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ABSTRACT

The purpose of this thesis is to test the hypothesis that income inequality is inversely 

related to socio-economic development conditions at the community level in Canada's 

Northwest Territories. The theoretical basis for this paper is based on a body of 

international and regional cross-sectional studies which have suggested that, over time, 

economic growth results in a higher and more equitable distribution of income, allowing 

more citizens to benefit. The secondary purpose of this thesis is to determine which 

aspects of 'development' are most significantly related to income inequality in the study 

communities. 

Two statistical techniques are used in the analysis. Factor analysis is used to collapse a 

set of development indicators into groups of interrelated factors. Factor scores are then 

calculated to produce a socio-economic development profile for each community. These 

development conditions are then mapped to show spatial.variations. Using the factor 

scores as independent variables in a regression equation with an index of income 

inequality as the dependent variable, the explanatory power of each factor is determined. 

The author concludes the thesis with two policy recommendations: (1) educational 

opportunities must be extended to the small, isolated native villages in the north, and (2) 

government should subsidize the hunting/trapping economy in the Northwest Territories. 
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Chapter 1

INTRODUCTION

1.1. Problem Statement 

This thesis is a quantitative study of the relationship between socio-economic 

development levels and income inequality. Its purpose is to identify components of 

socio-economic development most highly correlated with income inequality. Since the 

1950s researchers have suggested that higher levels of development are associated with 

more equal distributions of income. This thesis will analyze the relationship between 

income distribution and socio-economic conditions among communities in Canada's 

Northwest Territories. 

The logical link between development and income distribution gives relevance to 

studies of this type. No matter how rapid the economic growth rate of a region, the 

society cannot be said to have made progress if the majority of the population remains at 

the same level of income. Likewise, little can be done to improve the condition of the 

poor if there is no socio-economic growth taking place. 

Research in this area has been predominantly conducted at the international level by 

comparing the development levels of various countries with the income inequality 

measured in those countries. In many cases these studies have measured development in 

purely economic terms, such as per capita income. A primary objective of this thesis is 

to create a composite measure of development incorporating both economic and social 

dimensions of development. As opposed to measuring development at the national or 

regional level, this analysis compares development conditions at the 10caVcommunity 

level. 

A cross-sectional examination of spatial variations in income inequality among 
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communities at different levels of socio-economic development within a developing 

region within a developed country makes this thesis unique in nature. 

1.2. Study Outline 

Two multivariate statistical techniques are utilized in this analysis. Factor analysis is 

used to identify groups of interrelated development indicators. Factor scores for each of 

the derived factors are calculated and mapped to show the spatial distribution of socio

economic development conditions among the study communities. The factor scores are 

then summed to produce an overall level of development index for each community. The 

correlation between development level and income inequality is then detennined. 

Secondly, regression analysis is used to assess the mathematical form of the 

relationship between income inequality and each of the derived 'factors' of socio

economic development by regressing income inequality scores against the independent 

factor scores. 



Chapt~r 2 

LITERATURE REVIEW 

2.1. Definition of Development 

Until the 1970s development was viewed as economic growth and was measured in 

terms of Gross National Product and per capita income. Problems of poverty, 

unemployment, and income distribution were of secondary importance (Todaro, 1981, p. 

68). The limitations of such measures as GNP and per capita income as indicators of 

development are now well recognized. Measures of this type tell us nothing about how 

the benefits of economic growth are being distributed among the population. Although 

two regions may be growing at the same rate, and have similar GNPs, the poor may 

share widely in the benefits of growth in one society, while those in the other may be 

excluded from participation. A classic example of the latter is the oil-rich nations of the 

Middle East where rapid increases in GNP/capita have not resulted in significant 

improvements in the health or education levels of the population (World Development 

Report, 1984, p. 219, 263, and 267). 

It is now widely accepted that development is a multi-dimensional process involving 

economic, social, and political change (Baster, 1972, p. 1). This change is usually 

associated with an increase in the standard of living and improvements in the well-being 

of the population. 

It is clear that development encompasses not only economic improvement, but also the 

extent to which these economic gains are translated into overall improvements in the 

living conditions of the population. Any measure of development must therefore 

consider not only economic conditions, but also the level of well-being of that 

population in terms of non-economic attributes such as health and education. 

3 
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2.2. Approaches to the Study of Development 

Two major strands of thought dominate development literature. Neo-classical core

periphery theory has grown from Perroux's concept of the growth pole. Perroux 

observed that historically "growth does not -appear everywhere at the same time; it 

becomes manifest at points or poles of growth, with variable intensity; it spreads through 

different channels, with variable terminal effects on the whole of the 

economy"(Perroux, 1970, p. 94). Geographers used the growth pole concept to develop 

a spatial model which is generally refered to as "growth center" theory. A growth 

center consists of an agglomeration of industries in a core area (usually within a major 

city) and which set off a chain reaction of minor expansions throughout the periphery. 

This core-periphery relationship has been the focus of such theorists as Hirschman and 

Myrdal. 

Hirschman felt that for an economy to lift itself to higher income levels it must develop 

internal centers of economic strength. This need for "growth centers" in the course of 

development means that inter-regional inequality is an inevitable consequence of growth 

itself (Hirschman, 1970, p. 105). According to Hirschman, growth poles will set in 

motion two forces which will affect the periphery. These forces are "trickle-down" and 

"polarization effects" . 

Trickle-down effects are the positive benefits experienced in the periphery as a result 

of growth in the core area. These benefits come in the form of increased purchases and 

investments in the periphery by the core. The polarization effects are negative impacts of 

growth in the core. These effects include (1) migration of educated and skilled people 

from the periphery to the core; (2) the flow of capital from the periphery to the core; and 

(3) the depression or elimination of inefficient, although income generating, 

manufacturing and export activities due to competition from the core. 

Myrdal's 'spread' and 'backwash' effects are similar to Hirschman's 'trickle-down' 

and 'polarization' effects. Hirschman, the more optimistic of the two, felt that trickle

down effects were stronger than polarization effects and that peripheral areas would 

eventually reach the same degree of development as the core areas. Myrdal, on the other 

hand, felt that backwash effects would outweigh spread effects and that inequality 

between the core and periphery would continue to grow. 
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Neo-Marxist/Dependency theorists suggest that particular areas have remained 

underdeveloped as a result of the nature of relationships within the "world capitalist 

system" (Gore, 1984, p. 128). Marxists feel that the world has become integrated into 

the capitalist economic system, but rather than developing the periphery, this process has 

led to the draining of surplus value to the core areas resulting in an impoverished 

periphery and a growth of wealth in the core regions. Neo-Marxist Dependency Theory 

sees development and underdevelopment as two integrated processes. It implies a 'zero

sum' process, in which the advancement of any region can only be made at the expense 

of another region (Forbes, 1984, p. 71). 

2.2.1. Application ofTheory to Northern Development in Canada 

The Canadian north is a developing region similar in many ways to a Third World 

country. One of the most obvious similarities between the Northwest Territories and the 

Third World is the notion that both regions are peripheries of much larger and powerful 

cores. Certainly, however, northern Canada is not part of the Third World. It is placed 

within the context of being in what is called the Fourth World. The term Fourth World is 

generally used to describe regions which have people who are enclaved indigenous 

minorities within larger dominant societies (Weissling, 1989, p. 209). 

In the Northwest Territories many obstacles stand in the face of economic 

development. These obstacles are a harsh environment, poor accessibility, and the 

existence of a dual society. The ideas of Hirschman provide a useful model of 

development. However, the spread of development from the southern core area seems 

unlikely given these disadvantages which the north experiences. As Perloff and Dodds 

(1963) suggest, business men are profit maximisers and find no advantage in locating in 

an isolated area with poor accessibility to markets. In this context, one can see how the 

ideas of Myrdal apply. Myrdal felt that regional convergence was unlikely despite 

government intervention. 

The wide range of development theories offer many insights to the problem of 

development in the NWT, but none are the definitive answer. Since the Canadian north 

is a unique region, development strategies are also likely to be unique. The immediate 
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task at hand is to identify both where and for whom socio-economic development is 

needed, and to then develop theories and strategies which will assist the concerned 

parties. 

2.3. The Concept of Dualism 

Implicit in both growth pole and dependency theory is the notion of dualism -- the 

existence of persisting divergences between rich and poor regions and rich and poor 

people at various geographic scales. The literature on dualism is generally concerned 

with either the dual economy which focuses on differences between industries, or with 

the dual labour market which is concerned with labour market segmentation, a 

phenomenon largely attributed to factors other than industrial structure (Stabler, 1989, p. 

808). 

2.3.1. The Dual Economy 

The spread of European capitalism to Africa and Asia in the 18th and 19th centuries 

was very disruptive to these societies. This imposition of western colonialism on peasant 

societies was described by Boeke (1953) as cultural dualism. Using Indonesia under 

Dutch colonial control as his example, Boeke's central theme is that the superior 

economic system grows at the expense of the less advanced one. Those belonging to the 

weaker system are faced with the unfortunate choice of outright assimilation or 

submitting to a marginalized position within the dominant society. 

Boeke and other early theorists of the dual economy tended to see dualism as either a 

rich nation/poor nation or a rural/urban dichotomy. However, Santos (1979) has noted 

the failure of these analyses to recognize that dualism also exists· within cities. Santos 

feels that urban areas consist of a 'shared space' made up of two 'circuits': an upper 

circuit comprising such activities as banking, export trade and industry, trade and 

services, and wholesaling and trucking; and a lower circuit comprising non-capital 

intensive forms of manufacturing, non-modem services, and non-modem and small 

scale trade (Santos, 1979, p. 18). "For too long", he writes, "both economists and 

geographers have identified the modem component of the urban economy with the 

whole city. Most research thus examines only one sector of the city rather than all of it." 

(Santos, 1979, p. 9). 
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Dualism and the concept of dual societies existing within the same region at the same 

time is well-suited to the Northwest Territories. This theory recognizes two very 

separate economic groups in the north and the large disparity between the two. 

2.3.2. The Dual Economy in Northern Canada 

A post-colonial version of Boeke's theory is called 'frontier dualism' and can be 

applied to the historical experience of the aboriginal people in North America. In its 

original form it was based on two factors: (1) the sharp cultural differences between 

aboriginal peoples and the fITst Europeans to come to this land, and (2) its neo-colonial 

history (Bone and Green, 1987, p. 22). 

Usher has suggested that natives and non-natives in Canada may be viewed as two 

societies coexisting in the same region especially in the Canadian north (Usher, 1982, p. 

418). He describes the dual economy of northern Canada as consisting of two distinct 

modes of production -- a native and an industrial mode. The native economy consists of 

... a subsistence and a commercial sector. The subsistence sector produces goods for direct 

consumption, such as food, shelter and clothing, while the commercial sector generates 

cash income from trapping, wage employment, and government assistance payments. 

The industrial sector, on the other hand, consists of three main sectors -- government, 

large corporations and small locally-owned businesses. 

Diffusion theorists would suggest that a 'modernization' process in which the ideas, 

methods and techniques of the modern/industrial sector will be imposed upon and 

melded into the traditional way of life will lead to the elimination of dual economies. 

Lawrence Brown, for example, says that the process involves "the gradual erosion of 

the traditional sector by expansion of the modern sector or, said another way, the 

conversion of the traditional sector by modernization impulses emanating from the 

modern sector (Brown, 1981, p. 254). Berger (1977) felt strongly that the traditional 

hunting/trapping lifestyle was necessary .in order to maintain a strong native culture. He 

suggested that although native people seek wage employment, they see such work as 

part of a wage/subsistence economic mix rather than a shift into the modern economy. 
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2.3.3. The Dual Labour Market 

The dual labour market theory is closely related to the concept of the dual economy, 

but is .more concerned with labour market segmentation. The central concept in this 

analysis is that the labour market is divided into two groups. On one side is the primary 

ma;rket in which jobs are characterized by high wages, good working conditions, 

employment stability, chances of advancement and equity. On the other side is the 

secondary market which, in contrast, tends to have poor wages and fringe benefits, poor 

working conditions, high labour turnover, and little chance for advancement 

(Gunderson, 1983, pp. 27 - 28). 

Dual labour market analysis suggests that being in the primary, as opposed to the 

secondary, labour market is a major determinant of one's earnings. In addition, people 

are often placed in the secondary labour market because of discrimination against their 

personal characteristics. Advocates of this theory suggest that investments· in human 

capital (education and training) would do little to reduce poverty as long as people find 

.. themselves trapped in the secondary labour market, and according to this theory 

increases in human capital do not provide an escape. 

Due to poor wages and working conditions, workers in the secondary labour market 

usually have high absenteeism and turnover, and develop poor work habits. Employers 

in turn have little interest in the development of any particular worker because these 

workers can be easily replaced. In general, once in the secondary labour market, workers 

develop the characteristics of that market and become trapped in a vicious circle. 

2.3.4. The Dual Labour Market in Northern Canada 

In the Northwest Territories there is a large difference between the number of natives 

and non-natives not working but wanting jobs, which has led some to believe that 

discriminatory hiring practices of a non-economic nature were largely to blame (Stabler, 

1989, p. 809). Stabler feels that such a conclusion has failed to consider three important 

determinants of employment. There are different migration patterns for natives and non

natives, differences in levels of educational attainments, and differences in the 

geographic distribution of the two groups which must be considered. His analysis does 
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conclude, however, that primary sector employers, as a group, discriminate against 

natives. This discrimination is reduced with increased education, but nevertheless, 

employed natives are placed in the secondary labour market (Stabler, 1989, p. 831). 

Stewart (1987) defllled dualism in terms o( the difference between the development 

level of natives and non-natives. Through a principal components analysis, composite 

development scores were assigned to both the native and non-native populations of 

various census divisions in Canada. The difference between the development level of the 

two groups was defined as the degree of dualism in that census division. The results of 

this analysis found that the highest degree of dualism clearly existed in the Northwest 

Territories. Although the development conditions for natives in the north are not 

significantly different from other natives in Canada, the non-native development level is 

quite high in the NWT (Stewart, 1987, p. 62). 

Although the native/non-native defmition of dualism used in Stewart's analysis is very 

general, the thesis demonstrates that the concept of dual societies is especially applicable 

to the Northwest Territories. 

2.4. Measuring Development 

In order to combine all dimensions of development (economic, social and political) 

into a single composite measure, the indicator approach has been most commonly 

employed. 

Development indicators may be disaggregated, representative, or composite 

(aggregated). The first type is when 'development' is broken into a number of 

components, and indicators (variables) are then selected to represent each separate 

component. In the second case, an indicator is selected which 'best' measures a 

particular phenomena. This is usually done on the basis of correlation analysis. 

Composite indices are constructed by combining a number of indices into a single index, 

involving some system of weighting" (Baster, 1972, p. 4). This analysis uses a composite 

index to establish an overall development measure. 

There are four major issues in creating an index of development: (1) selection of 
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variables; (2) weighting of variables; (3) method of creating a composite index; and (4) 

utility of the index (Tata and Schultz, 1988, p. 581). 

Berry (1961) produced one of the earliest multi-dimensional measures of economic 

development. Using data from 95 countries, Berry collected information on 43 social 

and economic variables. Instead of using the actual values for each variable, Berry 

assigned rank values to countries on each variable. This was done due to the different 

methods of data collection among nations. Berry felt that the relative position of each 

country for each variable would be more reliable. Factor analysis was then used on the 

rankings to reduce the data matrix to a 95 X 4 matrix (Berry, 1961, p. 110). 

The four factors established through the factor analysis were: 
1. A 'technological' factor which included variables such as transportation, 

accessibility, urbanization and technology. 

2. A 'demographic' factor including birth and death rates, and population 
density. 

3. A 'contrast in income and external relations' factor with variables such as 
GNP, energy consumption and per capita international mail flows loading 
on it. 

4. A 'size of country' factor which included variables related to per capita 
and per unit area measures. 

In 1965 Adelman and Morris completed a very significant study of development 

. indicators. Their study was intended to gain insights into the behaviour of a wide range 

of variables which were. considered by sociologists and political scientists to play an 

important role in development, but were usually not dealt with because they were 

difficult to quantify. 

Seventy-four countries and data for forty-one variables were used in this study. Purely 

economic variables (other than per capita GNP) were purposely omitted in order to 

analyze the nature of the interdependence between broad levels of economic 

development and socio-political institutions and cultural values associated with 

industrialization (Adelman and Morris, 1965, p. 556). 
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Factor analysis was used by the authors which reduced the forty-one variables to four 

factors. The derived factors were: 
1. The processes of change in attitudes and institutions associated with the 

breakdown of traditional social organization. 

2. Variations among political systems in countries. 

3. The character and nature of leadership strategies. 

4. Social and political stability. 

These factors were then used in a regression analysis, which found that the four factors 

accounted for 66 percent of the cross-country variation in per capita GNP. As in Berry 

(1961) study, Adelman and Morris used factor scores on their leading factors as 

development indicators. 

A development index derived by Morris was based on the assumption that a major 

characteristic of a highly developed country is its ability to care for the very poorest in 

its population (Morris, 1979, p. 3). 

Morris used only three indicators to calculate his index: (1) life expectancy at age one; 

(2) infant mortality; and (3) literacy rates. The values for life expectancy and infant 

mortality were scaled from 1 to 100 on the basis of the highest and lowest observed 

values. Since the literacy rate is measured as a percentage there was no need for it to be 

rescaled. 

Morris computed the composite index by taking the average of the three indicators. 

The results of the analysis showed that Morris' physical quality of life index (PQLI) was 

highly correlated with per capita GNP. However, the oil-rich nations showed 

considerably lower scores on the PQLI than their high incomes would suggest. Although 

a nation may have a very high GNP/capita, social conditions may still be poor. 

A 1977 study by Smith is important to note because it is unlike the majority of 

previous research. Smith examined regional variation in development within a single 

country as opposed to studying international differences. He used principal components 

analysis to measure the level of socio-economic development for the forty-eight states of 

the continental United States. 
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Forty-seven variables were selected and classified into six major groups: (1) income, 

wealth and employment; (2) the environment (housing); (3) health; (4) education; (5) 

social order; and (6) social belonging. Choropleth and three-dimensional surface maps 

were used to display the results. 

Smith's study was important because it was one of the fust efforts which attempted to 

measure development at a scale other than the national level. This analysis is similar to 

Smith's in this way. However, the scale at which development is being measured in this 

paper is smaller still, for it is local/community development levels which are of interest. 

Cole's (1981) study also used principal components, although only 18 variables were 

used. In his study, Cole placed a heavy emphasis on indicators of energy consumption 

and production per capita as a way of determining the development level of 60 countries. 

Although Cole's analysis derived four principal components, he chose to use only the 

first (strongest) of these. components as a general development indicator, for which 

factor scores were calculated. The scores indicated that there was no sharp division of 

the countries of the world into two obvious classes (developed and developing). In order 

to classify the countries in some way, Cole used cluster analysis on the component 

scores to place the countries into ten groups based on their similarities on the four 

component scores. 

In a recent article by Tata and Schultz, the authors construct an ' 'Index of 

Development Status". The level of human welfare was assessed for 160 selected 

countries by evaluating the operations of each nation's physical, social, economic and 

political systems (Tata and Schultz, 1988, p. 582). 

According to the authors, the role of the physical system is to provide people with 

natural resources and living space to satisfy their needs. The goal of the economic system 

is to convert physical and human resources into useful goods and services to satisfy 

human demands. A social system has the role of providing institutions for satisfying 

people's psychic needs. The role of the political system is to establish order and justice 

in society and to manage human and physical resources efficiently (Tata and Schultz, 

1988, pp. 583-584). 
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The variables chosen for each system were:

Physical System:
(1) Value of primary industry output per capita 
(2) Persons per square kilometer of arable land 

Economic System: 
(1) GNP per capita 
(2) Manufacturing value added per capita 

Social System: 
(1) Infant deaths per 1000 live births 
(2) Percentage of age group in higher education 
(3) Percentage of rural population 

Political System: 
(1) Government expenditures per capita 
(2) Political rights index 
(3) Number of radios per 1000 population 

Factor analysis was performed on the data set and four factors were extracted. The 

factors were each assigned the name of the system which it seemed to best represent. 

" However, it is interesting to note that some variables did not load most strongly on the 

factor which they had originally been selected to represent. For example, 'radios per 

1000 inhabitants' and 'percentage of age group in higher education' loaded most 

strongly on the Economic Factor, and 'government expenditures per capita' loaded onto 

the Physical Factor. 

Factor scores were used to calculate the development status of each country. Scores 

were divided into quintiles in the following way: more than 1.5 standard deviations 

above the mean (1), 1.5 to .5 (2), .5 to -.5 (3), -.5 to -1.5 (4), and more than 1.5 standard 

deviations below the mean (5). By summing the quintile ranks for each factor an Overall 

World Human Welfare Scale was created. Sweden and the United States both received 

the lowest possible score (4) indicating the highest level of development, while eleven 

countries (such as Afghanistan, Ethiopia, Niger and Somalia) showed the lowest degree 

of development by scoring 17. 
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2.5. Income Distribution and Development 

The relationship between the distribution of income and development has only recently 

been identified as an important subject for scientific enquiry. It may be argued that work 

on the distribution of income at different sta"ges of growth did not really begin until 

Kuznets' (1955) classical article on economic growth and income inequality appeared. 

It was in this paper that Kuznets fITst expressed the view that income inequality tends to 

increase during the fITst stages of economic development, levels off and then fmally 

diminishes during the later stages (Kuznets, 1955). This became known as the 

"Kuznets" or "inverted-U" hypothesis. He was also able to demonstrate that the 

distribution of income is more unequal in the less developed than in the developed 

countries. 

The primary contribution of Kuznets' original paper was that it addressed, and 

tentatively answered, a number of questions involving international and inter-temporal 

comparisons of income distribution. This laid the ground-work for further empirical 

investigation. 

The research which followed Kuznets' work was conducted in either one of two ways. 

One research technique traced the changes in income distribution in a country over a 

period of time; the other compared income distribution in a number of countries at 

different levels of development and then attempted to draw conclusions from this cross

country analysis. 

2.5.1. Cross-Sectional Studies of Inequality and Development 

Kuznets' (1955) study was a cross-sectional comparison of countries. Measuring 

inequality by the income shares of different quintiles, Kuznets compared India, Ceylon, 

Puerto Rico, the United Kingdom, and the United States. As was mentioned earlier, he 

observed greater inequality in the developing countries. Kuznets explained the 

difference between less-developed and developed countries in the following way: 
The former have no 'middle' classes: there is a sharp contrast between the 

preponderant proportion of the population whose average income is well below the 
generally low countrywide average, and a small top group with a very large relative 
income excess. The developed countries, on the other hand, are characterized by a 
much more gradual rise from low to high income shares, with substantial groups 
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receiving more than the high countrywide income average, and the top groups securing 
smaller shares than the comparable ordinal groups in underdeveloped countries. 
[Kuznets, 1955, p. 22]. 

A study by Kravis (1960) based on a greater amount of empirical evidence, confmned 

Kuznets' hypothesis of greater inequality in developing countries. His data enabled him 

to calculate the share of quintiles of population and Gini ratios for ten developed and 

developing countries. Taking the United States as the standard for comparison, he found 

higher inequality in Italy, Puerto Rico, El Salvador, and Ceylon; comparable levels of 

inequality in Great Britain, Japan and Canada; and less inequality in Denmark, -the 

Netherlands and Israel. According to Kravis, international differences in degrees of 

inequality may be attributed to: differences in the distribution of people's characteristics 

affecting their performance _in the economic field; obstacles to social mobility and to 

structural factors accounting for unequally remunerated types of work (Kravis, 1960, p. 

416). He notes that in a pre-mdustrial society the labour force is homogeneous, but as 

the economy becomes diversified with early industrialization there may be increasing 

, inequality within the labour force. 

In general, the developed countries have a better distribution of income than the 

underdeveloped because all classes of the population are better integrated into economic 

and social life. In less developed countries the obstacles to equality in education and the 

many forms of discrimination prevent certain groups from competing equitably with the 

others. 

Oshima (1962) suggested that if we assume that countries pass through four stages -

undeveloped, underdeveloped, semi-developed and fully developed -- we can say that 

inequality is generally low at the undeveloped stage and that the dispersion of incomes 

increases as countries advance to the next stage. He goes on to say that inequality 

increases during the semi-developed stage, but reaches its peak there and declines during 

the fourth (fully developed) stage. 

Kuznets (1963) returned to the discussion with an analysis of data for 18 countries 

which once again supported the hypothesis of greater relative income inequality in less 

developed countries. He discovered that the share of the upper income groups was 
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significantly larger in the underdeveloped countries than in the developed countries. 

Kuznets found that the top 5 percent of income earners typically accounted for 30 

percent of total income or more in developing countries, and for only 20 or 25 percent in 

developed countries. 

Williamson (1965) completed two cross-sectional analyses. The fust was an 

international comparison of twenty-four nations grouped into seven level-of

development classifications. The results of this analysis supported Kuznets' hypothesis. 

The severity of income inequality was lowest in the most developed economies such as 

Australia, Canada, the United Kingdom, and the United States, but the degree of 

inequality was found to increase sharply as one moves from the high to middle 

development group. Countries such as Brazil, Colombia, Puerto Rico and Spain 

displayed the highest levels of income inequality. Moving to the countries in the lowest 

groups, there was only one exception (the Philippines) to the hypothesis that inequality 

should increase during the earliest stages of growth. 

The second cross-sectional analysis completed by Williamson treated the states within 

the continental United States as nations themselves, and defined counties as regional 

units (Williamson, 1965, p. 18). Using family income data from 1950 and 1960, this 

analysis revealed that, on the average, the eight lowest income states had an inequality 

coefficient of inter-county inequality approximately two and one-half times that of the 

richest seven. This inverse relationship between state average income and the index of 

interregional inequality was found to be statistically significant for both years. 

The U.S. cross-section was unable to test the Kuznets hypothesis, which predicts rising 

inequality during early stages of economic growth, because the poorest state, 

Mississippi, is significantly above the development (income) level of Kuznets' middle 

income range (Williamson, 1965, p. 19). However, this study does support the 

international cross-section, in that the states with the highest average incomes are also 

typically those with the lowest inter-county inequality. 

Chiswick (1971) was one of the first to attempt to identify the causes of income 

inequality. He suggested that differences in the earnings of individuals were accounted 
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for by differences in their schooling and training. He therefore proposed that variability 

in earned income should befunctionally related (positively) to four factors: 
1. The inequality of educational attainments 

2. The average level of educational attainments 

3. The average per capita gross national product 

4. The rate of growth of gross national product 

Due to data limitations at the time, Chiswick was restricted to a cross section of just 

nine countries, four of them developing. He was able to relate inequality to three 

variables. The variable measuring inequality of educational attainments was statistically 

significant (with the correct sign). The variables measuring average per capita GNP and 

rate of growth of GNP proved to be insignificant, although having the predicted positive 

sign. 

Adelman and Morris (1973) collected data for 44 developing countries. They examined 

the role of 31 economic, socio-cultural and political factors in the distribution of income, 

" as measured by the Gini ratio and quintile shares. They found the following eight 

factors to be most important in explaining variations in income inequality: 
1. The rate of improvement in human resources. 

2. The extent of direct government economic activity. 

3. The extent of socio-economic dualism. 

4. The extent of potential for economic development. 

5. Per capita gross national product. 

6. Strength of the labour movement. 

7. The abundance of natural resources. 

8. Factor scores of level of socio-economic development. 

'Dualism', 'development potential', and 'natural resources' are positively related to 

inequality and 'GNP', 'human resources', 'government economic activity', 'labour 

movement' and 'level of socio-economic development' are negatively related to 

inequality. 

The data gathered by Adelman and Morris were refined by Paukert (1973). This 

involved discarding four countries which had unreliable data; replacing the data for three 
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countries with superior data from other sources; recalculating data for nine countries; 

and adding information for sixteen other developed and developing countries (Paukert, 

1973, p. 113). 

Paukert found that the degree of income inequality was linked to the gross domestic 

product per head (expressed in 1965 United States dollars). A sharp increase in 

inequality was found as one moved upwards from the group of countries with a GDP of 

under $100 per head to the $101-200 group. Inequality continues to increase, though less 

dramatically, up to the 301-500 dollar group where income differences are most 

pronounced. From this point, countries in the higher income groups begin to 

demonstrate a clear reduction in inequality. These findings are consistent with Kuznets' 

inverted-U hypothesis. Taking the 43 countries with GDP per capita below $1,000 in 

1965 as developing and the remaining 13 as developed, Paukert found that the average 

Gini ratio was 0.467 for the developing and 0.392 for developed countries. 

In 1974 the World Bank took up the examination of the relationship between income 

distribution and development~ The study was carried out by Montek Ahluwalia based on 

data from 66 countries. This work also confirmed that relative inequality is greater in 

most underdeveloped countries than in the developed countries. 

By means of multiple regression, Ahluwalia examined the influence of certain 

variables: structural variables (income per head and share of agriculture in GDP) and 

variables that may be influenced by socio-economic policy (growth of the economy, 

primary and secondary school enrolment, population growth). These variables were 

found to account for about 50 percent of the cross-country variation in income inequality 

(Ahluwalia, 1976, p. 315-316). 

The importance of the Ahluwalia study was that, in general, there were three aspects of 

development that appeared to be related to the degree of income inequality. These are: 
1. Intersectoral shifts involving a relative decline of the traditional 

agricultural sector and a parallel shift of population to the urban sector. 

2. Expansion in the educational and skill characteristics of the population. 

3. The 'demographic transition' involving a reduction in the rate of growth of 
the population. 
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Income distribution in Canada's northern territories was looked at by Kuo and 

Emerson (1975). These researchers used the level of personal income and the Gini index 

as indicators of the standard of living of the population of the Yukon and Northwest 

Territories. One of their findings was that there were great income inequalities among 

the different ethnic groups in the north. The family incomes of non-natives were found 

to be more than double those of Indian and Inuit family incomes. The income 

distribution of Native families were also more unequal than that of the non-native 

families. An investigation into the relationship between a few socio-economic variables 

and earnings was also made. A high correlation was found to exist between average 

earnings and the level of education of workers. It was also found that certain occupations 

received relatively higher earnings than others, and these were the same types of 

occupations (managerial, administrative, medical and engineering) with an extremely 

small proportion of native employees. 

Two separate studies carried out by Lydall (1977) and Cromwell (1977) also examined 

, cross-country data. Both authors concur with the original hypothesis set forth by 

Kuznets. Lydall estimated that the Gini ratio reached its maximum value when GDP per 

head amounted to 243 United States dollars (at 1971 prices). Cromwell established that 

the turning-point of the inequality curve occurs when the modern capitalist sector of the 

economy employs 40 percent of the labour force. At that stage, the dualism between the 

traditional sector and the modern sector generates a maximum inequality. Cromwell 

suggests that as dualism lessens, inequality will as well. In general, the fmdings of 

Lydall and Cromwell are entirely consistent with those of Kuznets and Paukert. 

A recent article by Day (1987) examines changing regional income inequalities in 

North Carolina. To understand what factors were associated with the existing inequality 

between counties a stepwise multivariate regression was conducted with income per 

capita in 1981 as the dependent variable. The results indicated that the percent 

unemployed, amount of industrial investment, percent rural population and median years 

of education were statistically significant explanatory variables accounting for 58 

percent of the variance in per capita income. 
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2.5.2. Temporal Studies of Inequality and Development 

As was the case with the cross-sectional studies, the path-breaking work on changes in 

income distribution over time is that of Kuznets (1963). He made estimates of income 

distribution for nine countries going back to the mid-1880s. His results show that for 

two countries, Prussia and Saxony in the late 1800s and early 1900s, the income share of 

the richest group shows a slight increase and then a later decrease. The other countries 

(United Kingdom, Germany, Netherlands, Denmark, Norway, Sweden and the United 

States) show a steady decline in income inequality, as measured by the income shares of 

the top 5 percent and the lowest 60 percent. 

In addition to his cross-sectional analyses, Williamson's (1965) paper also included a 

temporal analysis of income inequality for ten nations: the United States (1840-1961), 

the United Kingdom (1937-60), France (1864-1958), Canada (1926-60), Netherlands 

(1938-58), Sweden (1920-61), Norway (1939-60), Italy (1928-60), Brazil (1939-59), and 

Germany (1900-60). In this study Williamson was interested in measuring the changes 

, in regional inequality for each nation over time. His findings suggest that increasing 

regional inequality occurs during the early stages of development, while more mature 

growth levels produce regional convergence. However, Williamson notes that the time 

frames studied may be atypical: 

Surely a large part of the apparent lessening in regional inequality during this period 
can be explained by the unusually high levels of regional disparity reached by most 
nations during the 1930s. The 'short-run' effects of the Great Depression were felt 
much more severely in the agricultural regions of each country, especially the United 
States and Canada, and a large part of the regional convergence in per capita incomes 
from the 1930s to the 1940s was due simply to a movement back to national full 
employment. A good part of this convergence may also be explained by the war itself, 
which tended to strengthen secular forces towards convergence. [Williamson, 1965, p. 
23]. 

Recognizing that Kuznets and Williamson had based their work primarily on currently 

developed countries, some researchers decided to look at the matter in countries that 

were still developing (Fields, 1980, p. 84). For most developing countries income 

distribution estimates are usuilly not available for a number of years. Even when they 

are, they only cover a very short period of time. This makes it very difficult to deduce 

anything about trends (Paukert, 1973, p. 109). 
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Weisskoff (1970) showed short-term movements (about ten years) in income inequality 

for Argentina, Mexico and Puerto Rico. After examining the data Weisskoff concludes: 

"In each of the three developing countries, we noted that equality of income declined as 

the level of income rose over time" (Weisskoff, 1970, p. 317). (Note that it is equality 

which is said to decline, not inequality). 

A close examination of Weisskoff's results shows that it is very unclear as to whether 

income inequality rose or fell in these countries. Judging by the calculated Gini scores, 

an inverted-U pattern could also be a valid interpretation of the data. It must be 

remembered that Weisskoffs study deals with a very short time period, therefore this 

work should be interpreted with great care, and readers should not accept the author's 

conclusions too hastily. 

Ahluwalia (1974) presents evidence on the changing share of income of the poorest 40 

percent of the population from data compiled for eighteen countries. His study showed 

that there was no generalized trend over time. Based on inter-temporal data (mostly for 

" the decade of the 1960s) six countries showed an increasing concentration of income 

(India, Peru, Panama, Brazil, Philippines, and Mexico); six displayed decreasing 

inequality (Taiwan, Sri Lanka, Iran, Colombia, Costa Rica, and El Salvador); and one 

remained constant (Korea). This multi-country evidence suggests that there is no 

systematic pattern relating changes in income inequality and economic growth, but again 

the time periods studied by Ahluwalia were too short to draw any defmitive conclusions. 

Sohow's (1965) study is worth mentioning at this point due to its unique nature and 

similarity to this thesis. Sohow's temporal analysis examines changes in income 

distribution over time, at the community level, for eight Norwegian cities. The results 

show a clear trend towards equality for the period 1840-1960, with a pronounced 

reduction in inequality around the turn of the century and a temporary reversal during 

the depression of the 1930s. 
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2.5.3. Summary of Literature 

The literature review shows two clear trends: (1) Over time, researchers have come to 

measure development as a multi-dimensional process which involves more than just 

economic variables, and (2) the analysis of mcome distribution has been increasingly 

studied at smaller scales than the early international comparisons. These are both 

significant research developments. However, it is unfortunate that researchers have not 

incorporated the two developments in their work simultaneously. Although some 

researchers have measured development using a multivariate approach, and others have 

looked at income distribution at the micro scale, no significant research has been done 

on the relationship between socio-economic development conditions and income 

inequality at the micro/community level. 

2.6. The Issue of Income Distribution 

2.6.1. Introduction 

Since the alleviation of poverty and growing income inequalities are of paramount 

concern to today's development researchers, this section focuses on the concept of 

inequality in developing regions. Although the principal focus is on economic 

inequalities, the reader should be aware that this is only a small part of the broader 

problem of inequality. 

Of parallel or even greater importance are inequalities of power, prestige, status, 
recognition, job satisfaction, conditions of work, degree of participation, freedom of 
choice, and many other dimensions....But as in most social relationships, one cannot 
really separate the economic from the noneconomic manifestations of inequality. Each 
reinforces the other in a complex and often interrelated process of cause and effect 
[Todaro, 1981, p. 116]. 

2.6.2. Approaches to Studying Income Distribution 

When studying the relationship between income distribution and development 

researchers must choose between two different approaches: 
1. Absolute Inequality Approach -- This approach to the study of income 

distribution simply states that more income is preferred to less, however it 
is generally agreed that a dollar of income accruing to a poor person adds 
more to social welfare than a dollar going to a rich person. A particular 
case of the absolute inequality approach is the 'absolute poverty approach' 
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which concentrates on changes in the incomes of the poor. This approach 
uses a 'poverty-line' income level to define the poor. 

2. Relative Inequality Approach -- Researchers using the relative inequality 
approach would judge any decrease in relative income differentials as 
'good'. It is generally agreed that policy should attempt to increase the 
share of wealth received by the poorest "40% of the population. 

One must therefore choose between absolute and relative income measures in 

determining the beneficiaries of growth. For some researchers the plight of the poor in 

less-developed regions is objective, "to the extent that they do not have command over 

sufficient resources to feed and clothe themselves and avoid disease." (Fields, 1980,p. 

31). In this way of thinking, poverty is an absolute condition requiring analysis in 

absolute terms, such as changes in the number who are poor, and the average extent of 

their poverty. Other researchers have different concerns and would give a greater weight 

to the subjective feelings of the poor, who may feel relatively worse off if others' 

economic positions are improving and theirs are not. Those who feel strongly about 

relative income considerations may choose to use relative inequality measures. 

"' 

Hirschman (1973, p. 545) discusses, by means of an analogy, how a society's tolerance 

to relative income inequality changes in the course of economic development. 

Suppose that I drive through a two-lane tunnel, both lanes going in the same 
direction, and run into a serious traffic jam. No car moves in either lane as far as I can 
see. I am in the left lane and feel dejected. After a while the cars in the right lane begin 
to move. Naturally, my spirits lift considerably, for I know that the jam has been 
broken and that my lane's turn to move will surely come any moment now. Even 
though I still sit still, I feel much better off than before because of the expectation that 
I shall soon be on the move. But suppose that the expectation is disappointed and only 
the right lane keeps moving: in that case I, along with my left lane cosufferers, shall 
suspect foul play, and many of us will at some point become quite furious and ready to 
correct manifest injustice by taking direct action (such as illegally crossing the double 
line separating the two lanes). 

It is easy to translate this situation into a case of income inequality. An individual's 

welfare depends on his present state of contentment (income), as well as his expected 

future contentment (income). 
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2.6.3. Arguments For and Against Redistribution 

One of the earliest proponents of an equitable distribution of income was Bentham. 

Toward the end of the 18th century he used the "law of decreasing marginal utility" as 

the basis for his argument. Simply stated, ihis economic principle is that for .any 

individual the additional utility generated by an additional unit of consumption 

decreases as more of the commodity is consumed (Gunderson, 1983, p. 14). Therefore, 

according to this argument, total utility or welfare could be increased by redistributing 

from the rich (who valued the income less) to the poor (who valued it more). 

Opposition to this theory arose which argued that a more egalitarian distribution of 

income may have unfavourable effects on production because of its influence on 

savings. An equal distribution of income was seen as leading to less saving, for only the 

rich were assumed to save a portion of their income. This way of thinking remained 

prominent until the 20th century when Keynes changed this argument against income 

equality into an important argument for income equality. He accepted the view that 

richer people save more than poor people, but he saw reduced saving to be accompanied 

by increased consumption, and therefore increased production. This view took on 

particular appeal during depression periods: redistributing from· the rich who save to the 

poor who consume would help the economy spend its way out of a depression 

(Gunderson, 1983, p. 14). 

The argument is further supported by Todaro who notes that recent data has shown that 

rich people in poor regions are hesitant to reinvest their savings into the local economy. 

Instead it has been found that they are more likely to invest in developed regions 

(Todaro, 1981, p. 138). However, it has been discovered that increased incomes of the 

poorest people in an economy· are directly related to improved health, nutrition and 

education which, in turn, can lead to increased economic productivity and a faster 

growing economy. It is also believed that by raising the incomes of the poor an overall 

increase in the demand for locally produced goods such as food, shelter and clothing will 

stimulate local production, employment and investment, and ultimately lead to increased 

economic growth (Todaro, 1983, pp. 138-139). 
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2.6.4. Measuring Income Inequality 

The personal distribution of income is the measure of income distribution most 

commonly used. It simply deals with individual persons or households and the total 

incomes they receive. Researchers like to arrange all individuals in order of ascending 

personal incomes and then divide the total population into successive quintiles (i.e. five 

groups) or deciles (ten groups) and then determine what proportion of the total income is 

received by each income group (Todaro, 1985, p. 143). 

One of the easiest ways to analyze income distribution is to construct what is known as 

a Lorenz curve. Figure 2.1 shows how this is done. The numbers of income recipients 

are plotted along the horizontal axis in cumulative percentages. The vertical axis 

portrays the share of total income received by each percentage of population. The entire 

figure is enclosed in a square, and a diagonal line is drawn from the origin to the upper 

right-hand comer. This diagonal line is representative of 'perfect equality', for at every 

point on the diagonal the percentage of income received is exactly equal to the 

percentage of income recipients. 

The Lorenz curve shows the actual quantitative relationship between the percentage of 

income recipients and the percentage of the total income. For example, in Figure 2.1 we 

can see that the poorest 20% of the population have only about 10% of the total income, 

while the richest 20% control over 40% of the wealth. 
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FIGURE 2.1
THE LORENZ CURVE

Percent of 
income 

Lorenz curve 

Percent of population 

Source: Todaro (1981, p. 125) 

Sometimes in research on income distribution" the Lorenz curve itself is taken as the 

criterion for inequality comparisons. The closer the Lorenz curve is to the fony-five 

degree line of perfect equality, the more equal the distribution is said to be. There are 

three decision rules which are followed: 
1. If one Lorenz curve lies wholly above another, then the fIrst'situation is 

deemed more equal than the second. 

2. If two Lorenz curves coincide, then the two distributions are judged 
equally unequal. 

3. If two Lorenz curves cross one another, we require further information 
before making an inequality comparison. 

Often when making relative inequality comparisons, Lorenz curves will be found to 

intersect at some point, so that the decision rules cannot help us to determine which 

distribution is more equal. In order to overcome this problem, various indexes have been 

constructed. 

All inequality measures in current use are based on the Lorenz curve in two senses: (1) 

they use the income distribution depicted by the Lorenz curve to construct an index of 

income inequality; and (2) like the Lorenz curve, they are mean independent; that is, if 

everyone's income changes by the same constant percentage, relative inequality is 

unchanged (Fields, 1980, p. 22). The Gini coefficient bears the closest relationship to 

the Lorenz curve, being the ratio of the area between the Lorenz curve and the fony-five 
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degree line (Area A on Figure 2.1) to the total area of the triangle. The Gini ratio can 

therefore fall anywhere between 0 and 1, with 0 representing perfect equality, and 1 

being perfect inequality. 

Love (1979, p. 27) suggests that the Gini index is a good measure of income inequality 

because it satisfies the five criteria which a measure of inequality must have in order to 

be reliable. They are as follows: 

1. Anonymity -- The inequality measure is independent of the
characteristics of the persons receiving the income.

2. Mean Independence -- Increasing all incomes proportionately leaves
the inequality measure unchanged.

3. Population Independence -- The inequality measure is independent of
the size of the population.

4. Condition of Transfer -- A transfer of income from a richer to a
poorer person, without changing their order, reduces
inequality.

5. Continuity -- Small changes in income result small changes in
the inequality measure.

2.6.5. Analysis of Income Inequality at Different Levels of Spatial 

Aggregation 

An unfortunate problem with measurements of income distribution is that they are very 

sensitive to the level of regional aggregation. In other words, what is highly unequal at 

one spatial scale may appear to be much more equal at another. Consider Smith's 

(1977) example in Table 2.1. There are two cities A and B, both consisting of rich and 

poor sectors. Assume that the cities have equal populations and the same total income. 

Let P represent the proportion within each sector, and let YE represent an equal 

distribution of income according to population. 
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TABLE 2.1 
SENSITIVITY OF INCOME INEQUALITY SCORES 

LEVEL OF AREAL AGGREGATION 
TO 

p Y YE Y-YE p Y YE Y-YE 

Gini= 0.5 2: IY - YE 1= 0 .55 Gini= 0.5 L IY - YE 1= O. 0 

Source: Smith, 1977, p. 136 

If we wanted to measure income inequality for the region as a whole, we could say that 

since both cities have one-half the total population and one-half the total income there is 

absolutely no income inequality at all and the Gini index is O. However, we could also 

measure income inequality at a smaller.scale and examine the data for both the rich and 

poor sectors of each city. By using four areal units instead of just two we discover that 

there is actually a fairly high degree of inequality (Gini =0.55). But still both of these 

measures are disguising the spatial pattern of income inequality. If Gini scores are 

calculated for cities A and B individually, we find that their respective scores are 0.70 

and 0.40. In many regions where there is a primate city with a very large proportion of 

the total population, aggregate measures of income distribution will hide the spatial 

variations even more. 

A major problem with most studies of income distribution in developing regions is that 

local inequalities are masked by measures calculated at broad (national/regional) levels 

of areal aggregation. It is ironic that even though economists have recently discovered 

the inappropriateness of aggregate measures of growth and are now focussing on the 

distributive performance of developing regions, they are now measuring distribution at 

aggregate levels and defeating their own purpose. Due to the sensitivity of inequality 
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measures to different levels of areal aggregation, income distribution should be studied 

at small regional, or local, scales so that spatial variations become clear and can be 

further analyzed. 

2.6.5.1. Income Distribution and Dualistic Development 

Fields (1980) presents an interesting discussion of the relationship between different 

types of development in a dualistic economy and the resulting changes in income 

distribution. In his example the dualistic economy is divided into a relatively advanced 

sector and a relatively backward sector, which he calls 'modem' and 'traditional' 

respectively. As with all dualistic models he assumes that those in each sector are 

relatively similar to others in that sector, and relatively different from those in the other 

sector. The modern sector is considered to be synonymous with high wages, and the 

traditional sector is synonymous with low wages. Wages within each sector are assumed 

to be equal among individuals, with workers in the modem sector receiving wage rate 

wm, and those in the traditional sector receive wt. The shares of the labour force in the 

two sectors are fill and f't respectively. Economic development therefore consists of 

changes in Wm, Wt, fill and £'t. 

Fields' concepts of growth and distribution fall into three models of dualistic 

development. They are: 

1. Traditional Sector Enrichment Growth. In the traditional sector enrichment growth 

model, traditional sector incomes are assumed to rise, while incomes in the modem 

sector remain unchanged, and the allocation of the labour force between the two sectors 

also remains the same. This type of development in a dualistic economy results in a 

higher average income, less poverty, and a more equal relative distribution of income. 

The increased average income and poverty alleviation are self-evident. With regard to 

the relative income distribution, Figure 2.2 shows how traditional sector enrichment 

growth shifts the Lorenz curve upwards and thereby decreases income inequality. 

2. Modern Sector Enrichment Growth. In the modem sector enrichment growth 

model, incomes are increased in the modern sector of the economy, while wages in the 

traditional sector and the allocation of the labour force between the two sectors remain 
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the same. In this growth model, average income rises once again, however there is no 

change in poverty, and a less equal disuibution of income arises. In this case income 

inequality rises as a result of the widening gap between the modem sector wage and the 

traditional sector wage. The Lorenz curve shifts downward as in Figure 2.3. The Gini 

coefficient rises and the share of the poorest 40 percent falls. 

3. Modern Sector Enlargement Growth. In the modem sector enlargement growth 

model of dualistic development incomes in both sectors are not changed, but the size of 

the labour force within the modem sector gets larger. This change will increase average 

incomes and reduce the number of poor in the society. With regard to relative inequality, 

indexes will fITst increase and subsequently decline. 

The proofs of the changes in average income and poverty are immediate. Clearly, 

average income will rise, and because there are fewer poor, poverty is alleviated. The 

change in income inequality suggests the inverted-U pattern of income distribution. The 

proof for this pattern can be seen in the following example. 

Let us imagine a dual labour force consisting of 100 individuals, where the wage rate 

in the traditional sector is $1.00 and the rate in the modem sector is $5.00. At stage 1 of 

development the modem sector is made up of only 10 employees while the traditional 

sector consists of 90 individuals. Total income for this economy would be $140. Of this 

total, the modem sector receives 36%. The Lorenz curve (Ll) in Figure 2.4.shows the 

income distribution for this fITst stage. 

At a later stage of development let us assume that the modem sector has grown to 

include 25 employees, and now controls 62.5% of the total income. The Lorenz curve 

for this stage (L2), although it intersects with L1, displays a higher degree of income 

inequality, for its distance from the forty-five degree line has increased. 

Finally, let us imagine a third level of development where the modem sector has now 

become dominant in the community and employs 75 workers. This would mean that the 

modem sector now receives 94% of all earned wages. The resulting Lorenz curve (L3) 

shows that relative income inequality has now started to fall. 
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2.7. Hypothesis 

The hypothesis to be tested in this thesis is that income inequality is inversely related 

to developme~t levels in the communities of the Northwest Territories. The hypothesis 

is tested by assessing the relationship betWeen an income Gini ratio and inter

community socio-economic development conditions. 

Cross-sectional studies have suggested that the degree of income inequality increases 

for countries/regions in the earliest stages of development. However, beyond a certain 

level of development income inequality reverses its trend as the more highly developed 

societies display a more equal distribution of income. It is assumed that the study 

communities for this analysis are ~l beyond the level of development at which income 

inequality is increasing. Therefore, an inverted-U pattern of income distribution among 

the communities is not being hypothesized. 



Chapter 3

METHODOLOGY

3.1. Introduction 

The methodology used in -this thesis is presented in this chapter. The fIrst section 

discusses the data sources used for the analysis. A brief introduction to the study area 

and the selected communities is given in the second section. The next two sections list 

the specific variables (development indicators) selected from the data sources and 

discusses the relevance of each indicator to the analysis. The fifth section of the chapter 

explains the derivation of the inequality index (dependent variable), which is followed 

by an examination of the correlations between the dependent variable and the 

" development indicators. The final section discusses the two statistical techniques used in 

this thesis. 

3.2. Data Sources 

Six different data sources were utilized for this analysis to provide a sufficient variety 

of development indicators for the factor analysis. 
1. 1981 Census of Canada. Census data are a very commonly used source of 

information for many researchers. The Canadian Census of 1981 provides 
data for a large number of social, economic and household characteristics. 
Fortunately, Census data for the Northwest Territories is available at the 
community level. 

2. 1981 GNWT Trapping Data. This data source contains tabulated 
information regarding the trapping economy in the Northwest Territories. 
Variables such as the number of trappers, annual income, and fur prices by 
species are all available at the territorial, regional, and community level. 

3. 1984 NWT Labour Force Survey. This report, compiled by the Bureau of 
Statistics in the Northwest Territories, is the result of a survey completed 
over the period of mid-December 1984 to mid-January 1985. The survey 
was an interviewer-administered systematic survey in each community. 

33 
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Detailed interviews with 11,164 people between 15 and 64 years of age 
were completed, which was 36 percent of the territorial population 
between these ages at that time. Important variables such as employment 
figures, education, and ethnicity are included in this report. 

4. 1984NWT Food Price Survey. This survey compares each community's 
food prices to those found in Yellowlallfe. It incorporates price quotes for 
144· food items from ·eleven food groups. In this report, price differences 
between Yellowknife and other communities surveyed are expressed as 
index numbers, where the index value for Yellowknife is set at 100. A 
community price index x points higher (or lower) than 100 means that 
food prices in that community are x percent higher (or lower) than 
Yellowknife. 

5. 1984 NWT Report on the Social Assistance Program. This report sets out 
basic data on the social assistance program in the Northwest Territories. It 
provides information about social assistance expenditures in the 
communities, and also deals with the importance of social assistance in the 
overall economy, and how dependent people are on this financial aid as a 
substitute for wage or trapping income. 

6. 1984 NWT Business Directory. This data source is a joint publication of 
the Department of Economic Development and Tourism and the NWT 
Bureau of Statistics. It is a listing of Northwest Territory businesses and 
the various goods and services available from the companies. Information 

, contained in this directory is based on surveys completed by NWT 
companies during the second half of 1983. 

3.3. Study Area 

The study area for this analysis is Canada's Northwest Territories. The Northwest 

Territories (NWT) is a region with an historical and current status as a 'hinterland'. 

Usher (1982, p. 4) describes hinterlands as regions characterized by an emphasis on 

primary resources, scattered population and weakly integrated urban systems, limited 

innovative capacity, and restricted political prowess. The NWT does not enjoy the 

political freedoms of the provinces to influence its own destiny, but has relied heavily on 

the federal government as a decision-maker. Unlike the provinces, the NWT does not 

have jurisdiction over its mineral and energy resources. Instead the resources are owned 

and controlled by the federal &9vernments, in trust for all Canadians (Usher, 1982, p. 

412). 

The Northwest Territories is very different from the rest of Canada. Although the 

region accounts for 35 percent of Canada's total land area, its population of only 51,384 
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accounted for only 0.3 percent of the nation's total population in 1986. Native peoples of 

Dene, Inuit and Metis descent make up 58 percent of this population. The region is 

unique in Canada in that the Natives outnumber the non-native inhabitants. 

The population of the NWT is scattered among sixty-six different communities. Fifty

seven of these locations are predominantly Native, with fifty-one of these having 

populations of less than 800. Seventy-seven percent of the non-native population lives in 

five major regional administrative and transport centers -- Yellowknife, Inuvik, Hay 

River, Fort Smith, and Frobisher Bay. Approximately another fIfteen percent reside in 

resource towns such as Norman Wells and Pine Point, or in smaller regional centers such 

as Fort Simpson and Rankin Inlet. 

For this analysis forty-seven study communities were selected based on the availability 

of data at the community level. For a number of the smaller centers, data are not 

available because of their suppression due to the need to maintain individual 

confidentiality. A list of the study communities and their population structures is given 

" in Table 3.1, and are mapped in Figure 3.1. 

3.4. Variable Selection 

When selecting variables for this community analysis, it was recognized that it was 

very important to include a wide variety to ensure that as many aspects of socio

economic development were measured as possible. Obviously, when using secondary 

data, the researcher is limited by the data sources and, in this case, by the availability of 

these variables at the community level. Fortunately the data sources used for this 

analysis provided a wide range of social and economic variables. Variables were chosen 

based on the development literature as well as on data availability. Variables measuring 

such aspects of development as income, education, demographics, accessibility, and 

health were included. The twenty-fourvariables selected for this part of the analysis are 

provided in Table 3.2. 
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TABLE 3.1
STUDY COMMUNITIES

% % 
Community Pop. Native Community Pop. Native 

1. Arctic Bay 471 95 25. Spence Bay 482 92 

2. Broughton Island 434 97 26. Aklavik 754 89 

3. Cape Dorset 861 95 27. Fort Franklin 526 94 

4. Clyde River 465 98 28. Fort Good Hope 553 94 

5. Frobisher Bay 2910 64 29. Fort McPherson 751 90 

6. Hall Beach 446 97 30. Fort NOI:man 328 89 

7. Igloolik 847 9S 31. Inuvik 3326 36 

8. Lake Harbour 322 90 32. NOI:man Wells 619 14 

9. Pangnirtung 992 94 33. Paulatuk 191 94 

10. Pond Inlet 786 94 34. Sachs Harbour 156 93 

11. Resolute 182 88 3S. Tuktoyaktuk 918 92 

12. Sanikiluaq 417 95 36. Fort Liard 390 89 

13. Baker Lake 996 89 37. Fort Providence 581 87 

14. Chesterfield 291 91 38. Fort Resolution 441 77 

15. Coral Harbour 471 94 39. Fort Simpson 975 62 

16. Eskimo Point 1174 9S 40. Fort Smith 2400 46 

17. Rankin Inlet 1357 78 41. Hay River 2892 29 

18. Repulse Bay 415 97 42. Lac La Martre 341 98 

19. Whale Cove 207 91 43. Pine Point 1517 15 

20. Cambridge Bay 991 77 44. Rae-Edzo 1360 91 

21. Coppermine 877 93 45. Snowdrift 269 90 

22. Gjoa Haven 642 95 46. Wrigley 159 96 

23. Holman 299 92 47. Yellowknife 11521 14 

24. Pelly Bay 293 93 

Source: Northwest Territories Labour Force Survey (1984) 
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PARRATE 

MOBILE 

AVERED 

AVNATED 

GINIED 

NOSCHOOL 

POSTED 

AVEINC 

LOWINC 

PERCSA 

PERCAPSA 

FERTIL 

'DEPRATE 

NATLANG 

HEALTH 

CROWDING 

FURINC 

TRAP 

HUNT 

HOUSEREP 

TERT 

BUSINESS 

FPI 

INACCESS 

TABLE 3.2 
VARIABLES USED IN THE ANALYSIS 

PARTICIPATION RATE IN LABOUR FORCE 

PERCENT OF POPULATION WHO ARE MIGRANTS 

AVERAGE EDUCATION OF ADULT POPULATION 

AVERAGE EDUCATION OF ADULT NATIVE POPULATION 

DISPERSION OF EDUCATIONAL ATTAINMENT 

PERCENT OF ADULT POPULATION WITH NO EDUCATION 

PERCENT OF POPULATION WITH POST SECONDARY EDUCATION 

AVERAGE FAMILY INCOME 

PERCENT OF FAMILIES WITH INCOME UNDER $10,000 

PERCENT OF POPULATION RECEIVING SOCIAL ASSISTANCE 

PER CAPITA EXPENDITURES ON SOCIAL ASSISTANCE 

FERTILITY RATIO 

DEPENDENCY RATIO 

PERCENT OF HOUSEHOLDS WITH A NATIVE HOME LANGUAGE 

PERCENT OF POPULATION WITH POOR HEALTH 

AVERAGE NUMBER OF PERSONS PER HOUSEHOLD 

PER CAPITA FUR INCOME 

PERCENT OF POPULATION WHO ARE TRAPPERS 

PERCENT OF POPULATION WITH A GENERAL HUNTING LICENSE 

PERCENT OF HOUSING IN NEED OF REPAIR 

PERCENT OF POPULATION EMPLOYED IN TERTIARY SECTOR 

PER CAPITA MEASURE OF REGISTERED BUSINESSES 

FOOD PRICE INDEX 

INACCESSIBILITY SCORE 
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3.5. Discussion of Variables 

3.5.1. Education Variables 

The relationship between education and development is well documented (Schultz, 

1963; Becker, 1964; Fields, 1980; Psacharopoulos and Woodhall, 1985). The overall 

conclusion being that increased education of the labour force explains a substantial part 

of the growth of economic output and increased incomes in both developed and 

developing countries. Kuo (1972) and Stabler (1989) discuss the positive relationship 

between education and income/employment in Canada's Northwest Territories. The five 

education variables included in this analysis are closely related, but each measures a 

separate aspect of the educational attainment of a community's population. 

A general measure of educational attainment used in this analysis is the average level 

of education within each community (AVERED).Four other variables measure specific 

aspects of education found in the north. For instance, since the educational levels 

attained by native adults are much lower than non-natives, the variable measuring the 

average level of native education in each community was chosen (AVNATED). It has 

been reported that over 90 percent of non-native children in the Northwest Territories 

complete grade ten, but only 40 percent of Dene children and 20 percent of Inuit 

children reach this level of education (News North, Feb. 2, 1989). 

Two other variables measure the proportion of each community's population over the 

age of 15 with: a) no formal schooling (NOSCHOOL); and b) post secondary education 

or training (POSTED). For this analysis, the POSTED variable includes those 

individuals with either a trades certificate or a university degree. 

The fifth educational variable (GINIED) measures inequalities in education by 

community. Just as the Gini Index can measure the inequality of income in a society, it 

can also be used to indicate other inequalities. In this analysis the Lorenz curve is also 

used to determine the degree of inequality in educational attainment among each 

community's population. The Oini score is calculated in the same manner as for the 

income Oini Index. However, instead of using income categories, the population over 

the age of 15 is divided into categories based on their level of education. The derived 
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scores range from a low of 0.0400 for Yellowknife indicating a very equal dispersion of 

educational attainment, to a high score of 0.4590 in Pangnirtung. High degrees of 

inequality were primarily due to a very large proportion of some communities' adult 

populations having no formal schooling at all. 

3.5.2. Income Variables 

Four income variables have been selected. The first of these variables, average family 

income (AVEINC), is a basic measure of economic development. The second one, the 

percentage of families with low family income «$10,000 per year) (LOWINC) 

measures the extent of "absolute poverty" in each community. 

In the Northwest Territories, transfer payments are an important source of income. In 

order to determine the extent to which a community is dependent upon' transfer 

payments, two social assistance income variables are incorporated. One variable 

(PERCSA) measures the percentage of the population receiving social assistance 

payments, while the other variable (PERCAPSA) is the total of all social assistance 

payments in the community divided by the total population. This per capita expenditure 

is another useful way of measuring a community's economic dependence. 

3.5.3. Demographic Variables 

Three demographic variables are included in the list of socio-economic variables. A 

fertility ratio was selected as an indicator of development based on the demographic 

transition model. It suggests that birth rates are high in undeveloped regions and low in 

highly industrialized areas. The fertility measure used in this analysis (FERTll..) is 

measured by a Child-Population ratio, which is the number of children under the age of 

5 divided by the total population. This measure averages out the year to year birth rates 

and may therefore be more reliable than the simple birth rate. 

Another demographic variable which measures the proportion of economically 

dependent persons in a community is the dependency ratio. The calculation of this ratio 

(DEPRATE) uses the potential labour force (ages 15-64) as the denominator, and the 

dependents (ages <15 and >65) form the numerator. 
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The general consensus, and rationale, for selecting the fertility and dependency ratios, 

is that extremely rapid rates of population growth and a large proportion of dependents 

impedes economic development. As a consequence resources must be allocated to 

supply the basic needs of the growing population rather than being invested in industry 

or infrastructure. 

The third demographic variable (MOBILE) is a migration/mobility measure. The 

percentage of the population who are migrants measures the number of people in a 

community who, on Census Day, were residing in a different census subdivision five 

years earlier (Statistics Canada, 1982, p. 34). The ability of a community to attract 

migrants is a good measure of its socio-economic development level. Clark (1982, p. 9) 

suggests that the reason for approximately half of the moves of greater than fifty miles is 

due to better employment and/or economic conditions. This means that communities 

with a large proportion of new immigrants should have better socio-economic 

conditions. 

\ 3.5.4. Economic Variables 

In order to measure the economic aspects of a community's development three 

economic variables were selected and used in the analysis. 

The participation rate (PARRATE) in a community measures the percentage of the 

population 15 to 64 years of age who are employed or unemployed. This is a better 

measure of economic participation than the unemployment rate because in some of the 

very small, isolated native communities the very small number of job opportunities 

makes it futile to actively search for a job. Since the unemployment rate includes only 

those people not working but who are looking for work, the rate for some of the 

communities in the Northwest Territories can be very misleading. For example, in the 

native community of Wrigley an unemployment rate of only 4 percent is reported by the 

1984 Labour Force Survey. However, it also states that the participation rate is only 26 

percent. The participation rate, by measuring the percentage of a population who are 

actively employed or seeking work is a much more meaningful variable. 

As regions develop, their employment structure changes from one which has a very 
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large number of people engaged in agriculture/traditionalactivities or in the poorly paid 

end of the service sector, to a situation where the tertiary (service) and professional 

sectors of the economy employ the most people (Cole, 1981, p. 34). Figure 3.2 

demonstrates the different employment structures between developed and developing 

regions. Since one's income depends greatly on the type of employment, employment 

structure gives a good indication of income distribution. 

For this analysis an attempt was made to measure the size of the tertiary and 

professional sectors of each local economy. Using 1981 Census data, the total number 

employed in public administration, service industries, [mance, insurance and real estate, 

and trade was recorded as a percentage of the total population (TERT). 
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FIGURE 3.2
EMPLOYMENT STRUcruRE IN A DEVELOPED

AND A DEVELOPING COUNTRY

Each rectangle is roughly proportional to the number
of persons engaged in each economic activity.
The horizontal scale measures their income

Source: Cole (1981, p. 34) 

A third variable used to measure the economic structure of a community (BUSINESS) 
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is a per capita measure of the number of registered businesses in the community. This 

measure may reflect such things as the relative purchasing power within a community, 

or perhaps the relative extent to which a community's economy is linked to other centres 

and regions. It may also indicate the education and skills of the population (their ability 

. to help themselves). 

3.5.5. Socio-Cultural Variables 

Under the heading of 'socio-cultural variables', four indicators have been selected to 

measure the extent to which each community participates in traditionaVnative cultural 

pursuits. One way of estimating this participation rate is to measure the prominence of 

the hunting/trapping economy. 

Since trapping is illegal without a General Hunting License (GHL), the number of 

persons with a GHL is a good measure of the proportion of a community which is able 

to participate in the hunting/trapping economy. It is important to note: 
1. Only native peoples are able to obtain a GHL. 

2. Not all GHL holders trap. 

3. GHLs are also necessary for hunting. 

4. Any family member of a GHL holder may be allowed to trap. 

This variable (HUNT), therefore, gives only a general indication of the total number of 

trappers in an economy. 

In order to assure a reliable measure of the importance of the traditional economy in 

each community, two more variables were chosen. The number of trappers in each 

community as reported by the Department of Social Services in the NWT (TRAP), and 

the per capita fur income for each centre's total population (PURINe) are used. 

The variable measuring the percentage of households with a native home language 

(NATLANG) was chosen as a development indicator because it is assumed that the 

ability to speak English is important in order to acquire modem sector employment. This 

variable may also reflect other socio-economic conditions in a community such as 

education levels, accessibility, and the proportion of the population with native ancestry. 
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3.5.6. Health Variable 

It was difficult to fmd data which provided a measure of health conditions at the 

community level in the Northwest Territories, however a variable was derived from the 

1984 Report on the Social Assistance Program. This data source reports the number of 

persons who are receiving social assistance payments due to poor health. For this 

analysis, the number has been recorded as a percentage of the total population 

(HEALTH). 

Health conditions in a community may reflect the population's access to medical care 

and facilities, which is a reflection of its relative isolation and size. Winslow (1951, p. 

38), however, points out that poor health conditions in a community is a much more 

complex problem associated with underdevelopment: 

It was clear ... that poverty and disease fanned a vicious circle. Men and women 
were sick because they were poor; they became poorer because they were sick, and 
sicker because they were poorer. 

Winslow thus sees poor health as part of a circular and cumulative process which 

, continuously presses levels downward, in which one negative factor is, at the same time, 

both cause and effect of other negative forces. 

3.5.7. Housing/Shelter Variables 

To measure the general living conditions of the communities, two housing variables 

have been incorporated. The CROWDING variable is the average number of persons per 

household, and gives an idea of not only the 'crowdedness', but may also reflect the 

dependency ratio, the importance of the extended family, and economic conditions in 

each community. The other variable (HOUSEREP) measures the percentage of housing 

in need of minor or major repairs. This measures the physical quality of housing 

conditions in the communities. 
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3.5.8. Accessibility Variables 

The notion that economic growth is diffused from core areas to the hinterland is well 

documented (Berry, 1972, Brown, 1981). The rate of diffusion is based on the level of 

accessibility. In its broadest sense, accessibility simply means ·the capacity to obtain 

infonnation in order to improve local productivity and income (Bone and Green, 1986, 

p. 69). It follows, therefore, that accessibility is another useful indicator of development 

level. 

For this analysis each community was assigned a score which is a measure of its 

inaccessibility. This is a derived variable which took into consideration such 

components as latitude, distance to the nearest regional center, road accessibility, and the 

number of scheduled air flights. 

Each community's score was arrived at by scaling each of the components from 0 to 

100. For example, the community with the lowest latitude received a score of 0 while the 

community with the highest latitude received a score of 100. 

The regional centers in the Northwest Territories are Cambridge Bay, Fort Smith, 

Frobisher Bay, Inuvik, Rankin Inlet, and Yellowknife. Based on the nearest of these 

communities to each of the study communities, scores from 0 to 100 were also 

calculated. To measure road accessibility, communities which are linked to either the 

Mackenzie or Dempster Highways received scores of 0, those with linkages to the 

highway system during only the winter season via winter roads were assigned a score of 

50, and those with no road access at all scored 100. 

A number of the study communities did not have any scheduled air traffic during the 

study period. However, some of these centers had airstrips while others did not. It was 

decided that the length of a community's runway should also be considered in the 

inaccessibility score. This variable was given only half the weight of the others and was 

scaled from 0 to 50. 

Low inaccessibility scores indicate relatively good accessibility while the higher scores 

indicate greater isolation. Yellowknife received the lowest score (19), as opposed to 

Arctic Bay on the northern tip of Baffin Island which scored the highest (419). 
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Another variable which also reflects a community's accessibility is the Food Price 

Index (FPI). This index compares local food prices in the NWT to those found in 

Yellowknife. Those communities with year-round road access and which are within 

close proximity to a major distribution center would be expected to have lower 

transportation costs added on to their food costs. Centers which must have their food 

delivered long distances by air or ship, face high transportation costs, which increase 

food prices markedly in these communities. 

Besides accessibility, food prices may also reflect economic conditions in a 

community. First, high food prices may suggest that there is very little, if any, 

competition in the economy. If there is only one grocery store in a community the owner 

is free to charge whatever prices he may choose. This is especially true if the residents 

are unable to travel elsewhere to do their shopping. Second, a poor distribution of 

income within a community may result in higher prices. For example, if the majority of 

a community's total income is concentrated in the hands of a small elite, it may be that 

the majority can only afford to purchase their minimum food requirements. Since the 

volume of food purchased would be low, the owner must charge high prices in order to 

make a sufficient profit. If, on the other hand, total income was distributed more evenly, 

the general population could afford to purchase a greater amount of food items, 

including 'luxury' and 'junk' foods. The greater volume of sales could result in lower 

prices. 

3.6. The Dependent Variable 

The dependent variable for this analysis is an income Gini index for each study 

community calculated from 1984 income tax data for the Northwest Territories. The 

income recipient unit is therefore any individual who filed an income tax return for the 

1984 taxation year. Approximately 27,000 individuals filed personal income tax returns 

for this period (Government of Northwest Tenitories Bureau of Statistics, 1987, p. 3). 

An individual's total income is determined by summing the following components: 

a) Income from Employment
- wages and salaries
- gross commissions from employment
- other employment earnings, adult training
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allowance, net research grants, tips and 
gratuities 

b) Pension Income
- Old Age Security Pension
- Canada Pension Plan benefits
- other pension or superannuation

c) Income from Self-Employment
- net business income
- net professional income
- net commission income
- net farming and fishing income

d) Income from Other Sources
- taxable family allowance benefits
- unemployment insurance benefits
- taxable amounts of dividends
- bond interest
- bank interest
- mortgage interest
- income from trusts
- annuity income
- other Canadian investment income
- foreign investment income
- net rental income
- net taxable capital gains

e) Miscellaneous Income 
- alimony or separation allowances 
- scholarships, fellowships, bursaries and 

prizes for achievement 
- income from guaranteed annual wage plan 

The following are not included in total income: 

- worker's compensation payments 
- veteran's allowances 
- social assistance 
- guaranteed income supplement 
- spouse's allowance 
- welfare payments 
- mother's allowance 
-lottery winnings 

Source: Bureau of Statistics (1987, p. 37) 

Based on reported total income, the Bureau of Statistics grouped the individuals into 
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nine income categories ranging from "under $2,000" to "$40,000 and over". The data 

source shows the percentage of all tax-fliers within each of these income categories. 

From this data Gini coefficients were then calculated. 

Although the diagrammatic meaning of the Gini coefficient based on the Lorenz curve 

is relatively straightforward, the actual calculation of the index from data tabulations is 

more complicated. As was indicated earlier, the Gini index is the ratio of the area 

between the diagonal and the Lorenz curve compared with the total area beneath the 

forty-five degree line. Therefore, the Gini coefficient equals A/(A + B) where A is the 

area within the Lorenz curve, and B is the area below the Lorenz curve. Since 

proportions are involved, the total area of the square is one and the area of the triangle 

below the forty-five degree line is therefore one-half. Since A + B =0.5, therefore A = 
0.5 - B and the Gini ratio equals N(A + B) = (0.5 - B)/0.5 = 1 - 2B (Gunderson, 1983, p. 

48). Therefore, one needs only to calculate the area B to calculate theGini coefficient. 

Gunderson (1983, pp. 48-49) states that the area B can be calculated from the fact that 

it consists of a series of approximations to trapezoids. Widths are equal to the proportion 

of population within each income category and heights are equal to the cumulative 

proportion of income at the beginning and end of each of the income groups. The area of 

each trapezoid can be approximated by its width times its height, where its height is 

taken as the midpoint between the beginning and end height. Therefore, the area B is 

equal to the sum of the area of its component trapezoids or B =wh where w is the width 

and h is the height of .eachtrapezoid. (Note: the midpoint values for the income 

categories "less than $2,000" and "greater than $40,000" were assumed to be $1,500 

and $45,000 respectively). 

Using this formula a Gini ratio has been calculated for each of the forty-seven study 

communities based on individual total income as reported from the 1984 taxation year. 

The Gini scores received by each community have been ranked and are tabulated in 

Table 3.3. Considerable inter-community variation can be seen to exist among the study 

communities (Figure 3.3). 

It should be noted at this point that hunting, fishing and gathering of food is extremely 
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TABLE 3.3 
RATIOS FOR THEINCOME GINI 

RANK COMMUNITY 

1 NORMAN WELLS 

2 YELLOWKNIFE 

3 PINE POINT 

4 INUVIK 

5 RESOLUTE 

6 HAY RIVER 

7 FT. SMITH 

8 FROBISHER BAY 

9 FT. SIMPSON 

10 FT. NORMAN 

11 CAMBRIDGE BAY 

12 WRIGLEY 

13 RANKIN INLET 

13 SNOWDRIFT 

15 FT. RESOLUTION 

16 AKLAVIK 

17 TUKTOYAKTUK 

18 WHALE COVE 

19 SACHS HARBOUR 

20 FT. LIARD 

21 PANGNIRTUNG 

22 FT. FRANKLIN 

23 FT. MCPHERSON 

24 CHESTERFIELD 

GINI 
RATIO 

.3502 

.3606 

.3672 

.3908 

.4068 

.4072 

.4384 

.4462 

.4622 

.4634 

.4646 

.4724 

.4768 

.4768 

.4940 

.4942 

.4986 

.5080 

.5152 

.5154 

.5170 

.5204 

.5224 

.5242 

RANK 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

STUDY COMMUNITIES 

COMMUNITY 

HOLMAN ISLAND 

HALL BEACH 

POND INLET 

FT. GOOD HOPE 

FT. PROVIDENCE 

CAPE DORSET 

PELLY BAY 

BAKER LAKE 

ESKIMO POINT 

CORAL HARBOUR 

PAULATUK 

REPULSE BAY 

ARCTIC BAY 

LAKE HARBOUR 

RAE-EDZO 

SANIKILUAQ 

SPENCE BAY 

GJOA HAVEN 

LAC LA MARTRE 

BROUGHTON IS. 

CLYDE RIVER 

IGLOOLIK 

COPPERMINE 

GINI 
RATIO 

.5254 

.5276 

.5314 

.5370 

.5374 

.5392 

.5414 

.5444 

.5454 

. 5466 

.5484 

.5528 

.5562 

.5602 

.5604 

.5672 

.5778 

.5780 

.5786 

.5832 

.5848 

.5912 

.5914 
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important to native people in northern Canada (Delancey, 1985). These food resources 

are generally referred to as 'wild' or 'country food'. It may be argued that the country 

food harvested by native peoples should be included in any measure of income. 

However, the value of such income has not been compiled for individuals in the NWT. 

If the income value of country food were included in the calculation of an income Gini 

ratio, income inequality scores among the communities would generally be lowe~, for 

the incomes of the poor (traditional hunters and trappers) would be higher. 
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FIGURE 3.3
GINI SCORES FOR STUDY COMMUNITIES

3.7. Correlates of Income Inequality 

Pearson correlation coefficients indicate both the strength and direction of the 

relationship between a pair of variables. A coefficient of 1.00 indicates a perfectly 

positive relationship (i.e. as one variable increases (decreases) the other variable 

increases (decreases) at an equal rate). A coefficient of -1.00 indicates a perfectly 

negative (inverse) relationship between two variables where if one variable increases the 

other variable decreases at an equal rate or vice versa. A correlation coefficient of zero 

would mean that there is no relationship at all between the two variables. In Table 3.4 

correlation coefficients have been calculated for the income Gini Index (GINIINC) and 

the twenty-four socia-economic variables. 
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TABLE 3.4
PEARSON CORRELATION MATRIX

AVERED AVNATED GINIED POSTED NOSCBOOL 

GINIINC -0.786 -0.707 0.757 -0.743 0.652 
(47) (47) (47) (47) (47) 

P=.OOO P=.OOO P=.OOO P=.OOO P=.OOO 

AVEINC LOWINC PARRATE MOBILE DEPRATE 

GINIINC -0.852 0.641 -0.649 -0.768 0.621 
(47) (47) (47) (47) (47) 

P=.OOO P=.OOO P=.OOO P=.OOO P=.OOO 

PERCSA PERCAPSA CROWDING HEALTH HOUSEREP 

GINIINC 0.688 0.612 0.767 0.506 0.334 
(47) (47) (47) (47) (47) 

P=.OOO P=.OOO P=.OOO P=.OOO P=.Oll 

BUNT TRAP FORINC NATLANG FERTIL 

GINIINC 0.400 0.435 0.058 0.606 0.482 
(47) (47) (47) (47) (47) 

P=.003 P=.OOl P=.349 P=.OOO P=.OOO 

BUSINESS TERT FPI INACCESS 

GINIINC -0.720 -0.489 0.464 0.634 
(47) (47) (47) (47) 

P=.OOO P=.OOO P=.OOl P=.OOO 
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The correlations show that AVEINC has the highest correlation with the dependent 

variable (-0.852). Its negative correlation means that those communities which have 

higher average incomes tend to exhibit lower levels of income inequality. The 

significance level of the correlation is measll!ed by the P value, which tests the null 

hypothesis that the population correlation coefficient is zero. A P value of 0.000 for 

AVEINC means that there is less than a one percent chance that the true population 

correlation coefficient is zero. Other·variables measuring economic conditions also 

show significant correlations with GINIINC. PARRATE, BUSINESS and TERT all 

have negative signs as would be expected, and LOWINC, PERCSA, and PERCAPSA 

have positive relationships showing that poor developmental conditions are correlated 

with higher Gini scores. 

A second group of variables which demonstrate a strong relationship with GINIINC 

are the five education variables. AVERED, for example, has the second highest absolute 

correlation with the measure of income inequality (-0.786). As a group, the education 

variables exhibit the most significant correlations with the Gini index; the lowest being 

NOSCHOOL (0.652). The signs of these relationships suggest that communities with 

higher education levels and a more equal distribution of educational attainment will have 

a more equal distribution of income. Demographic variables also show significant 

correlations with the Gini Index. DEPRATE, HEALTH, CROWDING, FERTIL and 

NATLANG all have the expected positive relationship, while MOBILE displays the 

predicted negative sign. 

The correlation matrix also shows a strong positive relationship between the Gini Index 

and the relative isolation of a community. The correlations for FPI and INACCESS are 

0.464 and 0.634 respectively. This indicates that the most isolated, inaccessible 

communities are those with the most unequal income distributions. 

The three variables used to measure the importance of traditional pursuits in the local 

economies displayed some of the lowest correlations. Although HUNT (0.400) and 

TRAP (0.435) have significant relationships with GINIINC, the strength of the 

relationship is weak in comparison to most of the others. FURINC is the only variable 

which does not exhibit a significant correlation with the Gini Index (0.058). The 
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coefficients for these three variables are lower than was originally expected, however the 

positive signs of the coefficients confmn the hypothesized relationship, which is that 

communities with a greater participation in traditional pursuits tend to have a greater 

degree of income inequality. 

3.8. Statistical Methodology 

The preceding correlation analysis detennined the individual degree of correspondence 

between the Gini index and the development variables. However, what is of more 

importance is the interrelationship among the development indicators, and how the 

structure of these interrelationships are correlated with income inequality. Development 

is a multi-dimensional, holistic phenomena and must be studied as such. 

The factor analytic technique has been selected as the statistical tool for this analysis 

because .of its ability to identify groups of interrelated variables. The groups of 

interrelated variables (factors) derived from the factor analysis will each represent a 

separate dimension of "development". Factor scores can then be computed for each 

community on each factor which can then be summed to provide an "overall" level of 

development for each community. 

In multivariate cross-sectional analyses, one of the most common methods of analysis 

has been multiple regression. However, a major difficulty with this procedure when 

using development indicators as independent variables is that multicollinearity usually 

exists within the data· set. That is to say that the independent variables exhibit several 

large correlations among themselves. If multiple regression equations are to be 

interpretable collinearity should not exist (Johnston, 1980, pp. 75-77). Collinearity in a 

regression analysis may result in the sign of the partial correlation for a variable 

changing as other variables are added to the equation It is also possible that a significant 

independent variable may be deemed to be insignificant. 

Factor analysis overcomes the collinearity problem by collapsing the independent 

variables into sets of interrelated groups which are statistically independent (orthogonal) 

from one another. By using the derived factor scores as independent variables in a 

stepwise multiple regression analysis, the mathematical form of the relationship between 

income inequality and the underlying dimensions of development is assessed. 
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3.8.1. Cross-Sectional Versus Temporal Studies 

As we have seen, the relationship between income inequality and development can be 

conducted in one of two ways. Time series studies have the potential to shed more light 

on trends in income distribution, however research of this type is usually hampered by 

data limitations resulting in studies with time frames which are too short to draw any 

reliable conclusions as to secular trends. 

The second approach to the study of income inequality and development has been to 

compare income distribution in a number of countries at various levels of development 

and try to draw conclusions by a cross-country analysis. Cross-sectional studies analyse 

the relationship between areal income inequality differentials and spatial variations in 

socio-economic development conditions. Geographers are well-suited for this type of 

analysis. 

This study is cross-sectional. It is also unique for it examines the relationship between 

income distribution and socio-economic development at the micro/community scale 

within a developing region, rather than comparing countries or regions at different levels 

of development. 



Chapter 4

DATA ANALYSIS

4.1. Introduction 

The analysis consists of two multivariate statistical techniques: factor analysis and 

regression analysis. The fITst section of this chapter presents descriptive statistics for the 

twenty-four socio-economic variables. The results of the factor analysis will be 

presented in the second section. The factor scores obtained through this procedure are 

then used as independent variables in a regression analysis. 

4.2. Descriptive Statistics 

An examination of some preliminary statistics for the selected variables is useful 

because it allows one to better understand the variables being used in this analysis. Since 

we are interested in spatial variations among these variables, examination of the mean, 

standard deviation and range provide useful insights into the spatial variance. 

Table 4.1 presents the mean, standard deviation, minimum and maximum values of 

each variable for each of the 47 study communities. In general, the means and standard 

deviations indicate that there exist wide variations in values among the communities. 

The minimum and maximum values for the variables also suggest a wide range of socio

economic conditions among the centers. 

55
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TABLE 4.1
DESCRIPTIVE STATISTICS OF VARIABLES

Variable 

Income Gini Index 
Participation Rate 
% Migrant 
Average Education 

(years) 
Average Native 

Education (years) 
Education Gini Index 
% with No Schooling 
% with Post Secondary 

Education 
Average Income ($) 
% of Families with 

Income < $10000 
% Receiving Social 

Assistance 
Per Capita Social 

Assistance 
Fertility Ratio 
Dependency Rate 
% with a Native Home 

Language 
% with Poor Health 
Average # of Persons 

per Household 
Per Capita Fur Income 
% who Trap 
% with a General 

Hunting License 
% of Housing Needing 

Repair 
% Employed in 

Tertiary Sector 
# of Businesses as a 

% of Population 
Food Price Index 
Inaccessibility Score 

Mean 

0.51 
55.43 
18.83 

6.91 

6.37 

0.28 
15.23 
22.69 

12093.19 
35.16 

46.64 

253.72 

13.53 
78.19 
54.45 

7.61 
4.82 

152.49 
10.30 
13.53 

52.41 

19.84 

1.96 

148.83 
246.53 

Standard
Deviation

0.06 
15.41 
13.22 
1.78 

1.50 

0.12 
10.80 
11.60 

3816.59 
16.71 

25.14 

168.49 

2.97 
22.12 
37.30 

4.07 
0.96 

165.61 
6.17 
8.14 

20.63 

7.49 

1.60 

29.14 
88.97 

Min 

0.35 
22.00 

5.20 
4.30 

4.28 

0.03 
0.30 
5.80 

7975.00 
0.00 

2.00 

25.00 

7.40 
39.60 
1.00 

0.70 
2.90 

7.00 
0.70 
1.20 

11.10 

5.90 

0.20 

96.00 
19.00 

Max 

0.59 
92.00 
60.70 
10.70 

9.63 

0.46 
37.70 
54.20 

24178.00 
80.00 

94.00 

750.00 

19.90 
131.80 

98.00 

15.70 
7.70 

900.00 
31.00 
40.00 

99.00 

37.30 

8.20 

203.00 
419.00 
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4.3. The Factor Analysis 

Factor analysis can be used for three general purposes: (1) to identify groups of inter

correlated variables; (2) to reduce the number of variables being studied; and (3) to 

rewrite the data set in an alternate form (Johnston, 1980, p. 128). The identification of 

groups of interrelated variables may provide useful insights into the holistic nature of the 

development process. Factor scores are useful in that they are composite standardized 

variables which can be used to develop a socio-economic profile for each community. 

Finally,the uncorrelated socio-economic indexes can be used as independent variables in 

a regression equation. 

4.3.1. The Factor Model 

In common factor analysis, factor scores are only estimates. One way of avoiding this 

problem is to use image factor analysis. This method decomposes the data rather than 

the correlations into common and unique variance. The image of a variable is that part of 

it which can be estimated from the other variables. Only the variance which overlaps 

with at least one other variable (common variance) is included in the analysis (Gorsuch, 

1974, p. 104). Factor analysis then proceeds on the correlations among the common 

variance components only, which allows direct computation of factor scores, since the 

unique variance has been removed from the data matrix. 

4.3.2. The Correlation Matrix 

The correlation matrix of the twenty-four original variables is the basis of the factor 

analysis. The factoring process is suitable only when there is sufficient intercorrelation 

between the variables. Before the factor analytic procedure can be said to be an 

appropriate tool for the data analysis, careful examination of the correlation matrix is 

first required. 

As expected, examination of the correlation matrix reveals that a great deal of 

multicollinearity is present within the matrix. One can also begin to see groups of 

interrelated variables within the dataset. For example, all of the education variables are 

highly correlated with one another. The education variables also exhibit a strong 



TABLE 4.2
THE CORRELATION MATRIX

POSTED AVEINC LOWINC AVERED PARRATE FURINC CROWDING PERCSA GINIED AVNATED NATLANG INACCESS 

POSTED 1.000 
AVEINC .849 1.000 
LOWINC -.735 -.804 1.000 
AVERED .806 .811 -.620 1.000 
PARRATE .732 .779 -.735 .733 1.000 
FURINC -.363 -.365 .372 -.162 -.359 1.000 
CROWDING -.727 -.768 .643 -.789 -.755 .148 1.000 
PERCSA -.587 -.621 .554 -.701 -.528 -.165 .737 1.000 
GINIED -.737 -.750 .539 -.976 -.634 .080 .711 .712 1.000 
AVNATED .705 .678 -.509 .959 .625 -.070 -.698 -.671 -.971 1.000 
NATLANG -.560 -.511 .351 -.764 -.393 -.101 .654 .735 .789 -.764 1.000 
INACCESS -.645 -.596 .433 -.701 -.462 .105 .636 .511 .685 -.616 .614 1.000 
DEPRATE -.651 -.576 .427 -.780 -.467 -.034 .780 .701 .743 -.729 .817 .621 
HOUSEREP -.395 -.525 .409 -.332 -.494 .454 .404 .062 .226 -.231 .063 .095 
HUNT -.522 -.620 .524 -.483 -.568 .775 .423 .224 .419 -.379 .153 .396 
MOBILE .826 .880 -.742 .688 .703 -.370 -.674 -.559 -.635 .574 -.414 -.572 
FPI -.487 -.376 .289 -.599 -.293 -.053 .484 .484 .595 -.560 .579 .777 
TERT .601 .532 -.636 .533 .656 -.186 -.579 -.479 -.491 .457 -.364 -.477 
FERTIL -.374 -.254 .126 -.516 -.154 -.377 .579 .641 .549 -.529 .696 .603 
TRAP -.572 -.256 .648 -.470 -.569 .779 .401 .199 .386 -.360 .107 .308 
PERCAPSA -.470 -.514 .531 -.507 -.481 -.093 .695 .836 .484 -.466 .640 .369 
BUSINESS .524 .640 -.580 .507 .603 -.050 -.508 -.513 -.476 .495 -.352 -.264 
NOSCHOOL -.549 -.543 .349 -.871 -.441 -.107 .637 .714 .928 -.901 .850 .627 
HEALTH -.519 -.548 .433 -.518 -.407 .081 .469 .445 .532 -.476 .319 .460 

DEPRATE HOUSEREP HUNT MOBILE FPI TERT FERTIL TRAP PERCAPSA BUSINESS NOSCHOOL HEALTH 

DEPRATE 1.000 
HOUSEREP .161 1.000 
HUNT .185 .393 1.000 
MOBILE -.505 -.382 -.613 1.000 
FPI .544 .077 .192 -.295 1.000 
TERT -.427 -.304 -.348 .546 -.273 1.000 
FERTIL .704 -.064 -.065 -.247 .589 -.309 1.000 
TRAP .216 .465 .855 -.618 .199 -.409 -.100 1.000 
PERCAPSA .595 .217 .096 -.482 .429 -.467 .543 .184 1.000 
BUSINESS -.321 -.357 -.258 .585 -.134 .424 -.193 -.358 -.495 1.000 
NOSCHOOL .724 .044 .231 -.447 .625 -.363 .666 .195 .495 -.369 1.000 
HEALTH .417 .207 .325 -.604 .312 -.413 .263 .318 .308 -.416 .414 1.000 LIl 

00 



59 

correlation with many of the other variables. It is interesting to note that AVERED is 

positively related to AVEINC (0.81) and PARRATE (0.73), and negatively correlated 

with LOWINC (~O.62) and PERCSA (-0.70). This indicates the importance of education 

in a community as a way of increasing economic opportunities and participation. 

The mobility variable (MOBILE) is highly correlated with both the education and 

economic variables which suggests that individuals with high levels of education are 

more mobile than those with poor educations. This may also indicate that economic 

incentives are responsible for these moves. Assuming that non-natives are better 

educated than are natives, one could conclude that natives are not yet competitive with 

non-natives for jobs in the Northwest Territories because they lag behind in formal 

schooling as well as in their willingness or ability to move. 

Two other groupings of interrelated variables can be seen in the correlation matrix. The 

three variables which were chosen to measure the strength of the traditional economy in 

each community. FURINC, HUNT and TRAP are each related to one another. In 

addition we see that the demographic variables also demonstrate a strong 

interrelationship. NATLANG, DEPRATE, FERTIL and CROWDING all exhibit high 

correlations with one another. 

The two variables, HOUSEREP and HEALTH, are the only variables which do not 

have any extremely high correlations with any of the others. They do, however, exhibit 

a large number of moderate correlations. 

4.3.3. Tests Prior to the Factor Analysis 

The Kaiser-Meyer-Olkin measure of sampling adequacy is used to determine whether 

the partial correlations are too high to meet the assumptions of the model. It is an index 

which compares the magnitudes of the correlation coefficients to the magnitudes of the 

partial correlation coefficients (Norusis, 1985, p. 129). 

The importance of this test is that a small partial correlation coefficient would suggest 

a relatively unique relationship between two variables, with other variables in the matrix 

being relatively unrelated. This would be an undesirable situation for using factor 
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analysis. The KMO measure can have a maximum value of 1 and Kaiser suggests that a 

value of higher than 0.60 is acceptable (Kaiser, 1974, p. 34). The index obtained for this 

correlation matrix is 0.771 which is well above the critical level and indicates that the 

data are suitable for factor analysis. 

Another method which tests whether a correlation matrix is valid for a factor analysis 

is the Bartlett Test of Sphericity. This tests the hypothesis that the correlation matrix is 

an identity matrix. In other words, values of 1.00 are displayed along the diagonal and 

0.00 on the off diagonal (Norusis, 1985, p. 128). The test results (1402.47, significance 

=0.001) indicates that the matrix is not an identity matrix. Again it appears that factor 

analysis is a valid statistical tool for this correlation matrix. 

4.3.4. The Unrotated Factor Matrix 

The preliminary factor extraction, using the SPSSx Statistical Package, resulted in 

three factors accounting for 71.1 percent of the variation in the original twenty-four 

variables (Table 4.3). The criterion used for determining the number of factors to be 

retained was the standard practice of selecting those factors with eigenvalues of greater 

than one. The sum of the squared factor loadings of each variable on a factor is its 

eigenvalue (Johnston, 1980, p. 138). 

It is difficult to identify groups of highly intercorrelated variables from the unrotated 

factor matrix. This is due to the fact that the first factor extracted is in an average 

position closest to all the variables. Therefore, the unrotated factor matrix usually has 

the majority of the variables loading on it, while the other factors have very few loading 

on them. Examination of the unrotated factor matrix for this data set shows that this is, 

in fact, the case. 

Nineteen of the twenty-four variables have their highest loading on Factor 1. The 

importance of this factor is also shown by the percent of the variance it explains. Factor 

1 is responsible for 48.6 percentage points of the 71.1 percent explained by all three of 

the factors. Since the goals of this study are to identify' groups of highly interrelated 

variables in the data set, it is necessary to rotate the factors. 
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TABLE 4.3
THE UNROTATEI1 FACTOR MATRIX

VARIABLE FACTOR 1 FACTOR 2 FACTOR 3 

AVERED -.99159 .03094 .03904 
GINIED .98522 .09565 -.08944 
AVNATED -.96130 -.12985 .12460 
NOSCHOOL .89651 .35605 -.04317 
AVEINC -.80966 .47176 -.16273 
POSTED -.80030 .36963 -.14110 
NATLANG .79391 .31677 .21615 
CROWDING .79286 -.17746 .39830 
DEPRATE .78283 .15279 .29142 
PERCSA .74499 .12126 .49602 
INACCESS .71174 -.02267 .10972 
PARRATE -.70791 .45110 -.13387 
MOBILE -.70011 .50110 -.19827 
LOWINC .61869 -.52100 .25574 
FPI .60830 .19294 .10808 
FERTIL .55576 .45939 .38659 
HEALTH .54032 -.15285 .09608 
TERT -.53982 .26089 -.24367 
BUSINESS -.52594 .24386 -.26914 

FORINe .13522 -.77735 -.32866 
TRAP .45067 -.71949 -.17945 
HUNT .46943 -.67946 -.25369 
HOUSEREP .29545 -.52497 .03640 

PERCAPSA .55020 .02381 .68576 

PERCENT 
OF 
VARIANCE 48.6 15.3 7.2 
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4.3.5. The Rotated Factor Matrix 

Rotation of the factors facilitates the identification of groups of variables. This is 

accomplished by rotating the factors around the origin in an attempt to achieve simple 

structure. Simple structure is a state in which ail variables have a loading of either +1.00 

or -1.00 on a factor and 0.00 on all the others. Although this state is rarely achieved 

with 'real' data, rotating the factors to its approximation should identify groups of 

intercorrelated variables. 

Orthogonal rotation was used on this data set for it retains the constraint that the factors 

remain uncorrelated. Orthogonal factors, by their very definition, are independent of 

each other and are therefore useful in overcoming the multicollinearity problem present 

in the original data set. Several algorithms can be used to approximate simple structure. 

This analysis uses Varimax. 

The rotated factor matrix is shown in Table 4.4. In this table each variable has been 

assigned to the factor with which it has the highest loading. The factor loadings may be 

interpreted as the correlation between each variable. and the factor to which it is most 

closely related. Variables which have high loadings on the same factor are highly 

interrelated. The last column in Table 4.4 shows the communalities. The communality 

of a variable is the sum of its squared loadings. It is the proportion of the variance for 

each variable accounted for by all of the factors (Johnston, 1980, p. 142). The health and 

housing condition variables both have low communalities. Only 32 percent and 36 

percent respectively of the variation is being accounted for by all the factors. On the 

other hand, four of the education variables (GINIED, AVERED, AVNATED, and 

NOSCHOOL), as well as AVEINC, all have very high communalities. 

4.4. Discussion of the Derived Factors 

The factor analysis extracted three groups (factors) of highly interrelated variables. The 

variables comprising each of the factors provide useful insights into the holistic nature 

of development. It is common practice to name each factor based on the underlying 

process which has resulted in the grouping together of variables into a single factor. 
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TABLE 4.4 
THE ROTATED FACTOR MATRIX 

VARIABLE FACTOR 1 FACTOR 2 FACTOR 3 COMMUNALITY 

NOSCHOOL .94551 .93236 
AVNATED -.91802 .95648 
GINIED .91559 .98781 
AVERED -.85308 .98572 
NATLANG .78167 .77736 
DEPRATE .68177 .72109 
FERTIL .60186 .66936 
FPI .58930 .41893 
INACCESS .58164 .51913 
HEALTH .37780 .32454 

TRAP .86104 .75297 
HUNT .84775 .74639 
FURINC .81213 .73057 
AVEINC -.72088 .90459 
MOBILE -.69492 .78056 
LOWINC .66782 .71962 
PARRATE -.66632 .72254 
POSTED -.63040 .79701 
HOUSEREP .58157 .36421 

PERCAPSA .81011 .773,56 
PERCSA .67673 .81575 
CROWDING .62078 .81876 
BUSINESS -.42652 .40852 
TERT -.40750 .41884 

PERCENT 
OF 
VARIANCE 30.4 24.7 15.9 
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The labelling of factors is basically a subjective task which may mislead the reader. 

Names have, in fact, been provided for the three factors but it is highly recommended 

that the reader refer to Table 4.4 when these factors are discussed further in the text so as 

to be aware of the specific variables comprising each factor. 

4.4.1. Factor 1 

Factor 1 has ten variables loading most strongly on it. It is comprised of four education 

variables, three demographic variables, the two measures of accessibility, and the health 

variable. This factor has been named the 'education/demographic factor'. Although the 

name given to this factor does not take into account either the accessibility or health 

variables, it is so named because the education and demographic variables, respectively, 

load most heavily on the factor. 

Variables which load positively on Factor 1 include the percentage of the adult 

population with no formal education (0.94), the education Gini index (0.92), the 

percentage of households where a native language is spoken (0.78), the dependency rate 

(0.68), the fertility rate (0.60), the food price index (0.59), the inaccessibility index 

(0.58), and the percentage with poor health (0.38). The variables which load negatively 

on the fITst factor are the average education level of natives (-0.92) and the average 

education of the total population (-0.85). 

4.4.2. Factor 2 

Factor 2 has been named the 'participation/mobility factor'. The nine variables loading 

on this factor seem to be measuring the degree to which a community participates in 

either the traditional or modem sector of the economy. Variables which load positively 

on this factor are the percentage who trap (0.86), the percentage with a general hunting 

licence (0.85), per capita fur income (0.81), the percentage of families with under 

$10,000 annual income (0.67), and the percentage of homes needing repair (0.58). 

Higher values for each of these variables would be expected in more traditional 

communities than in more modem centers. Four variables load negatively on Factor 2, 

they are: average income (-0.72), the percentage of in-migrants (-0.69), the participation 

rate (-0.67), and the percentage of the adult population with post secondary education 
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(-0.63). Higher values for these variables are more common in the modem sector of the 

economy as opposed to the traditional lifestyle. 

4.4.3. Factor 3 

Five variables have their highest loading on Factor 3, wh~ch has been named the 

'economic self-sufficiency factor'. The two variables measuring the communities' 

dependence on transfer payments both load positively. The per capita social assistance 

payment has a loading of 0.81 while the percentage of the population receiving social 

assistance has a value of 0.68 on the factor. The other variable loading positively is the 

average numbe~ of residents per household (0.62). The only variables loading negatively 

on this factor are the number of businesses per capita (-0.43), and the percentage 

employed in tertiary occupations (-0.41). 

4.5. Factor Score Analysis 

Upon the completion of the factor analysis, factor scores were computed. Factor 

scores are composite standardized variables with means of zero and unit variance. These 

composite variables replace the original socio-economic variables. The scores are 

calculated from the original variables and their respective factor loadings derived from 

the rotated factor analysis. The larger the value which an observation has on the 

variables which have high·loadings on a component, the larger the factor score. 

When calculating factor scores it is important to examine the signs of the factor loading 

for each variable on each factor to ensure consistency when comparing and/or 

combining the factors. For this analysis, interpretation of factor scores would be 

facilitated if positive scores were indicative of the better developmental conditions. As 

can be seen in Table 4.4 (above), the factor loadings for Factor 1 have average education 

and average native education loading negatively on the factor, and both of these 

variables would be considered positive developmental characteristics. This same factor 

has variables such as the fertility ratio and inaccessibility, which are representative of 

poor development, loading positively. 

Examination of Factors 2 and 3 also shows that the factor loadings are negative for 
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variables measuring better developmental conditions, and positive for variables 

associated with poor developmental conditions. 

Although the signs of the factor loadings are consistent for each of the factors, it is 

necessary to reverse the signs in order to ease the interpretation of the factor scores. By 

reversing the sign of the factor loadings, and thus the sign of the factor scores, positive 

factor scores come to represent better socio-economic conditions and negative scores 

indicate relatively poorer development levels. 

Due to the fact that factor analysis weights the variables on each factor by multiplying 

the factor loading of each variable by the standardized value of the variable, the result is 

that each variable contributes differently to the overall factor score. 

By orthogonally rotating the factors in this analysis, they are statistically independent 

of one another. This fact allows one to justifiably sum the factor scores for each 

community into a single measure of overall development level. 

The factor scores derived from this analysis can now be used to create socio-economic 

profiles (Table 4.5) which can then be used to assess general well-being within each 

community. 

4.6. Spatial Patterning 

4.6.1. Factor 1 

A very clear spatial distribution can be seen for this factor, which has been labelled the 

'education/demographic factor'. Figure 4.1 shows that the eastern region of the 

Northwest Territories exhibits very poor development levels for this factor. The majority 

of communities in the west received above average factor scores. Those western 

communities which scored below average are generally small, relatively isolated, native 

communities. It is interesting to note that none of the communities in the west received a 

score below -1.0 on this factor. 

The relationship among the variables loading on Factor 1 becomes more obvious when 

examining the factor scores and their geographic distribution. It seems clear that a 
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TABLE 4.5 
FACTOR SCORES AND OVERALL DEVELOPMENT LEVELS BY COMMUNITY 

FACTOR 1 FACTOR 2 FACTOR 3 
EDUCATION/ PARTICIPATION/ SELF- DEVELOPMENT 

COMMUNITY DEMOGRAPHIC MOBILITY SUFFICIENCY LEVEL 

ARCTIC BAY -1.42212 0.27446 0.49161 -0.65 
BROUGHTON ISLAND -1.60608 -0.46394 1.19765 -0.87 
CAPE DORSET -0.77016 0.23893 -0.37564 -0.91 
CLYDE RIVER -1.46976 0.01408 -0.03301 -1.49 
FROBISHER BAY -0.75301 1.46732 1.27849 1.99 
HALL BEACH -1.07359 0.27911 -0.80959 -1.60 
IGLOOLIK -0.70723 0.41827 -0.96250 -1.25 
LAKE HARBOUR -1.41899 -0.00867 0.63835 -0.79 
PANGNIRTUNG -1.53844 -0.13869 0.78943 -0.89 
POND INLET -0.79182 0.60310 -0.33467 -0.52 
RESOLUTE 0.22974 0.10877 0.01963 0.36 
SANIKILUAQ -0.79309 0.24182 -1.55351 -2.10 
BAKER LAKE -0.43998 0.64895 -0.70936 -0.50 
CHESTERFIELD -0.14140 0.71396 -0.53457 0.04 
CORAL HARBOUR -0.25730 0.11674 -1.22325 -1.36 
ESKIMO POINT -0.65505 0.43258 -0.57809 -0.80 
RANKIN INLET -0.22883 1.54107 0.02851 1.34 
REPULSE BAY -0.19892 -0.10535 -1.29073 -1.59 
WHALE COVE -0.01143 0.65811 -0.75193 -0.10 
CAMBRIDGE BAY 0.26433 0.52428 0.63443 1.42 
COPPERMINE 0.12911 -0.49781 0.25202 -0.12 
GJOA HAVEN -1.26577 0.26892 -0.52287 -1.52 
HOLMAN ISLAND -0.15404 -1.54798 1.28520 -0.42 
PELLY BAY -1.54943 0.23273 0.19552 -1.12 
SPENCE BAY -0.95802 -0.12933 -0.42305 -1.51 
AKLAVIK 0.99712 -1.16593 0.33381 0.16 
FORT FRANKLIN 0.95562 -0.47076 -1.16141 -0.68 
FORT GOOD HOPE 1.26807 -0.73480 -1.49234 -0.96 
FORT MCPHERSON 1.62680 -1.08285 -0.35572 0.19 
FORT NORMAN -0.21555 -0.61525 1.07520 0.24 
lNUVIK 1.01289 1.27474 1.00419 3.29 
NORMAN WELLS 1.18268 2.10257 1.10658 4.39 
PAULATUK 0.84696 -1.39209 -0.16168 -0.71 
SACHS HARBOUR 1.24445 -0.91386 -0.00153 0.33 
TUKTOYAKTUK 0.88336 -0.11586 -0.43030 0.34 
FORT LIARD -0.82477 -1.11577 1.40696 -0.53 
FORT PROVIDENCE 1.29064 -1.17133 0.11126 0.23 
FORT RESOLUTION -0.11958 -0.91234 1.21332 0.18 
FORT SIMPSON 1.53728 0.18350 0.42225 2.14 
FORT SMITH 1.45795 1.01601 0.09293 2.57 
HAY RIVER 1.34923 1.15359 0.81306 3.32 
LAC LA MARTRE -0.36315 -0.73832 -2.31594 -3.42 
PINE POINT 1.20392 1.41417 1.00326 3.62 
RAE-EDZO 0.84511 -0.27435 -1.50202 -0.93 
SNOWDRIFT 0.21799 -0.96342 -1.00497 -1.75 
WRIGLEY -0.04747 -3.06207 1.61454 -1.19 
YELLOWKNIFE 1.23172 1.69299 1.42046 4.14 
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community's accessibility is directly related to education levels and demographic 

aspects of the. population such as birth rates and the ability to speak the English 

language. The relative inaccessibility of communities in the eastern Arctic appears to be 

related to the lower education levels and less ~modern' attitudes towards fertility rates. 

Isolation from the southern culture has also allowed this region to retain its native 

languages to a greater extent than the west. 

4.6.2. Factor 2 

Factor 2, the 'participation/mobility factor', displays the most surprising distribution of 

the three factors (Figure 4.2). As would be expected, the administrative, transportation, 

and resource communities are those which scored most highly on the factor, however it 

is interesting that the smaller centers in the western region generally received lower 

scores than their counterparts in the east. 

After a close examination of the original variables and the factor loadings, the 

explanation for this spatial distribution became apparent. The three variables loading 

most strongly on the factor are those measuring the hunting/trapping economy in each 

community. Due to environmental variations which make the western Arctic more 

profitable for hunters and trappers, these communities have a higher proportion of their 

populations involved in these traditional pursuits. The high loadings of the variables 

TRAP, HUNT and FURINC has resulted in a larger variation in factor scores between 

the two groups of communities than was originally expected. 

4.6.3. Factor 3 

Figure 4.3 shows the spatial distribution of the 'economic self-sufficiency factor'. All 

of the regional administrative centers score high on the factor as do many of the large 

transportation centers and resource towns. These communities have relatively mature 

economies with very few people receiving social assistance and a large proportion of the 

population employed in tertiary and quaternary business sectors. 

Those communities scoring below average on Factor 3 are generally small and isolated 

native villages where economic opportunities, especially in the high-paying occupations, 
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are limited. A few exceptions to this rule exist in the Fort Smith Region where Fort 

Norman, Wrigley, Fort Liard and Fort Resolution all received high economic scores. 

Fort Resolution's score can be explained by its close proximity to the large tungsten 

mine at Pine Point which offered this commu~ity a number of economic opportunities 

during the time period of this analysis. The explanation for the high scoresreceived by 

the other communities may be attributed to the construction of the Norman Wells 

Pipeline which employed a number of people from these centers during its construction 

phase. 

4.6.4. Overall Development Score 

By summing the factor scores for each community a composite index of development 

has been created. Figure 4.4 shows the spatial distribution of these development scores. 

As was expected, administrative centers, resource towns and transportation centers 

received high overall development scores, while the more isolated, primarily native, 

communities scored relatively low in comparison. 

Geographically, the distribution exhibits a west-east trend with generally higher 

development conditions existing in the west. A slight north-south trend can also be seen 

in Figure 4.4 with the southern communities having higher scores than the north, 

especially in the Fort Smith Region. 

The overall development scores obtained for the study communities appear to be 

realistic estimations of development conditions in these centers. From what is known of 

these communities from personal experiences in the Fort Smith Region, and second

hand knowledge of the other areas, the scores arrived at through the factor analysis show 

no signs of irregularities. I am therefore quite confident that the original variables, data 

sources and derived factors have provided a satisfactory measure of local socio

economic development levels. 
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4.7. Development Level and Income Inequality 

To test the hypothesis that the development level of the study communities is inversely 

related to the income Gini index, a Pearson correlation coefficient was calculated to 

detennine the relationship between the derived composite development scores for the 

communities and their income Gini scores. 

The correlation between development level and the Gini index was found to be very 

high (-0.87). The strength of this relationship and its negative sign support the 

hypothesis and allows one to conclude that communities with higher levels of socio

economic development in the Northwest Territories have more equal distributions of 

income (as measured by the Gini index), whereas communities which exhibit poor 

development conditions are more likely to have less equal income distributions. 

4.8. The Regression Analysis 

The derived factor scores can now be used in a multiple regression analysis in order to 

detennine the mathematical fonn of the relationship between income inequality and 

socio-economic conditions in the communities. A major characteristic of the factors is 

that they are orthogonal to each other,and therefore independent of one another. The use 

of the derived factors in a multiple regression analysis surmounts the collinearity 

problem faced in the original data set. 

Multiple regression is a statistical technique which allows one to ascertain the 

relationship between a dependent variable and a set of independent variables. For this 

analysis the dependent variable is the income Gini index calculated for each of the study 

communities. 

Pearson product-moment correlations of the independent factors with the Gini Index 

are shown in Table 4.6. These correlations reveal that Factor 1, the 

Education/Demographic Factor, has the highest correlation with the Gini Index (-0.56). 

It has a negative sign as predicted indicating that as education increases, birth rates 

decline, and accessibility improves, income inequality declines. It is significant at the 

0.001 level. The second highest correlation is with Factor 3 (-0.52). Once again it 
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displays the predicted negative sign, and is also highly significant (0.001). This 

correlation shows that the Gini Index decreases as dependency on transfer payments 

decreases, and tertiary occupations increase. Factor 2 exhibits the weakest correlation of 

the three factors, however it is still significant ~t the 0.001 level (-0.44). The correlation 

with Factor 2 indicates that the Gini Index is higher in communities where the wage 

economy is weak. 

TABLE 4.6
THE PEARSON PRODUCT-MOMENT CORRELATIONS

OF FACTORS WITH INCOME GINI INDEX

INCOME PREDICTED 
GINI INDEX SIGN 

FACTOR 1 -0.5595 
(EDUCATION/ N(47) NEGATIVE 

DEMOGRAPHIC) SIG = .000 

FACTOR 2 -0.4416 
(PARTICIPATION/ N(47) NEGATIVE 

MOBILITY) SIG = .000 

FACTOR 3 -0.5230 
(ECONOMIC N(47) NEGATIVE 
SELF-SUFFICIENCY) SIG = .000 

4.8.1. The Regression Equation 

For this regression analysis the Forward Selection Procedure was used. This procedure 

selects one variable at a time. The variables are entered into the equation on the basis of 

the their partial correlation with the dependent variable. The F value is fITSt calculated 

to test the hypothesis that the coefficient for the entered variable is zero. This F value is 

then compared to an established criterion. If the variable meets the inclusion criterion it 

is then entered into. the regression equation. This procedure continues until a variable 

fails to meet the inclusion criterion. The Forward Selection Procedure has been used to 

identify the most important variables in estimating or predicting the Gini Index. The 

results of the regression analysis are tabulated in Table 4.7, and the regression equation 

is written in Equation 4.1. 



74 

The equation describes the relationship between the Gini Index and the three factors. 

Factor 1, having the highest absolute correlation with the dependent variable, is entered 

fIrst. By itself, Factor 1 has a significance level of 0.001, and explains 31.3 percent of 

the variance. In step number 2 of the procedure Factor 3 is entered. It was also 

significant at the 0.001 level, and increased the R2 by 26.3 percentage points. On the 

final step Factor 2 also meets the inclusion criterion and is entered into the equation. The 

level of significance does not change for this factor, and it adds another 18.4 percentage 

points to the total variance explained. The three factors together account for 76.0 percent 

of the variance in the Gini Index. 

TABLE 4.7
THE REGRESSION RESULTS

VARIABLE COEFFICIENT BETA T VALUE SIG. T 

FACTOR 1 -0.03475 -0.54526 -7.296 0.0000 
(EDUCATION/ 
DEMOGRAPHIC) 

FACTOR 3 -0.03337 -0.50751 -6.790 0.0000 
(ECONOMIC 
SELF-SUFFICIENCY) 

FACTOR 2 -0.02763 -0.42897 -5.740 0.0000 
(PARTICIPATION/ 

MOBILITY) 

INTERCEPT 0.50849 

R2 = 76.0 

GINI SCORE = 0.50849 - 0.035(FS1) - 0.033(FS2) 
- 0.028(FS3) (4.1) 

where: 

FS = Factor Score. 
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4.8.2. Discussion 

The results of the regression analysis are completely compatible with the hypothesis 

that development levels are inversely correlated with income inequality. The analysis 

was an attempt to determine whether certain dimensions (factors) of development were 

more strongly correlated with the Gini index than others. The three factors vary slightly 

in terms of their correlation with the Gini ratio, and their respective explanatory power 

in the regression equation, however the significance levels of the factors suggest that 

they are all important variables in explaining spatial variations. This is not a surprising 

result when one considers the original data analysis which found that the majority of the 

variables exhibited strong correlations with the Gini index. 

Factor 1,which was named the 'education/demographic factor', displayed the highest 

correlation with the Gini index and accounted for the most variance in the regression 

equation. 

Education has been found by other researchers to be an important factor in explaining 

variation in income inequality. Adelman and Morris (1973) and Ahluwalia (1974) both 

concluded that education levels of a population were significantly related to the degree 

of inequality. The variable measuring inequality of educational attainment in a 

community also loaded on this factor. Chiswick (1971), Psacharopoulos (1978), and 

Winegarden (1979) reported that the greater the inequalities of educational attainments 

of a population, the greater the income inequal~ty in a society. 

Since there is a strong positive relationship between income and education levels, it 

should not be surprising to discover that communities with an unequal distribution of 

education have an unequal distribution of income as well. 

The relationship between income inequality and demographic variables, such as the 

fertility ratio and dependency ratio, is much less clear than for the education variables. 

However, Ahluwalia (1976), who also found a positive relationship between population 

growth and income inequality, suggests two possibilities: 

Perhaps the most important link between population growth and income inequality is 
provided by the fact that different income groups grow at different rates, with the 
lower income groups typically experiencing a faster natural rate of increase in 
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population.... A second link between population growth and inequality is suggested by 
the fact that higher growth rates of population imply greater pressure of labour supply 
on other productive factors with a consequent deterioration in the share of labour in 
total output. [Ahluwalia, 1976, pp. 326- 327]. 

Psacharopoulos and Woodhall (1985, p. 267) have noted that education may interact 

with fertility, mortality, health, and other aspects of development that affect income 

distribution. Improvements in education can help alleviate poverty by increasing 

incomes, improving health and nutrition, and reducing family size. In turn, healthy 

children learn more effectively than sick children, well-nourished children learn more 

effectively than hungry children, and educated parents are more likely to have healthy 

and well-nourished children (psacharopoulos and Woodhall, 1985, p. 287 - 288). These 

observations confmn the interrelationship between the education and demographic 

variables found in Factor 1. 

Factor 3 accounts for the second highest amount of variance in the regression equation 

and has been labelled the 'economic self-sufficiency factor' It can be thought of as 

measuring a community's level of development along an economic continuum from a 

situation where a large proportion of the population relies on social assistance income to 

the other end of the dichotomy where the economy is 'mature'; there are a number of 

local businesses and a large number of persons employed in tertiary/service occupations. 

The relationship of Factor 3 with the Gini index is relatively straight-forward. If a 

large number of people in a community are receiving social assistance and a 

significantly smaller number are employed in relatively high-paying tertiary 

occupations, a high degree of income inequality will exist. However, if these proportions 

become reversed and the tertiary sector increases in size, income inequality will show a 

marked decline. 

The participation/mobility factor (Factor 2) had the lowest correlation with the Oini 

ratio, however it proved to be significant in the regression equation. The interesting 

aspect of Factor 2 is that the three variables loading most strongly on it (TRAP, HUNT 

and PURINe) displayed some of the lowest correlations with the Gini index in the 

original data analysis. Their high loadings on Factor 2 indicate that their relationship 

with income inequality may be more important than their individual correlations would 
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suggest due to the correlation they have with the factor. A community's factor score is 

more strongly influenced by changes in variables which load strongly on a factor as 

opposed to those which load relatively lower. For example, an increase in the proportion 

of a community's population involved in trapping would decrease the community's 

factor score by·a greater magnitude than would an equal decrease in the participation 

rate due to the higher loading of TRAP (.861) as compared to that of PARRATE (-.666) 

on Factor 2. 

The interrelationship between the hunting/trapping variables and the low income 

variable suggests that persons involved in traditional activities are also among those 

receiving low incomes. A proposition could therefore be put forward which suggests that 

if a community's extent of participation in traditional pursuits were decreased, income 

inequality would also be decreased. 

Other variables loading on Factor 2 reflect the positive correlation among average 

income, participation in the labour market, mobility, and post-secondary education. 

These variables are in contrast to the variables measuring traditional pursuits. They are 

more representative of what has been called the 'modem sector' or the 'primary labour 

market'. 

The set of variables loading on Factor 2 suggest that high levels of education and a 

willingness to relocate enable individuals to compete for high-paying jobs in the labour 

force, whereas those who choose to pursue a primarily subsistence lifestyle must also 

endure living in relative poverty. 



Chapter 5

SUMMARY AND CONCLUSIONS

5.1. Restatement of Objectives 

The purpose of this thesis was to test the hypothesis that income inequality is inversely 

related to development levels at the community level. Development levels were 

measured by factor analyzing twenty-four development indicators. 

5.2. Summary of Results 

The results of the analysis indicate that the more highly developed communities in the 

Northwest Territories exhibit a relatively more equal distribution of income in 

comparison to the centres which received low socio-economic development scores. This 

result supports the findings of other cross-sectional studies of developing and developed 

countries. 

5.2.1. Pearson Correlations of Original Variables and the Gini Index 

The correlation analysis. measured the degree of correspondence between the income 

Gini index and the twenty-four development indicators. In general it was found that the 

economic variables and the education variables displayed the highest correlations with 

income inequality. Average income (AVEINC) had the highest absolute correlation 

(-0.85). The inverse relationship means that communities with higher average incomes 

have lower Gini scores (less income inequality). The average education levels of each 

community (AVERED) had the second highest correlation (-0.79) with the Gini index. 

The other four education variables also had highly significant correlations, and each 

displayed the predicted' sign. The relationships show that communities with higher levels 

of educational attainment among their populations have more equal distributions of 

78
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income. As well, communities with relatively equal dispersions of education among 

individuals also have equal dispersions of income. 

All other variables showed the expected relationships with the Gini index. For 

example, the fertility rate (FERTll..) and the inaccessibility score (INACCESS) are both 

positively related to the Gini ratio showing that relatively isolated communities and/or 

those with high birth rates (poor development conditions) have higher degrees of income 

inequality. 

All twenty-four variables in the analysis with the exception of FURINC, the per capita 

fur income of a community, showed statistically significant relationships with the Gini 

index at the 0.05 signifi~ance level. 

5.2.2. Spatial Patterning of the Factor Scores 

The factor analysis extracted three groups of interrelated variables (factors) from the 

original twenty-four development indicators and factor scores were then calculated. The 

factor scores were then mapped in order to examine their spatial pattern. 

Factor 1 displayed a very clear spatial distribution. Development conditions for this 

factor, which included education, demographic and accessibility variables, are markedly 

higher in the western region of the Northwest Territories in comparison to the Eastern 

Arctic. 

As was expected, administrative, transportation, and resource centres scored highly on 

Factor 2, the participation/mobility factor, however it was surprising to fmd that, of the 

smaller communities, those in the east scored generally higher than· those in the west. As 

was discussed earlier, this is primarily the result of the variables TRAP, HUNT, and 

FURINC loading most heavily on the factor. 

Factor 3, which was named the 'economic self-sufficiency factor', scored most highly 

in the administrative, transportation, and resource towns as well. Those communities 

which display low development scores on this factor are generally small, isolated native 

villages. A small number of anomalies were found to exist in the Fort Smith Region 

where four small native communities scored suprisingly well on this factor. These scores 
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were accounted for by the communities' proximity to larger centres and resource towns, 

and also to the economic impact which the construction of the Norman Wells Pipeline 

had on these communities. 

5.2.3. Relationship Between Development Level and Income Inequality 

Due to the orthogonal rotation of the factors, statistical independence was maintained 

which therefore justified their summation to produce a composite development index. 

The derived development scores ranged from a low of -3.42 for the isolated Indian 

village of Lac La Martre, to a high score of 4.39 received by the resource town of 

Norman Wells. The spatial pattern of the overall development scores showed both a 

north-south and an east-west trend, with the highest levels of development being found 

in the south-west region. 

Using the overall development scores obtained for the study communities, the 

hypothesis that income inequality is inversely related to the level of development was 

tested. The computation of a Pearson Correlation Coefficient showed that the correlation 

between the income Gini index and development level was -0.87. The strength of this 

relationship and the predicted negative sign allowed for the acceptance of the 

hypothesis. 

5.2.4. Pearson Correlation Analysis of the Factors 

A correlation analysis of the derived factors and the Gini index found that all three of 

the composite variables were significantly related to income inequality. The three 

correlation coefficients displayed the predicted negative signs indicating that as 

development conditions improved income inequality decreased. 

Factor 1 (education/demographic) showed the strongest relationship with the Gini ratio 

(-0.56), Factor 3 (economic self-sufficiency) displayed the second highest correlation 

(-0.52), and Factor 2 (participation/mobility) had the lowest level of correspondence 

(-0.44) but was still statistically significant. 
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5.2.5. The Regression Analysis 

Having overcome the collinearity problem faced in the original data set of twenty-four 

variables, the derived factors were used as statistically independent variables in a 

regression analysis. 

Based on their correlations with the Oini index, the factors were· entered into the 

regression equation one at a time. Once again all three factors were found to be 

statistically significant at the 0.05 level. With the three factors in the regression equation 

76 percent of the spatial variance in the Oini index was accounted for. 

5.3. Conclusions 

A strong relationship exists between local development levels and income inequality 

among communities in· the Northwest Territories. This analysis has shown that the more 

highly developed centers tend to exhibit more equal distributions of income than do the 

relatively poorly developed towns and villages. These results are entirely consistent with 

the conventional wisdom of Kuznets and Williamson who hypothesized a trend towards 

income convergence in the long-run. The literature review in this thesis has pointed out a 

number of studies which have also supported the Kuznets hypothesis, however this is the 

only analysis, to my knowledge, which has examined the relationship between 

development and income distribution at the local/community level. 

A primary purpose of this thesis was to identify components of development most 

highly correlated with income inequality. Of the three factors derived through the factor 

analytical technique, they were all found to be statistically significant. The task at hand 

then becomes one of carefully analyzing the factors and determining which, if any, can 

be most easily influenced by government policy. 

The first problem faced by policy-makers in the Northwest Territories is how to 

generate sustained economic growth in a peripheral area, while the second one is how to 

link such growth to the social and economic welfare of society as a whole, particularly 

those of native ancestry. The results of this analysis suggest one, and possibly two, 

policy measures. 
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A key factor is education, particularly education of the native population. Across the 

North, education levels for native peoples are well below those for non-natives. This fact 

plus the concentration of native people into certain communities .plays a dominant role 

in the spatial pattern of income inequality in the Northwest Territories. The policy 

implications of this fmding are twofold. First, since education is under the control of the 

Government of the Northwest Territories, the government can easily affect 

improvements in education. Second, since the lag in education is associated with native 

peoples, the target population is identified and corrective actions are therefore relatively 

simple to deliver. 

Improved access to education is synonymous with the modem sector enlargement 

growth model of dualistic development discussed in an earlier section. By increasing the 

education (human capital) of native peoples, their ability to compete for modem sector 

employment is increased. A more highly educated labour force in a community is also 

more likely to attract new businesses and industries. Fields (1980, p. 52) states that this 

type of dualistic growth will increase absolute incomes and (in the long-run) decrease 

relative income inequalities. 

The present problem with education in the Northwest Territories is one of accessibility. 

Only thirteen communities are presently offering high school courses in the NWT, and 

of these, only six allow for Grade 12 graduation. The consequence of this limited access 

to secondary education is that children (primarily native) from small, isolated 

communities must leave home at a very young age and fend for themselves in a 

predominantly white society in order to obtain a high school education. In many cases 

this is, understandably, an undesirable option for both the parents and the child. It is the 

people living in the large, administrative centers of the NWT who have easy access to 

'education, and these people are primarily non-native. According to Irwin (1988, p. 8): 

The individuals who benefit most from any education system are those that are able 
to take advantage of it. In the Northwest Territories these people are the sons and 
daughters of the non-native Canadians who went north to help the native people of the 
region. Many of these sons and daughters are returning to the Territories, after they 
complete their university education, to take the professional positions that their parents 
may have hoped to see filled by natives. This perpetuation of higher education in a 
small and racially distinct segment of the northern population will sow the seeds of 
what is technically termed 'structural racism'. 
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The practice of concentrating educational facilities in the larger centres must be 

reversed in order to make educational opportunities equally accessible for Natives and 

non-natives alike. Until this problem is addressed, there is little hope of native peoples 

increasing their income levels, and therefore the present income inequality in the less

developed communities is likely to persist. 

A second development strategy, derived from this analysis, which could help facilitate 

a goal of decreased income inequality, is suggested by Factor 2. This factor has 

demonstrated the relationship between the traditional economy in the North and income 

inequality. Two things are apparent. First, traditional pursuits are inversely related to 

average income, and secondly, communities with a relatively large proportion of their 

population involved in the hunting/trapping economy display high levels of income 

inequality. In this case the policy recommendation is that the hunting/trapping economy 

be subsidized in order to lessen the income gap between the traditional and modem 

sectors. Fields' model of traditional sector enrichment growth has demonstrated how this 

policy would decrease income inequalities. 

Many natives wish to pursue a hunting and trapping lifestyle, but the immediate 

problem they face is how to obtain a cash income which will provide the basic needs 

associated with the modem society (Bone, 1984, p. 60). Since many small communities 

do not have the economic capability to provide modem sector employment for all its 

residents, a possible solution may very well be a guaranteed annual income plan. In 

northern Quebec such a plan has been implemented under the James Bay and northern 

Quebec land claims agreement. This agreement provides for a guaranteed annual 

income to Cree hunters and trappers. A stipulation of this contract is that hunters and 

their families must spend part of the year on the land. About half of the Cree population 

has chosen the guaranteed annual income option since it was first offered (LaRusic, 

1983, p. 5). Why has such a program not been instituted in the NWT? The idea has been 

recently expressed by the Tungavik Federation of Nunavut (Inuit N.W.T. land claims), 

and also by a senior planner with the Government of the Northwest Territories (Irwin, 

1988, p. 12). Both of these proposals were rejected however. Irwin says that money is 

not the problem and suggests that politicians are afraid to admit the possibility that a 

wage economy can not solve all the social and economic problems of northerners. 
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It appears that the problems of income inequality and underdevelopment in small, 

isolated, native communities will persist unless a catalyst can be found to put these 

strategies into effect. Such a catalyst might be land claim settlements. The Cree of 

Northern Quebec received their guaranteed annual income program as part of a ·land 

claim settlement· with the Government of Quebec and native people in Alaska won the 

right to have a high school in any community· that requested one as part of their land 

claim agreement. 

It is hoped that this thesis has shed some light on the inter-relationship between socio

economic development and income distribution in the Northwest Territories. TIrrough a 

better knowledge of this inter-relationship and the factors affecting income distribution, 

we may proceed further towards the formulation of specific policy measures directed at 

stimulating both the process of economic development and social change in the 

communities of the Northwest Territories. 
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Appendix A

Original Data Set
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