on the concentration statistics. In this part, I contend economies of large-scale production and 

distribution in respect to the local and export markets can account for such high levels of 

concentration. 

The term "economies of large-scale production" refers to the tendency for unit costs to drop 

when a manufacturing plant produces more units. It can be concluded that concentration is 

required to attain low production costs if the range of least-cost production is large in 

comparison to the market these producers service. 

By raising production costs, policies that reduce the degree of concentration in these industries 

may actually lead to higher pricing. 

In his study of efficient plant size in Canadian manufacturing industries, P.K. Gorecki outlined 

two methods of estimating efficient plant size, namely the survivor and engineering techniques.  

According to Gorecki, “efficiency, in the survivor sense, reflects the ability of the enterprise to 

deal successfully with the total economic environment. In contract, the engineering techniques 

uses estimates made by engineers of the most efficient plant size, given factor prices and 

technology, excluding outbound transport costs”.   

Gorecki’s engineering data suggests that for a number of Canadian industries, the minimum 

efficient firm size relative to the domestic market is quite high. 

These are list in the following table. 

Table 1.5.1 

 Number of Plants of Minimal Efficient Size 

 Compatible with Domestic Consumption 

Refrigerators and Freezers    0.7 

Cigarettes      1.3 

Solid Detergent     1.7 

Soap       4.8 

Integrated Steel     2.6 
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Sulphuric Acid      2.7 

Breweries      2.9 

Automobile Storage Batteries    4.6 

Anti-friction Bearings     5.9 

Petroleum Refining     6.0 

Paint and Varnish     6.3 

Portland Cement     6.6 

Glass Bottles      7.2 

Bakeries                40.8 

This table makes it clear that many industries cannot support more than eight enterprises due 

to solely technological factors.  

To explain actual business size, other aspects must also be considered. Growth in market size, 

market stability, and the degree of geographic concentration of production and consumption 

are significant considerations.  

The concentration ratios shown in Chapters Two through Four will be interpreted using 

Gorecki's result.  

1.6 Tariffs and Industrial Organization 

The kind and structure of manufacturing supported by the commercial policies that Canada and 

other nations have adopted over the years is one of the fundamental drivers of low productivity 

performance. 

The direct goal of these actions was to change the conditions under which products and 

services may be imported and exported. These include the application of import levies (tariffs) 

and non-tariff trade obstacles including export and import licenses, subsidies for domestic 

businesses, and various quantitative restrictions. 

Without free access to international markets, Canada will not be able to overcome its 

productivity or innovation challenges in high-tech and knowledge-intensive endeavors, nor will 

it be able to progress toward large-scale specialized production in the manufacturing industries.  

Canada’s total national output has been expanding quite rapidly, but the increase is based 

largely on a pace of labor force growth that is among the fastest in the world, rather than on 

rising productivity. 

Increasing scale and specialization in secondary manufacturing through the removal of trade 

barriers and the growth of global marketplaces for our products is a particularly promising way 

to boost Canada's productivity.  
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A significant increase in productivity may be anticipated if access to wider markets enabled 

output expansion. 

Canada’s tariffs can be likened to taxes, which all Canadians pay when they buy either dutiable 

imported goods or domestically produced goods that are protected to keep their prices above 

world levels. 

The Canadian tariff structure, by reducing imports, tends to raise the value of the Canadian 

dollar and consequently reduces the profitability of the resource industries in regions like British 

Columbia. 

Freer trade would lower consumer prices, boost market access for resource sectors, and boost 

productivity throughout Canada's industries. The resource sectors' expanded markets would 

offer greater opportunities for productivity growth and rationalization.  

A subsidy scheme could be used to encourage certain industries, including machinery or metal 

fabrication. Candidate industries could be selected based on employment, value added, and 

diversification.  

In order to improve the organization and structure of industry promoted by Canada's 

commercial policies, competition or concentration policies must be developed given the 

existence of tariffs. 

1.7 Competition Policy / Provincial Scope 

Currently, the federal government is in charge of managing competition policy. The Combines 

Investigation Act is implemented by the Bureau of Competition Policy, which is housed within 

the Department of Consumer and Corporate Affairs. The Combines Investigation Act prohibits 

producers from engaging in abusive tactics. Mergers, monopolies, and conspiracies are 

examples of abusive behaviors that limit the supply of goods and the use of better 

manufacturing methods and technologies. 

None of the Canadian provinces have any such laws. 

Competition laws must be carefully drafted and administered because Canada is one of the 

world's most export-dependent countries. Such laws shouldn't be a barrier to the achievement 

of the advantages that come from a global industry like the forest sector in British Columbia. 

Legislation at the federal level that would restrict joint ventures, forbid specialization 

agreements, and hinder the formation of export consortia would not benefit British Columbian 

workers and producers. 

Other governments have also recognized the benefits that coordinated activities on world 

markets may realize. 
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1. The U.S. Senate has been considering the “Export Trading Company Bill” whose purpose 

is to encourage companies to pool their knowledge, marketing efforts, product lines and 

financial capabilities to facilitate export efforts.  

2. The American Plywood Association, aided by government funding, has increased its 

share of the world market, often at the expense of Canadian products, through an 

aggressive export promotion campaign. 

3. Eastern bloc countries usually enter the world market with centrally coordinated price, 

volume and specification offerings. 

4. The Scandinavian countries finance their export promotions in Europe through their 

world associations. 

5. Japan uses product standards to hold down imports of Canadian plywood. 

6. The U.S. Internation Trade Commission has conducted and inquiry into the 

competitiveness of the U.S. lumber industry versus the Canadian lumber industry to 

evaluate evidence of dumping Canadian firms. 

The leading edge of competition policy acknowledges that international companies can now 

compete in large domestic markets that were formerly exclusive to domestic producers. In an 

international context, corporations or consortiums that were once viewed as oligopolies or 

monopolists are now viewed as much smaller.   

The role of competition poly becomes to strengthen domestic corporations to enable them to 

compete against foreign companies.  Concern about market structure, market shares, 

productions shares, and practice is motivated towards achieving cost efficiency. 

Combines legislation should still retain sanctions against price fixing and large-scale horizontal 

mergers, as well as distribution arrangements that allocate markets or boycott supplies or 

customers. 

The potential for provincial competition legislation and enforcement is still an open question.  

The general question of constitutionality appears to depend on where or not Combines 

Legislation rest on the criminal law power. 

If Combines legislation rests on the criminal law power, certain consequences follow.  

Conversely, if it does not, other consequences follow.  These consequences are not consistent, 

generally.  No opinion can presently be given as to whether combines legislation rests o the 

criminal law power. If as seems likely, it rests on other powers as well, then the provincial scope 

of action is much smaller. 

According to legal opinion received from the Ministry of the Attorney General, if the federal 

legislation rests on the criminal power, it is bounded by the MacDonald versus Vapour Canada 

Ltd., and the Margarine Case.  Substantiative prohibitions, therefore, must be directed toa 
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public wrong, must punish it penally (which does not exclude other sanctions), and must abide 

by the principles of criminal due process in their imposition.  In an offense involving conspiracy, 

damages can be given at common-law without any federal statutory authority in an action in 

Provincial Superior Courts of competent jurisdiction, but not in the Federal Court of Canada. 

According to the A.G.’s analysis, there are historic reasons for belief that even divestiture could 

be applied as a post-conviction remedy so might forfeiture of the corporate charter or other 

corporate property used in the offense.  The most likely zone of valid provincial legislation 

involving competition policy is industry-by-industry economic regulation within B.C.  Schemes 

directed solely to the intra-provincial market are sustainable on the authority of the marketing 

board cases.  

From the federal point of view, the most likely expansion of trade and commerce, falling under 

the head of peace, order and good government, is in respect of general legislation such as the 

proposed Federal Competition Legislation.  If either head of power is recognize as supporting 

combines legislation, it is probable that the only tenable provincial presence will be created by 

omissions in the federal legislation.  That is, the question will be federal paramountcy – not 

vires.  

A constitutional mechanism used in Canada to settle disputes between federal and provincial 

laws is the doctrine of paramountcy. According to this theory, a provincial law that clashes with 

a federal statute will be rendered ineffective to the degree of the contradiction. This indicates 

that federal law supersedes provincial law. The part of the provincial legislation that clashes 

with federal law will no longer be applicable, even though the provincial statute itself will still be 

in effect. If the federal legislation is changed in the future to address the issue, this inapplicable 

part may become effective once more. 

The constitutional division of legislative powers and the use of judicial review are at the heart of 

the vires dispute between provincial and federal authority. The separation of powers between 

the federal and provincial governments is outlined in the Canadian Constitution Act, 1867, with 

particular domains set aside for each level of government. To ascertain whether a piece of law is 

solely under the authority of the federal or provincial government, the doctrine of pith and 

substance is applied. A statute may nevertheless have incidental consequences outside of its 

principal jurisdiction if it is deemed legitimate under this concept, although the doctrine itself 

plays a crucial role in determining vires.  

It should be noted that any perspective of enforceable provincial competition regulation will 

require a thorough analysis of the court's reasoning in the K.V. Hoffman – La Roche Ltd. Case. 

Further analysis and reasoning on the constitutional legality of provincial competition legislation 

and enforcement appears in Chapter Five.  
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Chapter Two: Industry Sectors / Concentration 

2.1 Industry Descriptions 

I describe the industries that are the subject of this chapter in this part. Other British Columbia 

government publications, such the Ministry of Industry and Small Business Development's 

Annual Economic Review and Outlook, offer more thorough explanations. The purpose of the 

descriptions that follow is to give the reader a sense of the operations of the industries that are 

being discussed. 

Recall from Chapter One that the S.I.C. system is the Standard Industrial Classification system 

devised by Statistics Canada.   In this system, an industry is a group of operating units – 

companies or establishments, that engage in the same or similar economic activity. Depending 

on the level of information, industries are classified into two-, three-, or four-digit categories. I 

will go over the following industries in great depth at the two-digit level. 

Note: The S.I.C. system was revised in 1987, and was replaced by the North American Industry 

Classification System (NAICS) in 1997.  

S.I.C. Category     Industry 

     03   Logging 

     05-09  Mineral Industries 

     10   Food and Beverage 

     16   Rubber and Plastics 

     24   Clothing Industries 

     25   Wood Industries 

     26   Furniture and Fixture 

     27   Paper and Allied 

     28   Printing, Publishing and Allied 

     29   Primary Metals 

     30   Metal Fabricating 

     31   Machinery 

     32   Transportation Equipment 

     33   Electrical Products 

     35   Non-Metallic Mineral Products 

     36   Petroleum and Coal Products 

     37   Chemical and Chemical Products 

     39   Miscellaneous Manufacturing 

The aforementioned industries are primarily those involved in the mining, processing, and 

harvesting of British Columbia's resource base, all the way down to the manufacturing sectors. 
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Except in those instances where crown corporations play a significant role, I will not consider in 

as great detail, because of data availability, the following industries. 

S.I.C. Category     Industry 

     40   Construction Industry 

     50   Transportation, Communication, and other Utilities 

     60   Wholesale Trade 

        Retail Trade 

     70    Finance, Insurance and Real Estate 

     80   Community, Business and Personal Service Industries 

     90   Public Administration and Defence 

The first industry that I consider is that of logging.  Paper and related industries, as well as the 

wood industries, are downstream from logging. 

The following descriptions are based on Appendix A. 

03 Logging 

Statistics Canada classifies the logging industry as establishments primarily engaged in felling 

and bucking, bunching, yarding, forwarding, decking and loading of round wood.  

Establishments primarily engaged in transporting wood with specialized logging trucks and in 

driving, booming, sorting, rafting and towing of wood, if not licensed as public carriers, are 

included also. 

In 1979, the logging industry shipped commodities valued at 3,175,170 thousand dollars.  Of 

this, 2,259,963 thousand dollars came from coastal forests, with the remaining 634,388 

thousand dollars from interior forests.   

Over 1500 establishments are engaged in logging activities.  Interior logging operations are 

generally smaller with 960 operations, while coastal operations totalled approximately 600.  In 

terms of value of shipments, B.C. accounts for over 60% of all logging activity in Canada.  The 

24,474 people employed in the logging industries accounted for 1,167,215 thousand dollars of 

value added which amounts to approximately 48,000 dollars per worker. 

Note: Value added is the difference between a product or service's market value and the price 

of the raw materials, energy, and intermediary items utilized in its production. It gauges a 

company's, industry's, or economy's productivity, efficiency, and economic impact. In essence, it 

encapsulates the improvement a business or manufacturing process makes to a good or service 

before it is delivered to a customer. 
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05-09 Mineral Industries 

The mineral industries include metal mines: placer gold, mines, gold quartz mines, uranium 

mines, iron mines, and miscellaneous metal mines; mineral fuels: coal mines, crude petroleum 

and natural gas; non-metal mines: asbestos mines, peat extraction, gypsum mines, and 

miscellaneous metal mines; quarries and sand pits: stone quarries, and sand pits; and services 

incidental to mining.  

The production figures for 1979 are: (in thousands) 

  Metal mining   1,367,866 

  Fuel industries   1,081,561 

  Structural materials     185,193 

In 1979, the total salary plus wage bill for the mineral industries was 283,444 thousand dollars. 

Mining employed 8,557 male and 301 female employees as production and related workers.  

Other activities employed 145 male and43 female workers.  Non-production activities were 

accounted for by 2,500 male and 691 female employees. 

Manufacturing Industry Descriptions 

10 Food and Beverage Industries 

This group of industries accounted for approximately 1.7% of GDP IN 1979. Its share of GDP has 

declined steadily from 3.0% in 1961.  If fish products are included then the above numbers are 

2.4% and 3.8%, respectively.  Fish Products and Meat and Poultry Products are the largest 

subindustries. Fish Products establishments are primarily engaged in canning, filleting, freezing, 

curing or, otherwise processing fish, molluscs, or crustaceans.  Businesses that specialize in 

buying and selling fresh fish, among other things, are categorized as either wholesale or retail 

under the Trade Industry.  Establishments in the meat and poultry subindustries engage in a 

variety of operations, including the slaughtering, packing, and processing of beef, chicken, duck, 

and turkey.  

Dairy products are the next biggest subindustry. Pasteurized, packaged fluid milk and cream, 

cheese, condensed milk, butter, ice cream, and sherbet are among the goods made from milk 

and cream.  

Feed institutions that provide balanced feeds and premixes, or feed concentrates for poultry, 

hogs, cattle, fur-bearing animals, dogs, and cats, are other significant industries. Bakeries 

produce bread, cakes, crackers, biscuits, and other items. Beverage facilities produce wines, 

non-alcoholic carbonated drinks, and alcoholic beverages.  

The Food and Beverage industry employed 4,493 females and 8,646 males in 1980. 
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16 Rubber and Plastics Products 

This category has a wide range of products. Rubber automobile parts, belting, mats and 

matting, rubber packing, rubber cement, coating, hose, and thread are examples of rubber 

products.  Plastic products include foamed plastics, laminated plastics, plastic sheets, 

fabricators, pipe and tubing, and fittings, 

Over the previous 20 years, the Rubbers and Plastics category has consistently contributed 0.1% 

of GDP. 

17 Leather Industries 

Businesses in this category include leather tanneries, shoe makers, leather glove manufacturers, 

luggage manufacturers, and handbag manufacturers, however they are not very significant in 

terms of GDP. There were just 123 men and 138 women working here. 

18 Textile Industries 

In this category, 66 companies produced goods valued at 41.6 million dollars. Cordage and 

twine, canvas products, and various textile products were significant items. Wool and fabric 

mills, felt and fiber processing mills, and embroidery pleating and hemstitching facilities were of 

lesser significance.  

In 1980, the textile industry employed 261 men and 492 women. 

25 Wood Industries 

42,138 men and 1,712 women worked in production and related fields for this significant 

collection of companies. The wood industry as a whole grew their GDP share from 5.7% in 1961 

to 6.5% in 1969.  

Sawmills, planning and shingle mills, which employ 33,134 men and 871 women; veneer and 

plywood mills, which employ 6,557 men and 673 women; and sash, door, and other millwork 

plants, which employ 2,612 men and 173 women, are the significant groupings. 

In the E.A.R.B. research titled "Corporate Concentration in British Columbia's Forest Industry," 

this industrial group was examined in more detail from the perspective of industrial 

concentration. 

26 Furniture and Fixtures Industries 

There were 207 businesses producing different types of office, home, and other furniture. 

Manufacturers of kitchen, lighting, office, restaurant, and retail fixtures are among them. The 

industry employed 1,319 men and 270 women to create goods valued at 82.7 million dollars. 

 



20 
 

 
 

27 Paper and Allied Industries 

Twenty-four pulp and paper factories employed 12,743 men and 469 women to create 

commodities valued at 2.32 billion dollars. The GDP share of the paper and related industries 

decreased from 4.7% to 3.8%. Pulp mills that produce chemical or mechanical wood pulp, 

combined pulp and paper mills, and paper mills that produce newspaper, book and writing 

papers, Kraft paper, paperboard, or building and insulation board account for the majority of 

this industry's revenue. 

The 23 companies that produce shipping boxes or cases composed of corrugated or solid 

fiberboard, folding or set-up paper or paperboard boxes, paper bags, fire cans, etc. are also 

significant. 

28 Printing, Publishing and Allied 

These businesses, which numbered 414 in 1979, were mainly involved in the publication and 

printing of newspapers, magazines, books, almanacs, maps, guides, and the like, as well as the 

creation of commercial newspapers and/or job printing using flexographic, planographic, or 

lithographic methods. 

3,820 men and 1,119 women worked in the sector to manufacture 309,769 million dollars' 

worth of goods. In 1979, value added was 199,844 million dollars, more than 64% of the value 

of shipments of domestically produced items. 

29 Primary Metal Industries 

Iron and steel mills, steel pipe and tube mills, iron foundries, smelting and refining, aluminum 

rolling, casting and extrusion, and metal rolling are the main metal industries. 41 businesses in 

British Columbia employed 6,247 men and 193 women to create goods worth 702,965 million 

dollars. The value added was $375,298 million, or 53% of the exports' total value. Over the past 

20 years, the primary metals share of GDP has been relatively stable at 1.5%. 

30 Metal Fabricating 

In 1979, there were more than 500 businesses engaged in the metal fabrication sector. In terms 

of GDP, metal fabrication reached its highest point in 1966 at 1.5%. Since then, it has decreased 

to about 1% of its 1961 level. 844 female and 7,655 male production and allied personnel 

produced shipments worth 688,241 million dollars in 1979.  

The most important sub industries are fabricated structural metals, $108,640 million; metal 

stamping, pressing and coating, $149,207 million; wire and wire products, $121,708 million; and 

hardware, tool and cutlery manufacture, $83,467 million.  The 153 machine shops in the 

province produced $84,702 million.   
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31 Machinery Industries 

The machinery industries include the agricultural implement industry, miscellaneous machinery 

and equipment manufacturers, commercial refrigeration and air conditioning equipment, and 

office and store machinery manufactures.  The largest group consists of 138 firms in the 

miscellaneous machinery and equipment manufacturers.  Included in this group are firms 

manufacturing machinery and equipment designed particularly for use in construction and 

mining operations, earth and rock boring and drilling equipment including rock bits, firms 

manufacturing pulp and paper machinery, printing machinery, and food processing machinery, 

and other general-purpose equipment. 

 This diverse group produced $374,486 million worth of goods using 120 female and 3,985 male 

employees.    The machinery industries have increased from 0.3% to 0.6% of GDP over the last 

twenty years. 

32 Transportation Equipment Industries 

The transportation equipment industries in B.C. have not increased their share of GDP past the 

1.0% mark.  Output in 1979 was 752,292 million dollars.  The bulk of this output occurred with 

motor vehicle manufacturers, 325,458 million dollars produced by four firms; truck and body 

and trailer manufactures, 158,279 million dollars produced by 54 firms; and commercial trailer 

manufacturers, 110,591 million dollars produced by six firms.   

The industry employs 304 female and 7,770 male employees accounting for 349,116 million 

dollars in value added.  Value added was 46% of the value of shipments. 

33 Electrical Products Industries 

The electrical goods industry has only been able to keep its output at 0.2% of GDP in recent 

years, despite the vast amount of development and the fast population growth in British 

Columbia.  The value of shipments of $164,352 million produced by 532 female and 1,238 male 

employees in 87 establishments represented 1.12% of the Manufacturing Industries output. 

In this group are manufacturers of major appliances, small electrical appliances, lighting 

fixtures, communication equipment, electrical industrial equipment and batteries.  The most 

concentrated sub industry consists of three firms manufacturing electric wire and cable.  

Phillips Cables Ltd., Canada Wire and Cable, and Pirelli Cables employed 29 females and 235 

males to ship $48,784 million of goods of own manufacture. 

35 Non-Metallic Mineral Products 

Cement, ready-mix concrete, glass and glass products, and various non-metallic mineral 

products are important subindustries. The industry produced goods of its own manufacturing 
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worth 340,298 million dollars, employing 2,765 men and 281 women. This amounts to 2.33% of 

the production of the manufacturing sector. Surprisingly, non-metallic mineral products' share 

of GDP has barely expanded from 0.4% to 0.5% over the past 30 years, despite its tight ties to 

the building sector. 

36 Petroleum and Coal Products 

The major refineries produced 1,069.37 million dollars of products while employing 4 female 

and 776 male employes.  Value added was 145.815 million dollars, which is just 13.6% of the 

value of shipments.   

37 Chemical and Chemical Products 

The most significant products of these industries are synthetic resins, plastics, paint & varnish, 

and industrial chemicals. Acids, alkalis, salts, compressed gases, and other inorganic substances 

are examples of industrial chemicals. Businesses that make synthetic resins create liquids, 

flakes, granules, or powders. 

Plastics-related businesses produce items including plastic sheet and film, extrusions, and 

molding. 

The producers of pharmaceuticals and medicines, which accounted for 9.353 million dollars in 

products including patent and proprietary medications, veterinary medications, vitamin 

products, cod liver oil, and biological products like antitoxins, bacteria, serums, and 

vaccinations, are of lessor significance. 

The chemical and chemical products industry accounted for 363,582 million dollars of 

manufacturing output employing 136 female and 1,297 male workers 

39 Miscellaneous Manufacturing Industries 

More than 340 companies produced goods in this residual category in 1979. The Scientific and 

Professional Equipment Industry was the most significant in terms of money. 322 women and 

821 men were employed by the 151 companies to generate goods worth $34,671 million. At 

19,996 million dollars, or more than 58% of the shipments' value, value added was especially 

significant. Barometers, thermometers, drafting instruments, lenses, surveyors, navigational 

instruments, surgical, dental, and medical instruments, among other devices, were produced by 

these enterprises. 

Other important industries are dental laboratories, signs and displays, jewellery and silverware, 

sporting goods and toy industries.   

Total output of all firms classified under miscellaneous manufacturing was $88,557 million with 

588 female and 1,738 male workers. 
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Some of the content from the Introduction and Summary sections above is repeated in the 

following. 

2.2 Industry Concentration Ratios (Source: B.C. Central Statistics Bureau: From Statistics Canada) 

Economists describe competition as the number of businesses that manufacture and market a 

particular good in a specific region. In this part, we outline several aspects of the British 

Columbian economy using the standard measure of Industrial Organization theory. The 

percentage of total industry sales (or capacity, employment, value added, or physical output) 

listed according to market shares of that variable is known as the market concentration ratio.  

First, I shall display the 4-firm, 8-firm, and 12-firm concentration ratios at the 2-digit SIC level 

and then at the 3-digit level.  Section 4.2 displays concentration ratios at the 4-digit SIC level.  

Concentration may result in reduced output, higher volumes of imports, lower volumes of 

exports (except possibly for raw materials), less control of the industry exercised by 

government, higher profits, higher prices, reduced taxes, and reduced levels of technological 

innovation. 

There are several other ways to gauge concentration. The Herfindahl-Hirschman Index is the 

most often utilized metric. The total of the squares of each company's market share makes up 

this index. It lowers as the number of firms increases and increases as the number of firms 

declines. The Herfindahl Index and the traditional concentration ratios typically show a strong 

degree of connection.  

To ascertain whether an industry is overly concentrated, more information must be analyzed. 

Important factors include the percentage of the product that is exported, the degree of vertical 

integration, economies of scale, and the existence of entry obstacles. 

The Lerner measure of monopoly (P-MC) is a concentration metric that "looks" directly at 

profits. This metric, which is a "performance" gauge, necessitates looking at annual reports and 

other company-specific data. Traditional concentration studies would often come before this 

approach because it takes a lot of time. If a merger between businesses were to be examined 

under "competition legislation," this would be the situation. 

Concentration data on an industry-by-industry basis provide an indication of the competitive 

conditions in the many separate markets within Canada’s or B.C.s economy.  An industry has a 

reasonably competitive market if not single firm or small group of firms can exert a dominant 

influence on the market price of its product.   

Unfortunately, the lack of comparable data for prior years makes it hard to analyze trends in 

concentration ratios.  

The primary goal of the Statistics Canada SIC categories' industry boundaries was not to 
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examine industry competition. This is a significant disadvantage of using concentration ratios to 

demonstrate a lack of market competition.  

Concentration Ratios by Industry (2-digit SIC level) 

In the following analysis, an industry shall be classified as competitive, if the 4-firm 

concentration ratio is less than 40%, reasonably competitive if the 4-firm ratio is between 40% 

and 55%, relatively concentrated for 55% to 65%, and concentrated for industries above 65%. 

Since their industrial classifications are rather broad, most firm are either competitive or 

reasonably competitive.   Exceptions in the relative concentrated category are Paper and Allied, 

Non-Metallic Mineral; exceptions in the concentrated category are Primary Metal and 

Petroleum and Coal Products.  Reasonably competitive firms are Forestry, Clothing, 

Transportation Equipment, Electrical Products, and Chemical and Chemical Products.   

Table 2.2.1 Concentration Ratios by Industry (2-digit level) 

          Industry        4-Firm   8-Firm 12-Firm  Number 

SIC  Description       Ratio   Ratio    Ratio  of Firms 

03  Forestry        48.9     62.4     72.1     1603  

10  Food and Beverage      23.6     37.1     46.5       585 

16  Rubber and Plastics      22.6     40.1     52.9         97 

24  Clothing Industries      47.2     67.9     80.2         57 

25  Wood Industries       29.2     45.1     55.4       725  

26  Furniture and Fixtures      32.0     51.4     63.5       209 

27  Paper and Allied       55.5     77.5     90.8         88 

28  Printing, Publishing       

        and Allied        45.2     58.7     66.5       424 

29  Primary Metal       86.0     93.2     96.7         44 

30  Metal Fabricating       23.7       35.9     44.9        542  

31  Machinery        27.2     43.8     56.4        182   

32 Transportation Equipment      52.5     68.8     75.9        237 

33  Electrical Products       53.4     70.7     82.3        136 

35  Non-Metallic Mineral       60.6     73.4     78.6        195 

36  Petroleum and Coal       87.6      100      100          13   

37  Chemical and Products      46.8     65.9      78.0        130  

39  Misc. Manufacturing      28.9     38.5      46.0        367 
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Concentration Ratios by Industry (3-digit SIC level) 

At the 3-digit level Food and Beverage sectors are relatively concentrated or concentrated.  At 

the 2-digit level, this industry appears very competitive with a 4-firm ratio of 23.6. 

Other sectors concentrated at the 3-digit level are Veneer and Plywood Mills, Paper, Box and 

Bag Manufacturers, Publishing and Printing, Smelting and Refinning, Fabricated Structural 

Metals, Wire and Wire Products, Petroleum Refineries, and Manufacturers of Chemicals.   

Table 2.2.2 Concentration Ratios by Industry (3-digit level) 

          Industry        4-Firm   8-Firm 12-Firm  Number 

SIC  Description       Ratio   Ratio    Ratio  of Firms 

031  Logging        48.9     62.5     72.2     1559 

Manufacturing Industries 

Food and Beverage Industries 

101  Meat and Poultry      56.7     79.7     82.5         57 

102  Fish Products       65.5     79.8     87.9         61 

103  Fruit and Vegetable      63.4     80.4     90.9         38 

104  Dairy Products       60.5     88.8     96.5         44 

106  Feed        72.3     91.3     98.3         27 

107  Bakery Products       51.5     66.1     72.4       243 

108  Misc. Food        61.8     85.9     91.7         72 

109  Beverage        58.5     81.4     91.7         41  

Rubber and Plastics Products 

165  Plastics Fabricating      25.9     45.9      60.5         81 

Wood Industries 

251  Sawmills, Planing Mills      27.7       42.9      55.4        448  

           and Shingle Mills 

252  Veneer and Plywood      61.5      86.4      95.6          28 

            Mills 

254  Sash, Door, and Other      27.4      40.4      50.3         193 

            Millwork Plants 

259  Misc. Wood Industries      54.6       82.3      96.9           36 
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Paper and Allied Industries 

271  Pulp and Paper Mills  57.1      80.8      93.6           36 

273  Paper, Box and Bag  89.2      97.9      100           23 

Printing, Publishing and Allied Industries 

286  Commercial Printing  51.9      62.6      69.7           223 

289  Publishing and Printing  69.1      89.8      95.5             85 

Primary Metal Industries 

291  Iron and Steel Mills  100       5 

295  Smelting and Refining             99.8                   7 

296  Aluminum Rolling, Casting          100       3 

           and Extruding 

Metal Fabricating Industries 

302  Fabricated Structural  74.4      90.5       96.2   35 

             Metal 

303  Ornamental & Architectural 44.0      59.7       70.6   89 

304  Metal Stamping, Pressing 54.2      67.7       76.5              105 

             and Coating 

305  Wire and Wire Products  75.6      95.6       99.7   33 

306  Hardware, Tool & Cutlery 83.6      96.2       98.9   37 

308  Machine Shops   41.3      53.3       61.4              153 

309 Misc. Metal Fabricating         72 

Machinery Industries 

315  Misc. Machinery & Transport      28.2      45.4       58.4               158 

              Equipment 

323 Motor Vehicle Manufacturers 100        10 

324  Truck Body and Trailer Manuf.     52.4       77.7        88.8   57 

327  Shipbuilding and Repair  75.4       92.8        98.4   24 

328  Boatbuilding and Repair          99 

Electrical Products Industries 

335  Communication Equipment  84        95         98   43 

336  Electrical and Industrial          37 

338  Electric, Wire and Cable             100        6 
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Non-Metallic Mineral Products 

352  Cement Manufacturers  100                  4 

354  Concrete Products                   56 

355  Ready-Mix Concrete   50       64.5      74.5             78 

356  Glass and Glass Products                  11 

359 Miscellaneous                    19 

Petroleum and Coal Products 

365  Petroleum Refineries  88.6     100     9 

Chemical and Chemical Products 

375  Paint and Varnish  70.5     95.7       100             19 

378  Industrial Chemical Manuf. 77.5     97.1       100             24  

379  Miscellaneous                    41 

2.3 Twelve Largest Firms by Industry 

The twelve biggest companies for each 3-digit or 2-digit SIC classification—whichever category 

applies—are listed in this section. These companies cannot be ranked according to production 

output due to statistics confidentiality regulations. A portion of the information used in this 

compilation came from Statistics Canada Enterprise Linkages, release 61-517. 

I concluded in section 2.2 that the concentrated category included petroleum, coal products, 

and primary metals. In section 2.4, I go into further depth on the latter category. I observe that 

there are fewer than twelve companies in each of the major metals group's sub-industries at 

the three-digit level. The main metal companies produce a total of $697,397,798. With an 

output of $483,858,115, smelting and refining is the largest sector. 

Alcan Smelting and Chemicals, Cominco, Afton Mines Ltd., Canada Tungsten Mining 

Corporation, and Delta Melting and Refining are the only five companies with facilities in the 

last category. Aluminum Rolling, Casting, and Extrusion is the second-largest category with a 

production of 49,293,483 USD. The Ardiem Industrial Corporation, Indal Ltd., and Alcan Canada 

Products are establishments. 

The Iron and Steel Mill category produces 45,525,809 dollars, with contributions from Western 

Canada Steel, The Steel Co. of Canada, Reliance Foundry Co., The Ardiem Industrial Corp., and 

Highland Foundry. Keep in mind that just a small percentage of Ardiem's operations involve the 

production of aluminum casting. 
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Table 2.2.3 

 

 
  

 

 

  



29 
 

 
 

 

 

 

 



30 
 

 
 

 

 



31 
 

 
 

 

 



32 
 

 
 

 

 

 



33 
 

 
 

 



34 
 

 
 

 



35 
 

 
 

 

 



36 
 

 
 

 

 



37 
 

 
 

 

 



38 
 

 
 

 

 

 

 

 

 

 

 



39 
 

 
 

 

 

 

  

  

 



40 
 

 
 

 

 

 

  

 

 

 

 

 

 

 



41 
 

 
 

 

 

 

 

 

 



42 
 

 
 

 

 

 

 

 



43 
 

 
 

 

Table 2.4.3 
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