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The aim of this study is to present and apply

a programming model to the Newfoundland economy through

which the efficient allocation of scarce factor inputs

can be determined. In addition the possible results

that the elimination of resource misallocation would

have on the level of Provincial income and on the rate

of growth of the economy within the next five years are

explored.

The model used to achieve this aim is based

on a combination of linear programming and input-output

analysis. This allows general equilibrium and structural

interdependence to be taken into account so that efficient

and optimum resource allocation can be achieved for the

economy as a whole.

Chapter I briefly examines the crucial vari­

ables in the Newfoundland economy which reveal that

resource misallocation has taken place to some extent.

In Chapter II the theoretical aspects of

allocation are discussed. The conclusion is

that to prevent resource misallocation co-ordinated

investment is required, that is, planning.



The general activity model is presented in

Chapter III and two empirical models used in planning

reg ional economic development are criticized. The

planning model and methodology used in this study is

then discussed.

In Chapter IV the planning model is applied

to the Newfoundland economy. An optimum solution for

each period of the planning period is obtained and

briefly discussed.

Chapter V gives the main conclusions of the

study. These

1) Relatively high rates of growth are

possible in Newfoundland of up to a

maximum of 15% per annum.

2) Labour, although relatively abundant

in :the initial periods, becomes the

operative constraint quite early in the

planning period.

3) With efficient allocation of

resources the gap between Newfoundland

and Canadian per capita income wou ld

close quite rapidly.



TABLE OF CONTENTS

ABSTRACT

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF TABLES AND CHARTS

ii

ii

CHAPTER I

CHAPTER II

CHAPTER III

CHAPTER IV

CHAPTER V

APPENDIX I

APPENDIX II

BIBLIOGRAPHY

INTRODUCTION

THEORETICAL ASPECTS OF RESOURCE
ALLOCATION

THE PLANNING MODEL AND METHODOLOGY

The Newfoundland Model

Mathematical Notations

Final Demand

Production Functions

Capital

Labour

Foreign Ex change

Methods of Solution

SOLUTIONS TO COMPUTER RUNS

The Solution for 1970

The solution for 1971

The Solution for 1972

The Solution for 1973

The Solution for 1974

The Solution for 1975

The Overall Change 1970-1975

CONCLUSIONS

15

27

28

29

41

45

50

51

53

58

60

7'3

78

81

88

92

95

103

III

112

115



LIST OF TABLES AND CHARTS

I-I Gross Provincial Product, Investment &
Employment for Newfoundland 1951-1968

111-1 Newfoundland Activity Analysis Model 30

IV-l Optimum Industrial Structure for 1969 61

IV-2 Optimum Industrial Structure for 1970 62

IV-3 Percentage Distribution of Total Output in
1970 for Intermediate and Optimum Solutions 67

IV-4 Optimum Industrial Structure for 1971 76

IV-5 Optimum Industrial Structure for 1972 82

IV-6 Optimum Industrial Structure for 1973 86

IV-7 Optimum Industrial Structure for 1974 87

IV-8 Optimum Industrial Structure for 1975 91

IV-9 Final Demand, Capital Consumption and
Labour 1969-1975 96

IV-IO Percentage Distribution of Total Output
by Industry 1969 to 1975 99

IV-II Percentage Distribution of Labor by
Industry 1969-1975 100

IV-12 Percentage Change in Output Between
1969-1975 101

APPENDIX I Adjusted Coefficients for 1973 III

Skyline Chart: The Structure of the Newfoundland
Economy 1969 6~

iii

II

III

Skyline Chart: The Structure of the
Newfoundland Economy 1970

Skyline Chart: The Structure of the
Newfoundland Economy 1971

65

77



~ (cont'd)

LI ST OF TABLES AND CHARTS (con t 'd)

iv

IV Skyline Chart: The Structure of the
Newfound land Economy 1972

V Skyline Chart: The Structure of the
Newfoundland Economy 1973

VI Skyline Chart: The Structure of the
Newfoundland Economy 1974

VII Skyline Chart: The Structure of the
Newfoundland Economy 1975

83

87

91

94



ACKNOWLEDGEMENTS

I am sincerely indebted to my supervisor,

Dr. Y.R. Cho, for his patient supervision, encouragement

and invaluable advice throughout the writing of this

thesis. I also thank Dr. N. Hurwitz for reading the

draft and making a number of helpful comments and

suggestions, Mr. S. N. Ghosh for his technical assistance,

and Mr. D. Wells of the Department of Community and

Social Development, Government of Newfoundland and

Labrador.

I gratefully acknowledge financial help

provided by the Institute of Social and Economic

Research of Memorial University of Newfoundland in the

form of a research grant.

Dimi tri Ypsilanti



CHAPTER I

INTRODUCTION

"A slow sort of a country," said the Queen.
"Now, here, you see, it takes all the running
you can do, to keep in the same place. If
you want to get somewhere else, you must
run at least twice as fast as that."

Lewis Carroll,
Through the Looking Glass

To a less than casual observer, the contemporary

economic scene of Newfoundland is exciting. For there is

an evolving situation in which the long history of hesitant

industrialization has at last taken a definite turn, and

some signs of economic development are unmistakable in

what has been a classic example of a static economy.

The Gross Provincial Product of Newfoundland has

grown in real terms at an annual average rate of 6.5 per

cent between 1952 and 1968, which is one per cent higher

than the national average in the corresponding period.

Per capita income would probably exceed $1,500 in 1970,

which is still lower than the Canadian average. This is

impressive improvement compared to the $500 per year that

the people of Newfoundland enjoyed only two and a half

decades ago. The rate of capital formation, perhaps the

most important economic aggregate in a growing economy,

averaged close to a twelve per cent increase per year since

1952.



The task of inducing growth in a static economy

is invariably more difficult and costly than the task of

maintaining expansion in a growing economy. Actually, the

twelve per cent annual average increase in the rate of

capi tal formation was accomplished by the Province and its

people by increasing the rate of investment from 23.4 per

cent to 43.5 per cent of Gross Provincial Product between

1951 and 1968. Needless to say, one seldom sees such a

high investment rate in a mature economy, and for that

matter, even in a growing economy. The annual 6.5 per cent

gain in Gross Provincial Product no longer seems high, when

viewed as a rate of return to such a high investment ratio.

Nei ther has this high rate of investment been effective in

reducing the unemployment rate in the economy which, as

shown in Table 1-1, has remained consistently high during

the entire period of investment expansion.

At the initial stage of development, a lower than

average capital productivity is to some extent unavoidi;ible.

In the case of Newfoundland, the low productivity of capital

and continued existence of a high unemployment rate can b'e

explained by the large expenditure on infrastructure develop­

ment which has taken place. Thus, of the total investment

in the period 1967 to 1969, thirty seven percent of that was

spent on infrastructure construction projects (roads, high­

ways, harbour facilities, power projects, etc.).



TABLE I-I

GROSS PROVINCIAL PRODUCT, INVESTMENT & EMPLOYMENT FOR NEWFOUNDLAND
1951 - 1968

INVESTMENT EMPLOY-
AS A % OF MENT3

CHANGE ~ ~YEAR

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

~

281. 6

310.0

340.1

363.2

388.5

424.0

431.1

412.5

437.1

464.6

508.0

548.6

595.3

651. 5

711.8

770.3

788.9

819.6

INVEST­
MENT2

~

66.1

10.0 96.9 46.5

9.7 91.3 -5.7

6.7 82.8 -9.3

6.9 99.6 20.2

9.1 103.8 4.2

1.6107.7 3.7

-4.3 111.4 3.4

5.9 112.4 0.8

6.2 148.4 32.0

9.3 184.0 23.9

7.9 258.9 40.7

8.3 229.5 -11.3

9.6 222.3 -3.1

9.2 215.1 -3.2

8.2 314.8 46.3

2.4323.7 2.8

3.8 357.2 10.3

23.4

31.2

26.8

22.7

25.6

24.4

24.9

27.0

25.7

31.9

36.2

47.1

38.6

34.1

30.2

40.8

41.0

43.5

94

94

96

94

97

100

98

88

89

91

91

97

108

112

119

127

130

130

RATE OF
UNEHPLOY­

MENT 4

7.8

6.9

5.8

6.0

6.7

6.5

10.1

18.5

19.8

18.0

20.4

11.9

15.1

10.3

11.3

11.4

12.0

14.5

1952-68 Average
Annual increase 6.5 11.89 31.9 12.0

NOTE: 1. GPP and Investment are in constant 1961 dollars
SOURCE: 1. Economics & Statistics Division, Dept. of Finance

Government of Newfoundland & Labrador
2. Dept. of Trade & Commerce, Ottawa, Private and Public

Investment in Canada
3. DBS, The Labor Force, Catalogue No. 71-001
4. ibid



Manufacturing and commercial construction accounted for

three and four per cent of total construction. Infra-

structure by itself creates only a small amount of

permanent employment, and if unutilized by other sectors

of the economy, it will represent a loss.

In Newfoundland large investment in infrastructure

did very little to transform the economy, and modern industry

in the province today is not more significant as a source

of employment and income than it was in 1951, or perhaps

even earlier. The economy is still static in terms of

industrial development.

The unemployment problem in the Province has also

been affected significantly by extensive mechanization

in the logging industry as well as in handling cargo in

the harbour. Between 1960 and 1969, mechanization has

replaced over 9,500 loggers and longshoremen. 1 The

closure of the Bell Island iron mine and of several U. s.

Armed Forces bases also resulted in the unemployment of

5,600 workers 2 vitiating many of the effects of increased

investment expenditure. Thus, despite new investments

which created employment for 50,000 workers, unemployment

kept rising as a result of mechanization, closures, etc.

1 Economics and Statistics Division, Department
of Finance, Government of Newfoundland Labrador.

2 Ibid.



Indeed, the net increase in employment between 1960 and 1969

only 32, 000. 3 Net migration of 19, 000 during this

period prevented the unemployment rate in the Province from

rising still higher. 4

There is undoubtedly a great need for social infra-

structure development in underdeveloped economies, but the

rationale put forward for Social Overhead Capital expendi-

ture is that it attracts industry and that it is a pre-

requisi te for industrial development. The igniting effect

Social Overhead Capital investment is expected to have on

private industry is, however, largely a matter of faith and

hope. Faith and hope being impervious to economic calculus,

the possibility of wastefu 1 mistakes always exists.

Actually, one of the major characteristics of an

underdeveloped economy is the continued existence of

capaci ty. Underu tilization can give rise to excess capacity

in one form or another - whether unemployed, underemployed,

or seasonally unemployed resources. In the case of Newfound-

land, there is considerable evidence that the problem of

excess capacity is prevalent, not only in social overhead

capital, but in most of the key industrial sectors. There

is excess capacity in transportation (ocean, ferry and train),

in port facilities and shipyards, fishing and fish processing,

and in the overcrowded service sector.

Ibid.

4 Ibid.



To some extent, the problem of excess or idle

capaci ty is unavoidable when an economy is undergoing a

radical structural change; but, the fact that much of the

existing resources are less than ideally employed means

than an economy which reallocates its resources more

efficiently has an additional source of growth compared to

an economy that does not exploit its existing resources

efficiently.

In this study, we attempt to explore the possible

results that the elimination of resource misallocation would

have on the level of Provincial income and on the rate of

growth of the economy wi thin the next five years. Our

findings will show that an optimum investment plan that

reallocates resources among the present industries, without

change in their production techniques, would improve the

rate of growth of the economy between five and ten per cent

for the next five years.

The primary aim of this investigation is to formu­

late an optimum industrial structure for the Newfoundland

economy which will permit the optimum utilization of exist­

ing resources. The ultimate practical purpose is to aid the

formulation of the future economic development of the

Province. During research no lack of theoretical models in

this field was found, but empirical application was sadly

lacking. To reconci le the theory wi th what we had in mind,

a model was constructed, based on the limited number of

empirical studies.



CHAPTER II

THEORETICAL ASPECTS OF RESOURCE ALLOCATION

Before describing our model and empirical find­

ings, some theoretical aspects of the problem are discussed

here in order to clarify a number of ideas recurring through­

out the study.

The aim of economic development is to increase

real per capi ta income. Income can be shown as a simple

function:

Y = f (K, L) where K is capital and L is labour.

It follows from this equation that income will depend on

two identifiable, but interdependent processes. An increase

in income can come about through increased availability of

capi tal and labour, and/or through a more rational use of

existing factor inputs. These processes are interdependent

in the sense that the outputs of period 't' become inputs

for period I t+l'; if factor inputs are optimally combined

and used efficiently, this will maximize the output level

in 't' thereby increasing the potential supply of inputs

for 't+l'.

By efficiency in resource use, we do not mean full

utilization of all resources, but an optimal use of resources

on hand to produce maximum outpu t. According to this

defini tion, the often repeated argument for labor-intensive



techniques in a capital poor country does not necessarily

hold true. Even if it were possible to find techniques which

will employ all the labour with a given amount of capital,

such labour-intensive techniques may very well prove to be

so inefficient that output per unit of capital, as well as

outpu t per uni t of labour, is lower than wi th more capi tal

intensive methods.

Theoretically, at least, there are three possible

ways of adjusting to changing factor supplies:

(1) If there exists more than one available

technique of production for industry during any single

period, the factor proportions actually used in industry

can be adjusted to the changing factor endowment by swi tch­

ing to the technique which utilizes more of the relatively

abundant factor. Adjustment in this manner is, however,

qui te limited. The existing capital equipment in the

economy is to some degree fixed, and the necessary adjust­

ment has to take place mostly in new industries.

Not all new industries will have choices in

production technique. Some production processes, such as

petroleum refining, actually come very close to having

fixed technical coefficients. Even for those industries

whose technical coefficients are more flexible, the adoption

of particular methods of production already used in other

regions or other countries without looking for alternative



techniques more sui ted to the factor endowment of the economy,

can have the same effect as if the coefficients were

technologically fixed.

(2) Adjustment to changing factor supplies is

also possible via changes in the composition of demand.

Suppose that there is only one technique available for the

production of each product, then adjustment to changing

factor supplies is not possible through changing production

techniques. Production processes used to produce different

commodi ties are, however, not identical; some commodities

would use different amounts of capital and labour. If

surplus labour exists, the demand for commodities produced

by more labour-intensive methods could be encouraged at the

expense of capital-intensive goods. New investments would

go into the sectors of the economy requiring relatively more

labour in their production process, and adjustment to given

factor supplies is thereby aided. Adjustment in this manner,

however, does not constitute a real solution to the problem.

Gross National (Provincial) Product, which we want to

increase is not an amorphous mass; it is a complex of

specified goods and services would should reflect the

specific set of products consumers demand. Economic

development is an expansion in the production of goods and

services demanded in desired proportions. To the extent

that a given composition of demand reflects the consumers I

preferences, it can not be arbitrarily changed.
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(3) Changing the output composition provides the

third and most sensible alternative. If an economy has

access to foreign markets, production activities are no

longer constrained by the composition of domestic demand.

Since the wor ld market is much larger and more diversified

than the domestic, and since most of the products consumed

domestically could be imported, the economy is completely

free to adjust its scale and composition of domestic out­

puts to meet the changing factor supply situations. If the

economy has a surplus labour problem, it can produce more

labour-intensive commodities to be sold abroad and the

proceeds used to finance imports of capital-intensive

commodities to satisfy domestic demand.

Of course, in a capitalistic economy, adjustments

to changing factor situations are constantly taking place

through competitive forces in the market. If the price of

labour is cheap compared to capital, there is an inducement

for production managers to substitute capi tal-intenstive

for labour-intensive techniques in order to reduce pro­

duction costs. To the extent that the price of a product

ref lects the cost of production, the price of capi tal­

intensive commodities will be relatively higher than that

of labour-intensive goods. Consumers would demand more of

the latter group of commodities. New investment would tend

to move into the sectors of the economy requiJ::ing relatively
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more labour in their production processes. International

trade facilitates this process of adjustment by encouraging

imports of capital intensive commodities in exchange for

labour-intesive commodities.

In reality, the market is, at best, a decidedly

inaccurate gauge of social costs and utilities; and, the

case for some sort of economic planning in resource

allocation rests more strongly on this "inaccuracy" than

on the "inadequacy" of the market. This inaccuracy, of

course, causes a misallocation of resources in the economy;

moreover, the problem of resource misallocation tends to

be more serious in an underdeveloped than in a highly

industrialized economy. A brief and cursory review of the

current literature on the subject gives the following list

of reasons, which is by no means exhaustive:

(1) The dualistic nature of an underdeveloped

economy means that there are often underutilized resources

embedded in the "subsistence" sector, which the ordinary

market mechanism fails to reflect, and consequently, fails

to set into motion.

(2) The money cost of labour is usually higher

than its real or opportunity cost. \vage rates which reflect

the real cost of labour or its productivity may very well be

insufficient for survival and may fall below legal or

conventional minimum rates. Since the real or opportunity

cost of labour in a labour surplus economy may be close to



zero,
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the contribution made by the sub-marginal labour force

could be substantial, if it were utilized.

(3) Individual economic decisions based upon

market information alone would lead to nonoptimal allocation

of resources because of the "externalities" of the market.

And, to the extent that the externalities are caused by

"lumpiness" of capital and indivisibility of demand, the

problem of externality would be greater and more serious

in underdeveloped economies.

(4) Complementarity of indus tires raises another

problem. With a smaller industrial base and more or less

stationary investment, an underdeveloped economy cannot

sufficiently exploit the external economies arising from

complementari ty.

Under these conditions, a conscious and deliberate

economic policy designed to "influence" the amount and

composi tion of investment in the economy is almost mandatory.

Underdeveloped economies can ill afford the costs of

erroneous investment decisions. Furthermore, individual

private investment decisions are hard to make and often

prove to be unattractive unless several investment decisions

are undertaken simulateneously or conjointly (e.g. an

industrial complex). It is, of course, not true that

government is better than private entrepreneurs at judging

the profitability of particular private investment projects.



a whole is expanded and should be
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It is true that government is better able to judge the total

effect of various individual investment programs and their

impact upon the economy in terms of real economic costs and

benefi ts.

In general, efficient allocation of scarce factor

inputs requires overall planning since the piecemeal nature

of investment in the market system neglects the structural

input-output linkages existing between the producing

activi ties in the economy. Every investment has an indirect

effect which the private investor does not consider since

his objective is to maximize private and not 'social' profit.

These indirect effects may be beneficial in creating addition­

al employment opportunities in other activities, or they may

be a cost to the economy by increasing its imports. Neglect

of sectoral complementarity also means than the ex ternal

economies or diseconomies resulting from a given investment

are not considered. A diseconomy created by an investment

will reduce the net benefit of that investment to the

economy as a whole. If the investment creates economies

for another sector the potential capability of that sector

and for the economy

taken advantage of.

With co-ordinated investment the real cost of

supplying a given demand is decreased since individual

decisions are based on a given market structure, whereas

the aim of co-ordinated investment is to change this
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market structure by a simulataneous expansion of effective

demand. Production bottlenecks are also eliminated and

the advantages of economies of scale can be realized. For

this process of simultaneous and complementary expansion

to be successful there must be a co-ordinated decision

making process and control over resource allocation.

The approach to planning economic development

suggested in the following discussion is one which takes

into account structural interdependence, as well as ensuring

efficient allocation of scarce factor inputs. These criteria

are taken into account by activity analysis. A modified

version of the general activity analysis model, shown in the

following chapter, will be applied to the Newfoundland

economy. The purpose of applying this model is not to plan

the Newfoundland economy as such, but rather to determine

the potential rate of growth which could result from exist­

ing factor inputs if these inputs were efficiently allocated.

Therefore the increased availabilities of factor inputs from

sources external to the economy are ignored.
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