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Of the minority population in the United States,  American 

Indians are relatively more impoverished than the others,   despite 

the fact that Indians are the only minority group to have a distinct 

natural resource base of their own.     The objectives of the study were 

to investigate some of the causes of reservation Indian poverty.    In 

this context,  factors influencing the level of labor force participation 

were explored,   as were the interrelationships between labor force 

participation,  poverty and natural resource endowments.    A statis- 

tical model was established containing three equations-- per capita 

income,   incidence of poverty,   and labor force participation. 

The main source of data for the study was obtained from the 

Census of Population,   Bureau of Indian Affiars,   and other past 

studies on Indians.     Two-stage least squares procedures were fol- 

lowed. 

The study shows that labor force participation,   general health 



condition and quality of natural resources all have significant impacts 

on the economic well-being of reservation Indians.     Results also show 

that education has a positive influence on labor force participation. 

However,   percent of workers working full time,   returns from reser- 

vation resources,   high rates of dependency,   and high numbers of rela- 

tives living in a household all have negative effects on labor force 

participation.     The study shows that reservation resources generate 

rents and other annual returns which have the effect of reducing labor 

force participation but which nevertheless also serve to reduce pov- 

erty. 

The relative impacts these variables have on the economic well- 

being of reservation Indians vary,  and some factors are more amen- 

able to change,   from a policy viewpoint,   than others.     Policies relat- 

ing to improving health and education levels may be easier to devise 

and have more immediate impacts than attempts to deal with family 

size and high dependency ratios. 
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AN ECONOMIC ANALYSIS OF FACTORS RELATED TO 
POVERTY ON SELECTED INDIAN RESERVATIONS 

I.     INTRODUCTION 

Statement of the Problem 

The American Indian population is  rural,   poor,   and essentially 

outside'of the mainstream of the larger society.     More than one-half 

of the Indian population is  rural.     Most of this  rural population either 

lives  on or near reservations.     One out of every two families from the 

reservations lives in poverty.     The problems of American Indians are 

not new.     They stem from many roots--historic, economic,   social, 

and cultural.     Recently there  has emerged a great deal of public con- 

cern for the impoverished and disadvantaged groups,   such  as the 

American Indians,   and this concern has been reflected in substantially 

increased Federal expenditures on Indian programs.     Total Federal 

expenditures on programs to assist the Indians is now in the neighbor- 

hood of $500 million per year  (21,  p.   viii). 

The purpose of this study is to analyze the factors underlying 

Indian poverty with special reference to the relatively more impover- 

ished reservation Indians.     Furthermore,   these reservations1 popula- 

tions  are geographically well-defined as compared to other Indians 

and minority groups. 

American Indians own significant amounts  of natural resources 



either through treaties with the United States government,   or through 

inheritance.     This study will attempt to determine the role of reserva- 

tions' natural resources in helping to improve the economic well-being 

of the Indians.     How do the Indians participate in the labor market? 

What factors are influencing their labor force participation?    What 

causes their high unemployment rates?    This study attempts to answer 

some of these questions.     First,   a statistical profile of the Indians and 

other minority groups is presented in order to more clearly establish 

the relatively disadvantaged position of the former. 

Indians and other Minorities in the United States 

The composition of the minority population in the United States 

as of 197 0 is as follows: 

Table  1.     Minority population,   197 0. 

Race Total Population Percentage 

Blacks 22, 549, 815 65, 98 
Persons of Spanish Origin 9, 072, 602 26. 54 
American Indians 763,594 2. 23 
Japanese 588, 324 1. 72 
Chinese 431, 583 1. 26 
Filipinos 336, 731 0. 99 
All others 435, 640 1. 28 

Total minority population 34, 178, 289 100. 00 

Source:    U.S.   Summary, Census of Population,  1970, PC(1) - Cl 

This group includes persons of Mexican,   Puerto Rican,   and 
Cuban origins. 



Though the Indians are the third largest minority group,   they repre- 

sent only 2. 23 percent of the total U„ S.   minority population.     Their 

population is only 3. 4 percent of that of the Blacks,   and 8. 4 percent 

of that of the Persons of Spanish Origin. 

One factor which sets Indians apart from other minorities is 

the geographical distribution.     A large percentage reside in the 

western region.     Table  2 presents the distribution of the minority 

population in the United States.     More than one half of the Indians, 

Japanese,   Chinese,   and Filipinos live in the west.     Persons of 

Spanish Origin are more evenly distributed.     One-half of the Black 

population is found in the south.     All the other minority groups except 

the Indians are predominantly urban residents.     Perhaps the most 

distinguishing feature of Indian population relates to urban versus 

rural.     Some 56 percent live in the rural areas,   with 49 percent 

classified as "rural non-farm," whereas only about 3 to 19 percent 

of the other minority groups live in the rural areas..    Table 3 gives 

the breakdown of the minority population by residence. 

Thus far we know that Indian population is small,   predominantly 

rural and lives west of the Mississippi River.     There is much varia- 

tion of cultural pattern among Indians,   a point reflected in the fact 

that there are currently over  100 tribes,   as enumerated by the 

Census of Population (26).     The main distinction of interest in this 

study,   however,   is the fact that Indians are the only minority group 



Table 2.    Distribution of the minority population,   1970. 

Race Northeastern % North Central % South % West % Total 

Blacks 4, 336, 913 19. 2 4,565,412 20. 2 11,957,055 53. 1 1, 690. 434 7.5 22,549,814 
Persons of Spanish Origin 1, 894, 880 20.9 1,048,261 11.6 2, 761, 707 30.4 3, 367, 754 37. 1 9,072,602 
American Indians 45,720 6.0 144, 254 18.9 194,406 25.4 379, 214 49.7 763, 594 
Japanese 39, 225 6.7 42, 670 7.3 28,504 4.8 478, 025 81. 2 588, 424 
Chinese 115,089 26.7 37,811 8.8 32, 462 7.5 246, 221 57.0 431,583 
Fi lipinos 

Total 

30, 321 9.0 27,283 8. 1 29, 250 8.7 249, 967 74.2 336,821 

6, 462, 148 19.1 5, 865, 691 17.4 15,003,384 44.5 6,411,615 19.0 33, 742, 838 

Source:    Census of Population,   1970. 
U.S.  Summary,  PC (1)-C1 

Table 3.    Minority population,  by residence. 

Race Percent population live in 

Urban Rural non- •farm Rural farm 

Blacks 81.3 16. 7 2.0 

Persons of Spanish Origin 87.2 11.3 1.5 

Indians 44.6 49.2 6.2 

Japanese 89. 1 8.6 2.3 

Chinese 96.6 3.2 0.2 

Fi lipinos 85.6 13.2 1.2 

All U. S. 73.5 21.3 5.2 

Source:    U.S.   Summary,   Census of Population,   1970,  PC(1) - Cl 



to have a distinct natural resource base of their own.     Table 4 pre- 

sents the total Indian reservation lands in the United States in 1950 

and 1966 by types and use. 

Table 4.    Land and land use in U. S.  Indian reservations,   1950 and 1966. 

Type 1950 (ac. )a % 1966 (ac. )b % 

Grazing 32,498, 127 57.64 33, 876, 000 61. 23 

Dry farm 2, 888, 787 5. 12 1, 890, 000 3.42 

Irrigated 441, 200 0.78 588, 000 1.06 

Forest 17,045, 198 30.23 14, 587, 000 26.36 

Waste 3,116,769 5.53 4, 079, 000 7.37 

Other 395. 052 0.70 310,000 0.56 

Total 56, 385, 133 100. 00 55, 330, 000 100. 00 

Source:    a) Dorner:    The economic position of the American Indians:   Their resources and 
potential for development,   Table 4,  p.   27. 

b) Hough:   Development of Indian resources,  Figure II-D,  p.  76. 

In 1965,   the gross value of agricultural products grown on 

Indian lands were as follows: 

Table 5.    Gross value of agricultural products grown on Indian lands,   1965. 

Indian-operated non-Indian operated 

Dry farm $53,486,000 $66,858,000 

Irrigated 12,323,000 42,412,000 

Total 65, 809, 000 109, 270, 000 

Source:   Hough:   Indian resources and their development,   Tables II-B and II-C, 
pp.  74-75. 
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Some of the Indian lands have valuable minerals,   oils and gas. 

Table 6 gives the incomes derived from these resources. 

Table 6.    Incomes from petroleum,  natural gas and other minerals on Indian lands. 

Oil and gas Other Total 

1960 $47, 705, 498 $2,661,034 $50, 366, 532 

1961 44, 407, 642 4, 407, 887 48,815,529 

1962 38,151,114 3, 196, 615 41,347,729 

1963 37, 408, 176 2, 747, 237 40, 155,413 

1964 66, 010, 485 2, 767, 000 68, 777, 485 

1965 29, 597, 982 2, 792, 645 32, 390, 627 

Total 263, 280, 897 18,572,418 281,853,315 

Source:   Hough,  Development of Indian resources,  Fig.  III-B,  p.   118. 

Sales from timber are the main source of incomes for some 

reservations.     In 1965,   922, 906 MBF of timber were cut from all 

Indian reservation lands,  with a total receipt of $13, 398, 940 (12,   p. 

144). 

As we can see from the preceding discussion,   most of the 

natural resources are either found in the Indian reservation or on 

other tribally owned lands.     Judging from the figures reported for 

educational achievement in Table 7,   it appears that Indians even have 

some advantages in terms of human development.     Since Indians have 

claims to certain lands,   some of them are richly endowed with min- 

erals,   oils and gas,   one would therefore expect that Indians would 



Table 7.    Socio economic characteristics of the Indians as compared to others,  by residence,   1970. 

URBAN 
Race 

% families 
headed by 
a woman 

Blacks 

PSO 

AI 

Japanese 

Chinese 

Filipinos 

All U. S. 

RURAL NON-FARM 

28.8 

16.2 

19.2 

10.4 

3.6 

9.2 

12.1 

Per capita Mean family Median 
income income school 

($) ($) years 

1971 7482 10.2 

2059 8338 9.3 

2108 8235 11.2 

3688 13776 12.5 

3118 12160 12.4 

2870 10875 12.4 

3365 11674 12. 2 

Women 
fertility 
rate 

2.570 

3.676 

3.821 

2. 264 

2.999 

3. 263 

3.027 

Average 
family 
size 

4. 03 

4. 23 

3. 83 

3. 66 

4. 01 

4. 19 

3. 02 

Incidence 
of 

poverty 

26.0 

20.0 

21.0 

6.0 

10.3 

11. 2 

9.0 

Blacks 

PSO 

AI 

Japanese 

Chinese 

Filipinos 

All U. S. 

21.3 1074 4956 7.6 5.140 4.74 49.3 

9.0 1585 7083 8.3 4.500 4.57 30. 2 

18.2 1147 5597 8.7 5.205 4.93 45. 1 

10.9 2864 11120 12. 1 . 2.520 3.60 10.3 

4.4 3237 13608 12.7 3. 199 4.00 10.4 

4. 1 3215 9244 8.0 3.537 4.50 13.4 

7.9 2530 9251 10.9 3.380 3.65 16.9 



Table 7.    (Continued) 

RURAL FARM % families Per capita M ean^fainily Median Women Average Incidence 

headed by income income school fertility family of 

a woman ($) ($) years rate size poverty 

Blacks 13.2 888 4256 7.0 5.939 4.96 52.4 

PSO 5.1 1710 7361 8.3 4.367 4.37 24.5 

AI 14.0 1104 5598 6.4 5.352 4.97 40.9 

Japanese 4.3 3042 12189 12. 2 3.045 3.94 8.9 

Chinese 4.5 3329 15915 12.1 n. a. 4.36 5.0 

Fi lipinos 5.9 2339 8655 6.0 3.716 4.52 16. 9 

All U. S. 5.2 2448 8795 9.9 3.614 3.64 15.8 

n. a.  not available 
Source:    Subjects  Report,  Negro Population,  Census of Population,   1970,  PC(2)- IB 

Subject Report,  Persons of Spanish Origin,   Census of Population,   1970,  PC(2) - IC 
Subject Report,   American Indians,   Census of Population,   1970,  PC(2) - IF 
Subject Report,  Japanese,   Chinese,  Filipinos,   Census of Population,   1970,  PC(2) - IG 
U.S.  Summary,   Census of Population,   1970,  PC(1) -  CL and PC(1) - Dl 

00 



9 
fare better than the other ethnic groups.     Yet we learn that they are 

only slightly  better off than the blacks in terms of per capita income. 

Generally,   Indians have a relatively lower per capita income,   higher 

infant mortality rate,   and overcrowding and sub-standard housing. 

Table 7 gives a rough idea of the socio-economic position of the 

Indians as compared to other minority groups. 

Relatively speaking,   urban Indians are comparable to the Blacks 

and Persons of Spanish Origin,   judging from a number of measures on 

economic well-being.      For the rural sector,   the Indians' are slightly 

better off than the Blacks but not as well off as Persons of Spanish 

Origin.    Differences in labor force and employment characteristics 

are more obvious,   as shown in Table 8.     The Indians have the highest 

unemployment rate,   lowest labor force participation rate,   and percent 

of workers working full time. 

Thus far the discussion is on Indians and other ethnic groups. 

We now turn to a discussion of the differences among the Indians 

themselves.     Sorkin observes that there is a widening income gap 

between reservation and non-reservation Indians.     In 1949 the median 

income of reservation Indians was 80 percent of those living else- 

where,  while in 1959 it was only 60 percent.     Sorkin attributes this 

widening gap to the out-migration of many relatively well-educated 

* These measures,   however,   do not reflect the complete socio- 
economic well-being of the minority groups.    But with this limited 
information,   one can at least say that the Indians are in a relatively 
disadvantaged position. 
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and highly skilled Indians to major centers during the  1950's  (19, p. 8). 

A recent study by Beale supports this out-migration pattern (3).     More 

than one-half of the Indian population reaching the age of 20 seems to 

2 
have left the rural areas. 

There are variations too,   in the economic conditions of reserva- 

tions.     For example,   the unemployment rate ranged from as  high as 

29 percent in the Standing Rock Reservation,   North Dakota,   to 6 

percent in Laguna Reservation,   New Mexico,   in 1969.    In 1969 the 

Indians in the Northern Cheyenne Reservation in Montana had a mean 

income of $3, 600 while Papago Reservation in Arizona had only $900. 

Table 9 presents a comparison between Indians by residence.     The 

figures show that there are substantial variations in the social and 

family characteristics among Indians,   as judged from measures such 

as percent of families  headed by women,   average family size,  women 

fertility rate and median school years completed.     Similarly,   the 

economic and labor force characteristics of reservation Indians are 

evidently very much different from the others.     The reservation 

Indians have the lowest per capita income,   labor force participation 

rate,   percent of workers working full time.     The unemployment rate 

on the other hand,   is as high as  17. 7 percent which is twice the rate 

in urban areas.     Most of the Indians'  natural resource endowments 

^In Oregon and Washington,   however,   only a sixth of the young 
adults have left. 



Table 9.    Socio-economic characteristics of Indians, by residence,   1970. 

Per capita Mean family Median school Fertility Average % Families Incidence 
income income years rate family size headed by woman of poverty 

Urban 2108 8235 11.2 3.831 3.94 19.2 21.0 

RNF 1147 5597 8.7 5.205 4. 93 18.2 45. 1 

RF 1104 5598 8.4 5.352 4.97 14.0 40.9 

Reservation 974 5188 8.7 5.600 5.54 21.0 51.9 

Labor force characteristics, by residence and sex 

Urban 65.8 9.4 54.5 

RNF 54.6 14.8 44. 2 

RF 56.8 8.2 45.0 

Reservation 48.0 17.7 40.6 

41.7 

29.3 

26.7 

26.8 

9.9 37.6 

10.7 33.0 

9.3 27.7 

20.6 37.8 

Source:   Calculations of the author based on averaging 24 reservations' figures reported in Subject Report,  American Indians,   Census of 
Population,   1970,  PC(a) - IF 

ro 
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are found in the reservations,   and yet reservation Indians are the 

poorest among all the Indians.     How would one explain this phenome- 

non?    The objective of this study is to determine what factors are 

influencing the levels of Indians' poverty,  with special reference to 

reservation Indians,   and especially to their resources use patterns. 

Specifically,   the objectives are: 

1. To identify  social  and   economic characteristics of selected 

Indian reservations. 

2. To investigate the relationships of these characteristics with 

poverty,   unemployment,   and labor force participation. 

Land Use Patterns of the Study Area 

This study covers 23 reservations which are given separate 

3 
listings in the  1970 Census of Population.       The location of these 

reservations is   shown  in Appendix A.     The total area of these reser- 

vations as of 1969 was 37, 380, 000 acres,   of which 29, 993, 000 acres 

(80. 2%) are tribally owned,   6, 846, 000 acres (16. 3%) individually 

owned,   and 541, 000 acres  (3. 5%) belonged to the government.    Eighty- 

six and six-tenths percent of the reservation lands are used by the 

Indians,   11. 7 percent operated by non-Indians and the rest are idled. 

Table  10 gives the use of lands by race. 

^Menominee Reservation was terminated prior to  1969.     Since 
then no data on land resources were available. 
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Table 10.    Use of reservation lands by race,   1969. 

Used by Indians Used by non-Indians   Idle Total 
Acres             % Acres          % Acres % Acres % 
('000) ('000) ('000) ('000) 

Tribal                       28,144 93.5 1,321            4.4 528 0.8 29,993 80.2 

Individual                  3,782 55.3 2,973 43.4 91 1.3             6,846 16.3 

Government                   451 83.4 89 16.5 1 0.1                  541 3.5 

32,377 86.6 4,383 11.7 620 1.7 37,380 100.0 

Source:    Compiled from Report 50-1,  Land use inventory and production record,   1969, 
BIA,  U. S.   Dept.  of the Interior. 

Forty-three and three-tenths percent of the individually owned 

lands are used by non-Indians,  while only 4. 4 percent of tribally 

owned lands are operated by non-Indians.     The plausible explanation 

is that individual land owners have the option of either to operate 

their own lands or to lease them out.     This land use pattern has some 

bearing on the source of income.    One can speculate that incomes 

from rentals are quite substantial in reservations where large per- 

centage of the lands are leased out.     Percentage of individually owned 

lands leased out ranged from zero to 85. 5.     The plausible explanation 

for these extremes is that only fertile lands are able to attract pros- 

pective non-Indians to the reservations. 

Ninety-eight thousand two hundred seventeen acres (0. 3 2%) of 

Indian operated lands are irrigated as compared to 159,059 (3, 93%) 

of non-Indian operated lands.     Crops grown on reservation land.s are 

given in Table  11. 



15 

Table 11.    Crops grown on reservation land,   1969. 

Indian-operated Non-Indian operated 
Dry Farm Irrigated Dry : Farm Irrigated 

acres % acres % acres % acres % 
Crops CQPP) ('000) ('000) ('000) 

Row crop 15.1 0.049 14.2 14.48 21.2 0.55 53.2 33.44 
Small grain 123.4 0.401 15.2 15.47 272. 1 7.01 26.9 16.91 
Forage and hay 68.6 0.22 42.5 43.31 91.3 2.35 73.0 45.88 
Horticultural and 

garden crop 8.7 0.03 5.9 6.05 0.2 -- 5. 1 3. 20 
Timberland 2760.4 8.94 -- -- -- -- — — 
Grazing 27905.4 90.36 20.3 20.69 3499. 6 90.09 0.9 0.57 

Total 30,881.4 100.0 98.1 100.0 3, 884. 4 100.0 159.1 100.0 

Source:   Compiled from Report 50-1,   Land use Inventory and Production Record,   1969, 
BLA,  U. S.   Department of ihe Interior. 

Non-Indians operate only 11. 7 percent of reservation lands, 

however,   gross value of agricultural products from non-Indian oper- 

ated areas was 62. 8 percent of that of the Indians. 

Organization of Thesis 

Chapter Two presents the concepts of poverty and labor force 

participation.    A statistical model is built based on this framework. 

Three equations will be studied:   the incidence of poverty,  per capita 

income^ and labor force participation rate.    Analytical procedures 

will be outlined in Chapter Three.     This chapter will also present the 

statistical estimation and results.     Conclusion will be presented in 

Chapter Four. 
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II.    ECONOMIC FRAMEWORK AND STATISTICAL MODEL 

As discussed in Chapter One,   Indian poverty may stem from a 

number of social,   historical,   economic,   and cultural factors.     This 

chapter discusses the concepts of poverty and labor force participa- 

tion.     An analytical model built on these concepts will then be used to 

study the causes of poverty,  with specific emphasis on determining 

the labor force participation of reservation Indians.    While economics 

provides the primary framework of analysis here,   other social and 

cultural factors will also be taken into consideration. 

What is Poverty? 

One way to define poverty is to say that it arises when the 

quantity of goods and services available to a person is less than some 

4 
particular quantity needed by him.       "Need" is very subjective; the 

actual quantity needed is influenced by the societal,   biological,   and 

regional background.     The needs of individuals from an affluent com- 

munity may differ from those who live from hand to mouth--the former 

is on a higher hierarchy of needs while the latter is at the lower.     Re- 

sources to satisfy two different communities may not only differ in 

quantity but also in kind.     However,   the emphasis is on the basic 

needs of individuals--needs for food,   shelter,   clothes,   etc. 

^Another approach states that a person is poor when he falls 
into some specified lower end of income distribution. 
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Expenditures on these needs can be aggregated into a simple term 

called income,  which is the criterion used by the Bureau of Census 

in defining poverty.    According to the 1970 Census guidelines,   a 

family of four (rural and urban) having an income of less than $3, 000 

per year is considered as living in poverty.    Most data available on 

income only include   the   monetary component.     However,   real income 

is made up of monetary and income in kind,   and one should not neglect 

5 
the importance of the latter.       Nevertheless,   the Census definition 

of poverty,   based on monetary income,  will be used in this study. 

Income can be derived either from salaries and wages gained 

by working for others,   through direct participation in activities such 

as farming,   or from returns to resource and capital ownership.     First 

a discussion on wage determination. 

Wage Determination 

A first principle of income determination is provided by mar- 

ginal productivity theory of wage determination. Marginal product, 

however, is derived from total product. Put in its simplest terms, 

total product can be expressed as a function of capital and labor: 

5 
According to Thurow,   by taking income in kind into considera- 

tion,   the incidence of poverty of U. S.   farm families is reduced from 
47. 6 to 41. 2 percent in 1966.     Thurow:    The Causes of Poverty, 
p.   43. 
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TPP = TPP(XL,XC) 

where TPP = Total Physical Product 

X    = Quantity of labor input 

X     = Fixed quantity of capital input. 

The marginal physical product (MPP) is obtained by taking the first 

partial derivative of this function with respect to labor: 

aTP 
rrr— = MPPV 
9XL X

L 

The value of an input is the value of the input's output.     For a 

competitive market,   a firm's value of marginal product (VMP) curve 

is derived by multiplying MPP by the value of the output.     If this input 

is labor,   then this VMP will be the demand curve for labor,   as shown 

in Figure 1.     The demand function is of this form 

W = p. MPPX 

where W is the money wage rate,   P is the price of the butput,   and 

MPPx-r   is the MPP of labor.    As can be seen from the diagram,   the 

demand curve is downward sloping to the right.     The labor supply 

curve is required in order to determine the equilibrium wage rate. 

Next,   a discussion on the supply of labor. 
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W = P-MPPX 

No.   of workers 

Figure 1.    Demand Curve for Labor 

The Supply of Labor 

Basically,   an individual has a utility function of the form 

U = U(Y>L) 

where Y is his money income and L is his hours of leisure.     He will 

maximize this utility function within the limitation set by his budget 

constraint,   Y = W(T-L),  where W is the money wage,   and T is total 

time available.     Thus,   his total wage income is determined by money 

wage and number of hours devoted to work,   (T-L).     The more he 

works,   the greater is his income,   and less is his leisure.     The trade- 

off between income and leisure is represented by the line Y   T in 

Figure 2 (a). 

OT represents total available time--moving from O towards T 

is hours of leisure and from T towards O represents hours of work. 



Total available time 

Figure 2(a).     Work^leisure choice. 
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Y    - Non-wage income 

o tv 
o 



21 

Money 
wage 
rate 

W. 

w2+ 

w. 

S   (Y  =C) 
Z     o 

SAY   =0) 1     o 

Number of hours worked 

Figure 2(b).    Effects of non-labor income on labor supply. 
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At a givenwage rate,   W  ,   if a person works TO hours,   his total 

money income is Y  O.     On the other hand,   if he does network,   his 

wage income then will be zero.     Thus,   at this wage rate he can choose 

any combination of income and leisure along the line Y   T which is  his 

budget constraint.     His preference for income and leisure is repre- 

sented by indifference curves such as U       U   ,   U       as shown in 

Figure 2(a).     Put simply,   the budget constraint shows what a person 

can afford at a certain wage rate and the indifference curve shows 

his preference for income and leisure.    At point M  ,   he is getting the 

maximum utility possible at the given wage rate.     This is the point 

where the budget constraint is tangent to the indifference curve,   U  . 

Let us assume that his money wage rate now increases to W .    Going 

through the same process,   his budget constraint will be Y   T.    With 

an increase in wage rate,   each hour of leisure costs more in terms 

of (wage) income foregone.     The new equilibrium will be at M  ,  where 

he works N    hours (N      > N  ).     In general we expect the worker to 

respond to higher wage rate by devoting more time to work.    Beyond 

a certain wage rate,   however,   the supply of labor may actually de- 

crease.    In Figure 2(a) the wage rate increases to W      causing an 

actual decrease in hours worked,   i. e.    N    <N  .     This produces a 

so-called backward-bending supply curve of labor,   as depicted in 

Figure 3. 
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Figure 3.     The  "Backward-bending" supply  curve of   labor. 

Non-wage income may also affect the supply of labor.     In Figure 

2(a),   Y     = 0 means that the individual's only source of income is from 

wages and salaries,   i. e. ,   if he does not work,   his income is zero. 

In the second case,   the individual receives a sum of non-wage income, 

called C.     This sum of non-wage income will shift the labor supply 

curve to the left,   implying that there is a reduction in labor force 

participation,   as shown in Figure  2(b).     Reservation Indians receive 

non-wage income in the form of per capita tribal payment or rents 

from leased out lands. 

The equilibrium wage rate is derived by the intersection of 

the labor demand and supply curves,   as shown in Figure 4.     W    is 

the equilibrium wage rate,   and N    is quantity of labor.     When product 

price is increased to P  ,   the labor demand curve will shift to the 

right,   as shown in the diagram.     Theory typically   holds that the 
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labor supply function is determined by the money wage rate,   and thus 

a reduction in real wage due to an increase in price will not shift the 

supply curve.     The result of a price increase then,   is a shift of the 

VMP curve,   and consequently a higher wage rate. 

W 

Ls= W = W(N) 

LD=W=P1.MPPXL 

L 
L    =W= P  ' MPPv 

D o A 

1 " 2 

Figure 4.     Determination of  equilibrium wage   rate. 

MPP is derived from TPP as discussed earlier.     TPP is de- 

rived by varying the quantity of labor while holding capital constant. 

Thus,   the curves  (TPP and MPP) will shift if we vary the quantity of 

capital or improve the quality of labor input.     Improvement in labor- 

er a more recent concept,   investment in human capital--can be car- 

ried out through various means such as education,   job training pro- 

grams,   providing better health services,   or relocation programs. 

Which one of these investments is selected depends on individual's 

evaluation of the alternative time streams of benefits and costs in- 

volved.     But any one of these investments or a combination of these 
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is expected.to increase the quality of human resources,   and thus the 

marginal productivity of labor.     Very crudely stated,   marginal pro- 

ductivity of labor can be increased either through investments in 

human capital,   or increase in the use of non-human (i. e.    physical) 

capital.    Other things equal,   an increase in MPP will lead to an in- 

crease in VMP,   resulting in a higher wage rate.    A worker with 

better education,   experience,   or   skill,   then expects to earn higher 

wages than those who are less qualified.     However,   discrimination 

in job market may exist,   thus resulting in wage differentials for 

persons who are equally qualified.     Beside wage disparities as just 

mentioned,   other consequences of discrimination are in the form of 

occupational and employment disparities.     The latter may further 

lead to a reduction in labor force participation.     Thus,   one needs 

to recognize the effect of discrimination on labor supply.     In the 

statistical analysis presented in Chapter 3,   however,  we were unable 

to test this due to a lack of relevant data. 

So far the discussion is based on an individual offering his labor 

services in return for wages.     Much of the same discussion can be 

applied to those directly engaged in productive activities such as 

farming, where they may receive returns to their management and 

entrepreneurial efforts and to resource ownership,   as well as com- 

pensation for the efforts of their own labor. 
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Agricultural Productivity 

The total agricultural product may be viewed as a function of 

two inputs,   human and non-human capitals.       Going through the same 

process as before,   improvements in the qualities of human or non- 

human capitals will tend to increase their marginal productivity. 

However,   the relative importance of these inputs may vary.    Schultz 

in his book "Transforming Traditional Agriculture" supports this 

proposition: 

that differences in land are least important,   differences 
in the quality of material capitals are of substantial impor- 
tance,   and differences in the capabilities of farm people are 
most important in explaining the differences in the amount 
and rate of increase in agricultural product .   .   .   (18,  p.   16). 

Differences in farm income may thus arise from two basic 

sources: 

1. Differences in quality and quantity of resources owned by 

different individuals. 

2. Differences in prices paid in different employment for 

comparable units of any given resources. 

The former are the more fundamental.     The latter arise from various 

types of interference with the price system in the performance of its 

functions as well as from any resource immobility which may exist. 

Non-human capital includes production capital,   natural re- 
source capital,   social overhead capital or infrastructure,   and inputs 
consumed in the production process. 
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In this study,   the focus is on the relationship between human and 

natural resources and levels of income.    Quality and quantity of 

these resources vary between reservations.     Thus variation in 

income is a function of human,   non-human,   and natural resources. 

The Literature on Reservation Poverty 

Generally the agricultural productivity of Indian lands is sub- 

stantially lower than those non-Indian operated lands.     The differences 

are partly explained by the variation in the quality of lands owned and 

partly by poor management and insufficient investments by Indians 

(6,  pp.   33-34).     For example,   the average returns over an eight year 

period from Indian-operated lands in White Swan Irrigation project 

in the State of Washington were only 40 percent of those non-Indian 

owned lands.     The non-Indian farmers on non-Indian lands have made 

greater  investment permitting them to raise higher value crops. 

Other causes of failure on Indian irrigation projects are the extreme 

small size of the farm units and lack of training in irrigated farming. 

Indian farmers have neither the required investments nor the man- 

agerial skills to compete with their non-Indian counterparts (6,   p. 3 7). 

Fitch observes that bias against Yakima Indian farmers in irrigation 

project administration must certainly have discouraged investments 

on their part (10, p.   400).    Eicher cites the chronic lack of capital 

to finance Indian private investment in the reservation or in human 
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development through higher education as the major constraint operat- 

ing in the Rosebud Reservation economy (7,  p.   117).     Lack of capital 

and know-how are also cited as the basic reasoning for the under- 

development of the Navajo Reservation (1,   p.   237). 

The low returns on Indian-operated land may also be due to 

different crops grown.     Generally Indians grow low value crops such 

as fodder hay as compared to those high value crops like vegetables 

and fruits.     Lack of suitable land,   insufficiait capitals and know-how 

have been frequently cited as the reasons behind this decision.     How- 

ever,   discrimination in product market may also have played a key 

role in the decline in Indian farming.     The Yakimas avoid growing 

those crops such as fruits and vegetables which require complex 

marketing arrangements and contracts and thus entail extensive deal- 

ing with non-Indian processors and brokers.     Instead,   they (Indians) 

choose to grow fodder hay which not only required little marketing 

arrangements,  but they can also use this crop as feed for their own 

cattle (10,  p.   397).    In this study,   of the total number of persons 

engaged in agriculture,   only ten percent selected cash crops as 

compared to 33 percent in livestock. 

Fitch believes that lack of human capital plays a relatively 

more constraining role on Indian economic development.     He says: 

.   .   .   the overall pattern of resource allocation on the 
Reservation indicates that human capital formation may 
have been more of a constraint to development than physical 



29 

capital formation.     Inadequate physical capital formation 
would explain Indians'  failure to produce modern goods on 
their own account,   but it would not contribute to their in- 
ability to gain employment with non-Indians in the modern 
sector.     Low human capital accumulation,   signifying low 
Indian productivity,  would explain some of the Yakimas' 
inability to gain outside employment,   especially in the pres- 
ence of minimum wage laws--in addition to making their own 
modern production activities less attractive than more tradi- 
tional pursuits .   .   .   (10,   p.   405). 

As discussed in Chapter One,  Indians generally have a lower 

labor force participation rate.     Lack of experience,   high unemploy- 

ment rate,   and poor health are factors which have been cited to ex- 

plain this low rate of participation (19,  p.   15).     However,   substantial 

non-labor incomes such as receipts from land leases,   tribal per 

capita payment,   royalties,   etc.   may have reduced the incentive to 

work.    In the Yakima Reservation area,   the labor force participation 

rates of Indians and Chicanos were 38 and 56 percent respectively, 

even though the Indians  have much higher levels of education and enjoy 

about the same average and median family income levels.    One plau- 

sible explanation is that the Indian participation pattern is a reflection 

of differing preferences.     However,   it is suspected that non-labor 

incomes too,   may have an influence on Indian work and time alloca- 

tion pattern (10,  pp.   295-96). 

A Statistical Model of Indian Labor Force 
Participation,   Income and Poverty 

From the discussion on wage determination,   the individual's 

wage income depends on his wage rate and the number of hours  he 
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worked.     For an aggregate economy,   however,   total wage income 

depends on the average wage rate,   average amount of time worked, 

and the number of individuals working.     The latter is reflected in 

labor force participation.     Wage rate is largely influenced by the 

quality and quantity of human and physical capitals,   and possibly dis- 

crimination in the labor market.    As we understand from the concept 

of wage determination,   any improvement in the quality of human 

capital will tend to increase the marginal productivity of labor.     Other 

things being equal this will lead to an increase in the VMP,   and con- 

sequently,   an increase in the wage rate.     The wage rate in turn will 

influence an individual's participation in the labor market.     However, 

other economic and cultural factors will also affect the level of par- 

ticipation.     Since income is a major determinant of poverty,  wage rate 

and participation will have an influence on poverty indirectly,   though. 

The inter-relationships of participation,   wage rate,   income,   and 

poverty are shown in Figure 5.     Thus,   theoretically,   income and pov- 

erty can be expressed as a function of participation,   wage rate,   human 

and physical capitals,   and discrimination.     Participation,   then,   is 

expressed as a function of human and physical capitals,   economic 

and cultural factors,   and discrimination. 
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Figure 5.    Interrelationships between participation,  wage rate, 
income,   and poverty. 

For purposes of statistical estimation,   exact measures of many 

items in the theoretical models were not possible to obtain.     Thus, 

proxies were used in place of these items.     The three dependent 

variables selected were labor force participation rate,   incidence 

of poverty,   and per capita income,   bearing in mind that the incidence 

of poverty and per capita income are both measuring somewhat the 

same phenomenon.    A family income of $3, 000 per   year is used as 

the cut-off point for defining poverty; the original income variable 

itself will then be more precise in reflecting economic well-being 

since it contains more information than the poverty variable.     In the 

next section the variables included in each equation will be discussed, 

and the justification for the inclusion of these variables in the models 
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will be presented. 

Explanations of Variables and 
Justification for their Inclusion 

Labor Force Participation (LFP).     The measure for partici- 

pation,   "labor force participation rate" was computed as follows: 

T FP = ^c''   0^ Persons in Labor Force 
Total Population,   16 years and over 

Data wejre obtained from the 1970 Census of Population.     This index, 

both as a dependent and independent variable,   attempts to measure 

the labor supply of each reservation.     Generally,   the economic 

well-being of a reservation depends on the size of its labor force, 

and thus it can be hypothesized that the LFP has a positive impact on 

per capita income and a negative influence' on the incidence of poverty. 

Unemployment Rate (U).    The unemployment rate attempts to 

measure a reservation's current economic conditions and opportuni- 

ties.     Generally,   a depressed economy will tend to have a relatively 

higher unemployment rate.    An individual's income depends on the 

number of hours he works.     However,   taking the reservation as an 

aggregate,   the total wage income of a reservation depends on the 

number of people who were employed,   i.e.   (1-U).     Thus,   the higher 

the unemployment rate,   the lower the wage income,   and the higher 

the incidence of poverty. 
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There are two hypotheses pertaining to the relationship between 

the unemployment rate and the labor supply.     The "additional worker" 

hypothesis states that as economic condition declines,   wives and 

children of those heads of households who are adversely affected, 

will enter into the labor market.     Under this hypothesis,   then,   unem- 

ployment rate is positively related with the labor force participation. 

The "discouraged worker" hypothesis views the situation differently. 

As the name suggests,  people will be discouraged from looking for 

employment when the unemployment rate is  high,   i. e.   labor force 

participation is low when unemployment rate is high.     The "discour- 

aged worker" concept seems to be more appropriate for the reserva- 

tion Indians.     Being less equipped with skills and lacking in self 

confidence,   the reservation Indians will be easily discouraged from 

looking for employment during such unfavorable economic conditions, 

i. e.   when unemployment rate is  high. 

Percent of Workers "Working Full Time (FT).     The percent of 

workers working full time serves as another measure of the eco- 

nomic condition of a reservation.     Data for this variable were obtained 

from the 1970 Census of Population.    A worker who worked between 

50-52 weeks in a year was considered to be working full time.     Thus, 

this variable excluded all part-time or seasonal workers.     This vari- 

able is expected to be positively related with per capita income and 

negatively with the incidence of poverty.     Labor force participation 
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is expected to be positively related with this variable,   reasoning 

along the lines of the discouraged worker hypothesis discussed above. 

Percent of Population between 25-44 years old (AGE).     From 

the discussion on wage determination,   it was inferred that labor is 

remunerated according to its value of marginal product.     However, 

physical abilities, which are closely correlated with age,   presumably 

have an influence in the determination of the marginal physical product 

of labor.     Thus,   it can be hypothesized that the wage level will in- 

crease up to a certain age level after which it will slowly decline 

(Houthakker,   H, S.  p.   25).    A person's prime age is said to be be- 

tween the ages 25-44,   (4,  p.  40).        One can then hypothesize that a 

person is most productive during this prime age period.     This vari- 

able,   obtained from the 1970 Census of Population,   is used to reflect 

one quality of human capital.     It is hypothesized that this variable is 

positively related with per capita income and negatively with the inci- 

dence of poverty. 

The percent of population falling within the range of ^5-44 years 

is also hypothesized to have a positive influence on labor force par- 

ticipation. 

Median School Years Completed (MSC).    One way to improve 

the quality of human capital is through education; or using a more 

recent concept,   education is considered as an investment in human 

capital.    One can assume that the amount of formal education a person 
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has is proportional to the number of school years completed; data 

for the latter were obtained from the 1970 Census of Population.    As 

discussed earlier,  an improvement in the quality of human capital 

will tend to increase a person's marginal productivity,   and conse- 

quently,   his earnings.     Thus,   earnings,   as measured by per capita 

income,   are largely dependent on the difference in the quality of the 

human agent,   as reflected by the median school years completed. 

This variable is expected to have a positive influence on per capita 

income and a negative impact on the incidence of poverty. 

Presumably,   a better educated community as reflected by higher 

median school years completed will be more prepared for the job 

market,   indicating that there will be a relatively larger labor supply, 

or more participation in the labor market.     Furthermore,   a person 

with more formal education faces a comparatively higher opportunity 

cost,   as well as real cost,   for not working.     Thus,   one can hypothe- 

size that median school years completed is positively related with 

labor force participation. 

Infant Mortality Rate (IMR).     The best available measure of 

health was "infant mortality rate, "   Data for this variable were ob- 

tained from Indian Health Trends and Service.     Health is an important 

determinant of the quality of human capital.     High infant mortality rate 

is generally associated with poor health and poor health care services. 

Poor health not only affects a person's labor productivity,   but also 
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his ability to get employment.     The relationship between health and 

poverty is shown in Figure 6,  which depicts the health link as a 

classic vicious circle.     High infant mortality,   then,   is associated 

with high incidence of poverty and low per capita income.    Further- 

more,   a community with poor health status will tend to have a com- 

paratively smaller labor supply.     Thus,   infant mortality rate is 

negatively related to labor force participation. 

Poor Health 

I>itnited employability 

Poverty 

Unhealthy Environment^ 

Lack of Resource for Treatment 

Figure 6.    Relationship between health and poverty. 

Average Family Size (AFS),   Dependency Ratio (PR),   and 

Average Number of Relatives over 18 Years Living in a Household 

(RELATIVE).   The quantity of goods and siervices needed varies between 

families; generally the needs of a larger family will be greater than 

a smaller one.    The larger a family,   the more the family resources 

have to be shared,  especially when the resources owned are limited. 
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The situation is worse if a family has a large number of dependents 

to take care of.    The inability to provide adequate basic needs such 

as food,   shelter,   medical care,  may give rise to other problems 

such as malnutrition,   poor health,   thus further aggravating the al- 

ready impoverished situation.     Thus family size and dependency ratio 

are hypothesized to have positive impacts on poverty. 

Average number of relatives over 18 living in a household 

attempts to measure the phenomenon of "fraternal sharing, " a cul- 

tural trait more closely associated with southwest Indians.    O'Connor 

and Taylor found that this cultural trait has fhe negative influence on 

labor force participation in the southwest (20,   p.   353).     This study 

will attempt to study the effect of "fraternal sharing" on per capita 

income,   incidence of poverty,   and labor force participation. 

Percent of Land Irrigated (IRRIGATE).     Agricultural produc- 

tivity depends on both human and physical capitals.     Much has been 

said about the influence of human capital on productivity.     Percent of 

land irrigated was used to measure the quality of land,  which was 

treated as the physical capital in the study.     Percent land irrigated 

is expected to be positively related with per capita income and nega- 

tively with the incidence of poverty.    Data for this variable were ob- 

tained from the BIA Reports. 

Gross Annual Value of Reservation Resources Per Capita (RE- 

SOURCES).    The quality of land is partly reflected by the gross annual 
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value of agricultural products.     Gross annual value of reservation 

resources per capita,  attempts to reflect the quality of reservation 

resources.     It is hypothesized that this variable is positively related 

with per capita income and negatively with the incidence of poverty. 

However,   its influence on labor force participation is uncertain. 

Data for this variable were obtained from the BIA Reports.     This 

variable is computed as follows: 

Gross value Gross value of agricultural products 
of reservation + business leases + total from 
resources sub-surface leasing + other leases 
per capita =     

Reservation Population 

Other Income (OI).     The variable other income includes all 

non-wage incomes received by the reservation Indians.    Non- 

wage income may be in the form of per capita payment,   rents, 

welfare payments,   etc.     However,   only the data on rentals were 

available in this study.     It is hypothesized that non-wage income 

is negatively related with the labor force participation. 

The expected signs of the independent variables in this model 

are summarized in Table 12. 
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Table 12.    Expected signs of variables in the rjfiodel. 

Per capita Incidence Labor force 
income .   of participa- 

poverty tion 

Per capita income 

Incidence of poverty 

Labor force participation 

Unemployment rate 

% workers working full time 

$ pop.   between 25-44 years. 

Median school years completesd 

Infant mortality rate   . 

% land irrigated 

Gross annual value of 
reservation resources 

Average family size 

Dependency ratio 

Average no.   of relatives over 18 
living iri a household 

Other income 

1 NA ? 

NA 1 NA 

+ - 1 

- + - 

+ - +. 

+ - +. 

+ _ + 

+ 

+ 

NA 

? 

? 

■? 

NA 

?   uncertain influence 

NA not applicable 

1 own equation 

+ positive influence 

- negative influence 
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III.    STATISTICAL RESULTS AND INTERPRETATION 

Based on the economic framework in Chapter Two,   three equa- 

tions were formulated for testing in this chapter--per capita income, 

incidence of poverty,   and labor force participation rate.     Each of these 

factors relates to the economic well-being of a reservation.    Statis- 

tical procedures and problems are discussed.    Results will then be 

presented followed by a discussion of their economic significance. 

Statistical Procedures 

In the course of the statistical analysis,   the following proced- 

ures were used.    Ordinary least squares (OLS) regression were fitted 

for the basic relationships as hypothesized and described in Chapter 

Two.     Preliminary selection of variables to be included in the final 

statistical regression model was made in the OLS mode.    Some 

variables were dropped because of their lack of statistical signifi- 

cance.     Other variables which are of particular interest in this study 

were retained despite their apparent lack of significance.     Two stage 

least squares (TSLS) was then employed,   final variable selection was 

made with the assistance of the variance inflation factor (VIF) 

7 
technique,     and final regression equations were estimated. 

7 
The variance inflation factor for each variable X. included 

in the regression is defined as 
Cii 

VIF. = -pr- , 
i     c.. 

11 
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The following assumptions about the error terms e.,   must be 

made in order to get best linear unbiased estimates under OLS; 

1. e. for every i has zero expected value. 

2. The error term is normally distributed. 

3. The error term is not correlated with any of the explanatory 

variables. 

4. e. is random. 
i 

In the equations specified in this study,   there is the appearance 

of endogenous variables among the explanatory variables in at least 

some of the equations.     This leads to problems because the endoge- 

nous variables are,   in general,   correlated with the disturbance term 

of the equation in which they appear,   violating  assumption 3.     The 

existence of correlation between an explanatory variable and the dis- 

turbance term leads to inconsistency of the ordinary, least squares 

estimates of the regression coefficients (16,  p.   533).    Other methods 

must be devised to provide consistent estimates. 

There are three alternative methods of fitting simultaneous 

equations (11,   p.   64): 

where C-- are the diagonal elements of the matrix of explanatory vari- 
ables,   i. e.   (X'X) and C{{ are the diagonal elements of matrix (X'X) 
inverted..   '.The  higher is   VIF-;,.   the more .severely  is the 
problem of multicollinearity related to the variable in question. 
(Farrar & Glauber:    Multicollinearity in regression analysis:    The 
problem revisited,   Review of Economics and statistics 49:92-108, 
1967). 
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1. The recursive approach 

2. The method of instrumental variables 

3. A method proposed by H.   Theil,   and independently,   by 

R.   L.   Basmann. 

The method proposed by Theil and Basmann involves two stages of 

estimation and is better known as Two-Stage Least Squares (TSLS). 

Klein discussed this method as follows: 

In obtaining the coefficients in an individual equation that 
contains more than one endogenous variable,  we first write 
the equation with one endogenous variable expressed as a 
function of the other variables in the equation.    We then 
take each of the predetermined variables in the system in 
turn and perform computations similar to those used in 
the method of instrumental variables.    If the initial equa- 
tion is overidentified this process yields more equations 
than there are coefficients to be estimated.     To make use 
of all the information available,   Theil runs a least squares 
relationship between the variable on the left of the equality 
sign of each of these equations and the several variables on 
the right of the equality sign.     This procedure gives estimates 
of the coefficients on the corresponding variables to the right 
of the equality sign in the initial equation.     These estimates 
have statistical properties that are equivalent to those of 
coefficients estimated by the single-equation limited infor- 
mation method (15,   p.   66). 

Klein further proved that " Theil1 s method of two-round estima- 

tion is the same as the method of instrumental variables,   using a 

particular linear combination of instrumental variables and leaving 

no room for arbitrary selection" (15,  p.   149). 

Because of simplicity and generality,   it was decided to use the 

method proposed by H.   Theil in this study. 
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A check was made for parameter identification.     The order 

condition was used as a check on identifiability (5,  p.   30).    All the 

three equations in the model are overidentified based on the number 

of variables remaining in the model after the OLS phase was com- 

pleted. 

The "Student t" statistic was used to test the significance of 

the parameters,  both in OLS and TSLS modes,   recognizing that the 

t-distribution for simultaneous equations is not necessarily appropri- 

ate.     However,   evidence suggests that the distortion of results due 

to this limitation is usually (although not always) reasonably small 

(16,   p.   584). 

Empirical Results 

Preliminary regression results are summarized in Tables  13, 

14,   and 15.    Ordinary least squares estimates are also presented for 

comparison.     In Table  13,   equation A,   all the signs of the regression 

coefficients are consistent with a priori  expectations.     The coeffici- 

ents for unemployment rate,   infant mortality rate,   and percent of 

Indian-operated land which are irrigated are significant at the one 

percent level,  while coefficients of median school years completed, 

and average family size are significant at the five percent level. 

The coefficient of labor force participation is only marginally signifi- 

cant at the five percent level.    Similarly,   the quality of natural 



Table 13.    Regression results for the per capita income equation. 

U nemploy- Labor force Median Infant % Land Average 
R2 ^          .     a 

Equation Constant ment participa- school mortality Ir rigated family 
rateb tion rate years rate size 

A 1054. 40 -8.25 5. 5875 33.05 -3. 4206 2. 2029 -62.95 0.866 

(-2.085)* (1.496) (1. 945) (-4.873)** (2.600)* (-1. 946) 

B 1276.10 -16.05 3.8524 38.76 -3.6965 1.7313 -70.52 0.817 

(-1.358) (0.643) (1.605) (-3. 609)** (1.458) (-1.764) 

VIF 3.174 4.340 4.315 33.47 3.589 1.436 

C 823. 10 7.316 27.37 -3. 121 2.688 -52. 27 0.804 

(1. 210) (1.124) (-3.588)** (2. 450)* (-1.391) 

D 745. 45 12.97 -3.744 3.540 -39.87 0.790 

(3.837)** (-5. 542)** (4.433)** (-1.061) 

Equation A was estimated by ordinary least squares whereas equations B-D were estimated by two-stage least squares. 

VIF =   Variance inflation index 
2 

R     = Coefficient of determination 

t-values are given in parenthesis 

* significant at five percent level 

** significant at the one percent level 

It is possible that unemployment could be correlated with the error term for predicted per capita income, thereby causing bias 
in the estimated coefficients.    However, attempts to predict unemployment as a function of the exogenous variables were 

unsuccessful. 

*- 
^ 
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resources as measured by percent of land irrigated also influence 

the level of per capita income.     Job opportunities and economic condi- 

tions do play a part in determining the level of per capita income. 

The two-stage least squares estimates,   as represented by equa- 

tion B,   give lower t values for all the coefficients,   even though some 

of these coefficients are relatively larger than those in the ordinary 

least squares estimates.     Only the coefficient of infant mortality rate 

is significant at the one percent level.     The others,   unemployment 

rate,   median school years completed,  percent of Indian-operated land 

which are irrigated,   and average family size are significant at the 

five percent level.    The t-value for coefficient of labor force partici- 

pation is even less than one.    At this stage,   a check on multicollinear- 

ity was deemed necessary.    An index of multicollinearity of variance 

inflation factor (VIF) was used to measure the severity of multi- 

g 
collinearity.       The values of VIF are given in Table 13,   below the t 

values of equation B.     Despite its  high VIF,   the coefficient of infant 

mortality rate is still significant and the sign is as hypothesized. 

Taking into account some preliminary regression results,   it was 

suspected that the inclusion of unemployment rate was  contributing 

to the low t value on the coefficient of labor force participation.     The 

per capita income equation was then re-estimated without the variable 

g 
The higher the value of VIF,   the more severe is the problem 

of multicollinearity. 
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on unemployment rate.    Results are given in equation C in Table 13. 

The t value for coefficient of labor force participation increased 

significantly. 

Although median school years completed as an explanatory 

variable in the later labor force equation in Table  15   is   highly 

significant,   this variable on education was not significant in Table 

13   and   was therefore dropped from the per capita income equation. 

The re-estimated parameters are given in equation D.    Except for 

variable on average family size,   all the others are significant at the 

one percent level and the signs are as hypothesized.    All these vari- 

ables explained about 79 percent of the variation in per capita income. 

Incidence of Poverty Equation 

Results for the incidence of poverty equation are given in Table 

14.     Equation E was estimated by the ordinary least squares,   while 

equation F was done by the two-stage least squares.    In equation F, 

except for the coefficients of gross annual value of reservation re- 

sources,   all the signs of the other coefficients are as expected. 

However,  with the exception of the coefficient for infant mortality 

rate,   the t values of the other coefficients are less than one.     This 

led one to suspect that there is a problem on multicoUinearity.     Again 

VIF's were used to check the severity of this problem.    VIF's are 

presented in Table 14,   below the t values of equation F. 



Table 14.    Regression results for the incidence of poverty equation. 

Constant Unemploy- Labor force Median Infant % Land Gross Relatives Other 

ment rateb participa- school mortality Irrigated value of over 18 non- 

tion rate years rate resources in same 

household 

labor 

income 

53. 785 1.037 0. 04584 -3.4649 0.1164 -0. 0577 0.000853 9. 7994 -0.01369 
(4. 855)** (0. 214) (-3.577)** (2. 614)* (-1.285) (1.431) (2.080)* (-2.429)* 

71.728 0.344 -0. 1937 -2.6021 0.1125 -0.1122 0.000103 6. 6269 -0. 0079 

(0. 053) (-0. 066) (-0. 244) (1. 159) (-0.188) (0.0131) (0. 179) (-0. 130) 

VIF 304.72 341.02 276. 64 7.337 296. 67 20. 229 77.30 137.55 

83. 935 -0. 526 -1.395 0.134 -0. 166 -0. 000538 2.982 -0.00305 

VIF (-1.031) (-0.658) (1. 546) (-1.974) (-0.525) (0. 350) (-0.322) 

6.975 7.178 5.248 3.927 2.301 2.742 2.254 

86. 179 -0. 837 

(-4. 190)** 

0. 175 

(4.037)** 

-0, 209 

(-4.452)** 

-0. 000958 

(-1.422) 

R 

H 

0.914 

0.740 

0.749 

0.746 

aEquation E was estimated by ordinary least squares whereas equations F-H were estimated by two stage least squares. 

VIF = Variance inflation index 
2 

R     := Coefficient of determination 

t-values are given in parenthesis 

* significant at the five percent level 

** significant at the one percent level 

b 
See footnote b, table 13 

-0 
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As suspected,   there was evidence of severe multicollinearity 

among the explanatory variables.    Since labor force participation 

is of particular interest in this study,   the next variable with the high- 

est VIF was dropped.     The poverty equation was then re-estimated 

without the variable on unemployment rate.    Results are given in 

equation G.    t-Values of the coefficients increased substantially. 

However,   none of these coefficients was significant,   except for infant 

mortality rate.    In fact,   three of the coefficients had a t-value of 

less than one.    It was then decided to exclude the variable with the 

smallest t value.    Equation H gives the re-estimated parameters 

without the variable on other non-labor income. 

Judging from their t values,   variables on median school years 

completed and average number of relatives over 18 years old living 

in a household contributed very little in explaining the variation in the 

incidence of poverty.     These two variables were subsequently dropped 

from the equation.    The coefficients of the remaining variables are 

given in equation   I. 

Except for the coefficient of gross annual value of reservation 

resources,   all the others are significant at the one percent level.    All 

these variables accounted for about 75 percent of the variation in the 

incidence of poverty. 
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Labor Force Participation Equation 

Results for the labor force participation equation are given in 

Table 15.    In equation J,   the signs of the coefficients on unemploy- 

ment rate and percent of workers working full time are not as hypothe- 

sized.    With the exception of the coefficient of unemployment rate, 

however,   all the other coefficients are significant.     Values of the 

VIF's which are given in Table 15 below the t values of equation J, 

indicate that there is no severe problem on multicollinearity. 

The variable on unemployment rate was dropped since it had a 

very small t value.     The re-estimated parameters are given in 

equation K.    All the coefficients,   except for per capita income,   are 

now highly significant.    All these variables explained about 75 percent 

of the variation in the labor force participation rate. 

The final results of the three equations are summarized in 

Table 16.     The next section will discuss the economic interpretation 

of these results. 

Economic Interpretation of the Results 

The main objective of this study is to determine factors influ- 

encing reservation Indian poverty.     From the equations on per capita 

income and incidence of poverty,   it is obvious that labor force partici- 

pation,   infant mortality rate (a proxy for health),   and percent of land 



Table IS.    Regression results for labor force participation equation. 

Equation 
Per Unemploy- % Working Median Gross value Dependency Relatives 

Constant capita ment full- school of resources ratio over 18 in 
income rate b time b years per capita same h'hold 

66. 542 -0.00328 -0.4567 -0. 4273 3.884 -0.0032 -14.509 -12.008 

(-0. 267) (-1.824) (-1.849) (3.497)** (-3. 126)** (-1,598) (-2. 076)* 

94.284 -0. 0336 0.0325 -0. 4966 5.864 -0. 00201 -27.251 -17.18 

(-1.893) (0. 0849) (-1.798) (4.523)** (-3. 170)** (-2.883)** (-2.815)** 

VIF 10. 19 1.65 2.51 1.35 2.17 2.92 

83.561 -0.0158 -0. 725 4.815 -0. 00232 -20.5 -13.02 

(^0.882) (-1. 939) (3. 784)** (-3. 264)** (-2.112)* (-2. 192)* 

K 

. 0.697 

0.791 

0.746 

Equation I was estimated by ordinary least squares whereas equations J and K were estimated by two stage least squares. 

VIF  = Variance inflation index 
2 

R      = Coefficient of determination 

t-values are given in parenthesis 

* significant at the five percent level 

** significant at the one percent level 

b 
See footnote b, table 13 

o 



Table 16.    Regression results for all the three equations. 

Constant        Per % Working Labor force      Median 
capita full participa-       school 
income        time tion years 

Infant % Land Gross 
mortality      Irrigated      value of 

rate resources 

Average     Dependency  Relatives 
family ratio over 18 in 

size same h'hold 

R 

745. 45 12. 97 

(3.837)** 

-3.744 3.540 

(-5.542)**   (4.433)** 

-39.871 

(-1.061) 

0.790 

86. 179 -0.837 

(-4. 190)** 

0.175 -0.209 -0.000958 

(4.037)**     (-4.452)**   (-1.422) 

0.746 

III 83.561       -0.0158     -0.725 

(-0.882)    (-1.939) 

4.815 

(3. 784)** 

-0. 00232 

(-3. 264)** 

-20.5 -13.02 0.746 

(-2.112)*     (-2.192)* 

I    Per capita income equation 

II    Incidence of poverty equation 

III    Labor force participation equation 

a 
I,  II,  and III were estimated by two-stage least squares 

* Significant at the 5% level 

** Significant at the 1% level 

t-values are given in parenthesis 

2 
R   = Coefficient of determination 
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irrigated (a proxy for quality of Indian-controlled reservation lands) 

are key factors.     The sign of the coefficient of labor force participa- 

tion rate indicates that an increase in this variable will increase per 

capita income.    Percent of land irrigated also has a similar effect. 

However,   increase in infant mortality,   indicating poor health,  will 

reduce per capita income. 

As seen from the results in Table 16,   labor force participation 

has a significant impact on raising per capita income or reducing 

incidence of poverty.    Reservations with a relatively larger percen- 

tage of their population in the labor force will have better chances 

of improving their economic well-being,   as compared to those where 

the labor force is small.    It is reasonable to say that one of the ways 

to increase family income is to have more than one wage earner. 

Thurow in his study on poverty in the United States found that the 

var iable for percentage of families with no one in the labor force 

was  highly significant in explaining the incidence of poverty.     He 

found that an increase in one percent point in this variable would in- 

crease incidence of poverty by 0. 541 percent (22,   p.   42).    On the 

reservations included in this study,   the labor force participation rates 

ranged from a high of 66 percent to a low of 30 percent.     Thus,   there 

may be substantial latitude on some reservations for reducing poverty 

and raising incomes by increasing the labor force participation rate. 

Factors influencing the levels of labor force participation rate will be 
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discussed later.     The coefficient of median school years completed is 

not significant.     The lack of statistical significance in this variable 

was probably due to a multicollinearity problem.     However,   one can 

see from the results from Equation C in Table 13 that education may 

well have a significant positive effect on per capita income.    One's 

skills depend on training and education and generally income is 

dependent on skills.     The indirect effect of education will be discussed 

later. 

As pointed out in Chapter One,   reservation Indians possess their 

own economic base--land.    The quality of these land resources varies 

between reservations.    Some reservations have lands with high agri- 

cultural potential, while others are too poor to make farming eco- 

nomical.     The infrastructures provided to reservation  lands   also 

vary--some are adequately irrigated,   while others'  irrigation is 

not in existence.    Only 1. 05 percent of all Indian-controlled reserva- 

tion lands are irrigated,   while 21. 33 percent of non-Indian controlled 

reservation lands are irrigated.     The variable on percent of Indian- 

operated lands which are irrigated attempts to measure the quality 

of lands actually retained under Indian control.    Out of a total of 

300, 901 acres of agricultural land used for cash crops,   owned and 

operated by Indians,   only 89, 472 acres (30 percent) are irrigated. 

Gross value of agricultural products from irrigated farms were sig- 

nificantly higher than those from dry farms,   as shown in Table  17. 



Table 17.    Gross value of agricultural products from dry and irrigated ^arms,   1969. 

Dollars per acre 

Small Grains Forage and Hay Horticultural and Garden 

Dry Irrig. %dif. dry irrig. % dif. dry irrig. % dif. 

Blackfeet 43.32 44.28 2.22 30.41 43.11 41.76 -- — -- 

Crow 38.40 54.49 41.90 30.0 65.67 118.90 -- -- — 

Flathead 43.09 27.68 -35.76 26.81 45.05 68.03 -- -- — 

Ft  Apache — — — — — 50.0 465.0 830.0 

Ft.  Peck 28.35 37.45 32.10 25.00 62.92 151.68 -- — ~ 

Hopi — — — — ~ — 8.0 141.94 1674. 25 

Joint Use — ~ -- — — — 53.78 40.00 -25.62 

Navajo 60.00 85.41 42.35 25.00 130. 70 422.8 151.13 212.43 40.56 

N.   Cheyenne 30.55 33.33 9.10 20. 26 59.52 193.78 100.0 150.0 50.0 

Papago -- — -- — -- — 83.33 50.00 -40.0 

Pine Ridge 19.23 9.30 -51.64 30.0 44.00 46.67 — -- -- 

Red Lake 51.67 50.00 -3.23 -- — — -- -- ~ 

Std.   Rock 35.10 21.00 -40. 17 22.08 74.45 237.18 -- ~ -- 

Yakima -- — -- 2.08 60.63 2814.9 -- -- — 

Zuni 34.60 53.48 54.57 2.48 52. 95 2035. 1 12.78 254. 59 1109.6 

Source:   Compiled from Report 50-1,  Land Use  Inventory and Production Record,   1969,  BIA,  U.S.  Department of the Interior. 
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Labor force participation is influenced by per capita income, 

percent of workers working full time,   median school years completed 

by persons 25 years and over,   gross annual value of reservation 

resources,   dependency ratio,   and average number of relatives over 

18 years old living in a household. 

One of the ways to improve the quality of human resources is 

through education.    An individual will be better equipped for the labor 

market with more school years completed,   assuming the level of 

education depends on school years completed.    Better education will 

then enhance one's opportunity of getting employment either on or off 

the reservations.    On the other hand,   those who are unskilled or with 

very little education will find it harder to find a job.     This is especi- 

ally true where there is a surplus of unskilled labor,   as in most 

reservations.     Thus those who possess better education will partici- 

pate   more actively in the labor market.     Further,   if one is willing 

to receive more education,   the tendency is that he will be more moti- 

vated to move ahead.     From the discussion in Chapter One,   it was 

learned that reservation Indians when compared to persons of Spanish 

origin and the Blacks even have some advantages in terms of human 

resource development,   as reflected by relatively higher median school 

years completed among reservation Indians.     However,   there is a 

tremendous variation in median school years completed; they ranged 

from a low of 1. 7 on some reservations to a high of 11. 3 on others. 
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Thus a great deal of difference in the quality of human capital is 

explained by the education level. 

An individual's participation in the labor market also depends 

on a number of economic factors.     Percent of workers working full 

time and gross annual value-of reservation resources represent 

attempts to reflect the economic conditions.     Percent of workers 

working full time has a negative effect on labor force participation 

and the coefficient is significant.    As discussed earlier,  more family 

members will join the labor market to improve a family's economic 

position.    This is especially so if the head of family is on low-paying 

or part-time job.    When there are more people employed full-time, 

there is lesser need for secondary workers such as wives and chil- 

dren of heads of households to participate in the labor market.     With 

full time job more readily available,   their children may even delay 

entering the labor market. 

From the negative relationship between percent workers work- 

ing full time and labor force participation,   one might suspect that 

many Indians may not prefer full time employment.    It was reported 

by Sorkin that absenteeism was extremely high in some reservations 

(19,   p.   82).    One can also speculate that part-time employment has 

a positive effect on labor force participation. 

Another variable with significant impact on participation is 

gross annual value of reservation resources.     This variable includes 
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both resources owned by Indians and non-Indians.     Here one can 

assume that rental  rates   on Indian lands leased out to non-Indians 

are positively correlated with the productivity of these lands.     Thus, 

the higher the productivity as indicated by the value of resources, 

the higher will be the rents.    Rents received by the Indians are treated 

as other non-labor income and is hypothesized to be negatively corre- 

lated with labor force participation rate.     Returns from Indian oper- 

ated lands are treated as earned income.    Results tend to support the 

hypothesis.    An increase in gross annual value of reservation re- 

sources is associated with a reduction in labor force participation 

rate.     The disincentive effect of income on labor force participation 

may be further substantiated.     The negative effect of per capita in- 

come on labor force participation indicates that as income increases, 

labor force°participation decreases.     However,   the insignificant 

t-value precludes one from making firm inferences. 

O'Connor and Taylor in their study on southwest Indians found 

"fraternal sharing" to be an important Indian cultural trait (20,   p. 

353).     Results from this study indicate that average number of rela- 

tives over 18 years living in a household has a negative effect on 

labor force participation. 

The last variable included in the labor force participation equa- 

tion is the dependency ratio.     This variable has a negative effect on 

labor force participation,   with an increase in one percent point in 
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this variable,   labor force participation is reduced by 20. 5 percent. 

The dependency ratio is computed by dividing number of individuals 

under 21 and over 65 years by number of persons between 21 and 64 

years old.    Results show that the higher the dependent sector (those 

under 21 and over 65),   less will be the labor force participation. 

The explanation is that this group is either too old to work and still 

enrolled in school.    Furthermore,   it may also mean that some work- 

ing age adults have to stay home to care for the dependents.     This 

further reduces labor force participation. 

The Relative Impact of the Variables 
included in the Model 

The preceding section dealt with factors which helped to explain 

the variation in the incidence of poverty,   per capita income and labor 

force participation.     The impacts which these variables are expected 

to have on the economic well-being of reservation Indians are sum- 

marized in Table  18.     Care is required in interpreting the table.     For 

example,   the $3. 54 impact on per capita income brought about by an 

increase of one percent of land irrigated should not be directly com- 

pared to the $39. 87 impact from a decrease of one additional member 

in average family size.     The different explanatory variables are 

measured in different units and have different inherent variabilities, 

as indicated in Table 19-    Some are more easily changed by 



Table 18.    The relative impacts of the explanatory variables on residents of reservation 

Variable changed 

Expected impact on: 
Per capita income Incidence of poverty Labor force participation 

.Decrease in one infant death per   1000 
live births 

Increase in one percent point of labor 
force participation 

Decrease of one additional member in 
average family size 

Increase percent of land irrigated by one 

Increase of value of reservation r esources 
per capita by $1000 

Increase of median school years completed 
by one year 

Increase in number of workers working 
full-time by one percent 

Increase of per capita income by $100 

Increase in dependency ratio by 0.1 percent 

Increase average number of relatives over 18 
in the same household by one 

Increase by $3. 74 

Increase by $12. 97 

Increase by $39.87 

Increase by $3. 54 

a 

N. A. 

Decrease by 0. 175% 

Decrease by 0.837% 

Decrease by 0. 209% 

Decrease by 0. 96% 

a 

N.A. 

a 

N.A. 

N.A. 

Decrease by 2. 3% 

Increase by 4. 82% 

Decrease by 0. 725% 

Decrease by 1.5% 

Decrease by 2. 05% 

Decrease by 13.02% 

These variables were not included in the final estimation because of lack of statistical significance in the preliminary estimation. 

%0 
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Table 19.    Range of values of the variables included in the model from the 23 reservations. 

Var iable Highest Lowest Mean Standard 
value value deviation 

Number of infant deaths 
per 1000 live births 120 8 59.87 44. 16 

Labor force participation 66% 22°/o 41.39 9.54 

Average family size 6.90 3.65 5.51 0.74 

% land irrigated 100. 00% 0. 0% 38.0 39.4 

Per capita value of 
reservation resources $11746 $116 1722 2476 

M edian school years 
completed 11.3 1.7 8.6 2.11 

% Workers working 
full time 

Per capita income 

Dependency ratio 

Average number of 
relatives over 18 
living in the 
same household 

59.1 21.7 37.5 7.43 

$1513 $472 978 228 

1.727 1.031 1.305 0.178 

1.673 0. 288 0.799 0.325 

Source:   Appendix B 
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governmental or tribal policies than others-.    Some would obviously 

require more time to change and the monetary and cultural costs 

would also vary widely.    Furthermore,   some of the variables are 

only proxies for more general phenomena.    Infant mortality was used 

as a proxy for health for example,   and in order to improve health,   it 

would probably be necessary to do more than lower infant mortality 

rates.     The diversity in values given in Table  19 also serves to indi- 

cate the degree of severity of the problems facing reservations. 

The diversity of infant mortality rate is indicative of the general 

variability of health standard existing on the reservations.     The gen- 

eral health standard of most reservations are still far below the 

standard of all other races in the United States.     However,   the gap 

between the health status of the Indians and all races has narrowed 

over the years.    Besides the drop in tuberculosis death rates,   there 

has been a marked reduction in the death rate of reservation Indians 

from other infectious diseases  (19,  p.   54).     The preceding discussion 

shows that through better health facilities and care,   the general health 

standard of Indians has improved significantly.    Nevertheless,   Table 

19 shows that there remains room for substantial improvement on 

some reservations. 

Increase in labor force participation seems to have a great 

impact on the economic condition of reservation Indians.     Realizing 

this,   the Bureau of Indian Affairs  (BIA) has taken considerable efforts 
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to increase Indians' participation in the labor market through various 

programs,   such as the direct relocation program,  advanced voca- 

tional training in an off-reservation institution,   and on-the-job 

training program for Indians who wish to stay on the reservation. 

Along with these programs,   the Area Redevelopment Administration 

and the Economic Development Administration have succeeded in 

attracting a steadily increasing number of small factories into some 

of the reservations (19,   p.   104).    In spite of these efforts,   Table 19 

again indicates that there is ample latitude for improvement on some 

reservations. 

Among the variables included in the model,   average family size 

seems to have the greatest impact on per capita income as indicated 

in Table 18.    Results from family planning programs show that by 

the end of 1969,   an estimated 32. 5 percent of Indian women between 

15 and 44 years of age were receiving family planning services,   com- 

pared with 5. 6 percent in 1965 and 20. 6 percent in 1967 (19,   p.   64). 

However,   it would take a considerable long time before a significant 

reduction in average family size would be achieved.    Nonetheless, 

family planning programs would certainly pay off in the long run. 

Opportunities for greater labor force participation by females could 

also have a significant effect in lowering birth rates. 

On the average,   only 38 percent of agricultural land under cash 

crops were irrigated,  with a range between 0 and 100 percent,   as 
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indicated in Table 19.     This variable was used as a proxy for resource 

quality.     The impacts irrigation have on per capita income is indica- 

tive that investment on improving reservations' land resources 

through irrigation and similar measures may have a high payoff. 

However,   irrigation is only feasible on some reservations,  while 

on others it is not possible to implement irrigation projects,   either 

because these projects are not economically or physically feasible. 

Irrigation has helped to increase agricultural productivity substanti- 

ally on some reservations (Table 17). 

Table 18 shows that increasing the overall value of reservation 

resources per capita may reduce labor force participation somewhat, 

while decreasing the incidence of poverty.     This is to be interpreted 

to mean that resources generate rents and other annual returns 

which have both an income-increasing and labor-substituting effect. 

9 
This is consistent with the theory developed in Chapter  Two.       While 

reservation resources may be improved,   as discussed above,   and 

with the exception of cases where litigation may result in the recog- 

nition of rights to resources which were formerly taken from Indians, 

reservation resources tend to be fixed by nature and past political 

decisions.     Thus,  large changes in resource endowment are not to 

be expected in most cases. 

9 
Also,   see Chapter  Two for a description of the way in which 

the value of resources variable (RESOURCE) was constructed. 
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Much has been said about the role of informal education on 

labor force participation and per capita income of reservation Indians. 

Relatively speaking,   formal education,   as measured by median school 

years completed,   has significant impacts on labor force participation 

as shown in Table 18.    Over the years,   much emphasis has been 

placed on the educational programs for reservations' residents. 

Table 19 shows that many reservations may still register substan- 

tial increase in education.     Educational opportunities,   per se,   may 

not be enough,   however.    Other policies aiding reservation develop- 

ment,   through industrial action or public works programs may be 

neqessary to create a demand for skilled labor or white-collar employ- 

ment in the reservation areas. 

The percent of workers working full time has a negative impact 

on labor force participation,  which is contrary to what was hypothe- 

sized.    As was discussed in Chapter Three,   one might suspect that 

Indians may not prefer full-time employment (p. 56 ).    Results here 

show that part-time work opportunities may be important.    Other job 

training programs might help to discipline Indians towards full-time 

employment,   thus eventually decreasing the need for part-time jobs. 

Care is  required in interpreting the impact of per capita income 

on labor force precipitation.     The actual reduction in labor force 

participation may not be proportional to increase in per capita income, 

as shown in Table 18.     However,   one can interpret that increase in 
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per capita income will have a negative effect on the work-leisure 

allocation of reservation Indians. 

There is obviously no easy solution to the problem of high rates 

of dependency.     However,   programs directed towards reducing birth 

rate,   may at a later date,   help to reduce the size of the dependent 

sector. 

As discussed above in the case of average family size,   however, 

it will take a considerably long time to achieve this,  because in 197 0, 

31 percent of reservations' population was under 10 years old. 

Finally,   reducing the average number of relatives over 18 living 

in a household may seem to have a significant impact on labor force 

participation.     This is somewhat related,   perhaps,   to the problem of 

high rates of dependency and large family size.    Nevertheless,   num- 

ber of relatives over 18 was us ed here as a proxy for Indian cultural 

preferences which favor reciprocity and fraternal sharing.     To the 

extent that it is an accurate proxy,   it is difficult to state how long 

change may require or even whether change should be sought. 

Calculation based on data obtained from Census of Population: 
1970,   Subject Report,   PC  (2)   IF,   American Indians. 
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IV.     SUMMARY AND CONCLUSION 

American Indians are relatively more disadvantaged as com- 

pared to other minority populations in the United States,   despite the 

fact that Indians have access and claims to certain natural resources 

which other minorities do not enjoy.     The problems of American 

Indians are not new.     They stem from many roots--historic,   eco- 

nomic,   social,   and cultural.     The objectives of this study were to 

identify social,   and economic characteristics of selected Indian 

reservations and to investigate the relationships of these character- 

istics with poverty,   unemployment,   and labor force participation 

rates.    While economics provides the primary framework of analysis 

in this study,   other social and cultural factors were also taken into 

consideration.    This study focussed on reservation areas because 

of their critical poverty situation.     Furthermore,   reservation Indians 

are geographically well-defined as compared to other Indians and 

minority groups.     Twenty-three reservations were covered in the 

study.    Data were obtained from the Census of Population,   Bureau 

of Indian Affairs and other past studies of Indians. 

Chapter One presented a statistical profile of Indians and other 

minority populations.     Indian population is predominantly rural.     Sta- 

tistics show that urban Indians are comparable to the Blacks and 

Persons of Spanish Origin,   judging from> a number of measures on 
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economic well-being.     However,   differences in labor force and 

employment characteristics are more obvious.    Indians have the 

highest unemployment rates,   lowest labor force participation rates, 

and more workers are under-employed. 

Comparison between Indians from different reservations re- 

vealed that there are significant economic discrepancies.     For ex- 

ample,   Indians from Northern Cheyenne Reservation,   Montana,   had 

a mean income four times as high as those in Papago Reservation, 

Arizona.    Statistics also reveal that there is substantial variation 

in the social and family characteristics among reservations. 

A statistical model was built based upon the concepts on poverty 

and labor force participation developed in the earlier part of Chapter 

Two.     Three equations were estimated--per capita income,   incidence 

of poverty,   and labor force participation rate.     Basically,   all the 

variables included in these equations can be classified into three 

categories,   namely,   natural and human resources,   and cultural 

factors.    During the course of analysis,   some variables were dropped 

because of lack of statistical significance.    Other variables,   despite 

their lack of statistical significance,  were retained in the regressions 

because of their particular interest in this study.     Results can be 

summarized as follows: 

1.     Higher per capita income was associated with a higher labor 

force participation rate as expected.    Results indicate that much of 
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the variations in per capita income and incidence of poverty are due 

to differences in labor force participation rates among reservations. 

Per capita inconae depends on the wage rate,   amount of time worked, 

and the number of individuals working.    In the present study,  the 

latter is reflected in labor force participation. 

2. Education,   as measured by number of school years com- 

pleted,  was an important factor in determining the level of labor 

force participation rate.    Median school years completed ranged 

from a low of 1. 7 in some reservations to a high of 11.3 in others. 

This diversity in educational level helps to account for the differences 

in labor force participation rates among reservations.     The direct 

effect of education on the economic well-being was also observed in 

this  study,   as education had a positive influence on per capita income. 

As discussed in the theoretical chapter,   education aids  in improving 

human capacity which then has a positive effect on wage rates and thus 

on incomes. 

3. Much of the variation in per capita income and incidence 

of poverty is a reflection of differences in the quality of natural re- 

sources owned by reservation Indians.    Some reservations are richly 

endowed with good timberlands,   valuable minerals,   oil and gas,  while 

other reservations are located on barren soils.    However,  the study 
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also revealed that reservations endowed with rich natural resources 

tend to have lower labor force participation rate.     Much of the returns 

to natural resources was derived from rentals which were treated in 

this study as non-labor income.     Thus,   as hypothesized,   non-labor 

income had a negative influence on labor force participation.     Total 

per capita income also had a negative influence on labor force partici- 

pation,   although the impact was not statistically significant. 

4. Results also indicate that reservations with more people 

employed full-time tend to have a lower labor force participation. 

One can speculate from the results that reservation Indians have a 

preference over part-time jobs. 

5. The "fraternal sharing" cultural trait,  as measured by 

average number of relatives over 18 years living in a household, 

has a negative influence on labor force participation.    The continu- 

ance of the extended family may act as a detriment to labor force 

participation.     Results also indicate that average family size had a 

negative impact on per capita income.     In most reservations,   the 

already impoverished condition is further aggravated by large family 

size which not only drains the meager resources the family possessed, 

but the presence of young and aged in the family may also prevent the 

mother from seeking outside employment. 
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Conclusions 

One of the conclusions drawn from this study is that there is a 

great diversity in the quality of human resources among reservations. 

Much of the variation  in economic well-being of reservations is ac- 

counted for by differences in human resources.     Poor health is one 

of the major problems confronting reservation Indians.     Though 

health facilities have improved tremendously over the years,   the 

overall health status of reservation Indians is still far below the 

standard of the rest of the population in the U. S.    When compared 

to the blacks and Persons of Spanish Origin,   reservation Indians may 

seem to have some advantage on human resource development,   in 

terms of educational level,  but a closer look at the statistics reveals 

that many individual reservations still rank quite low in terms of 

median school years completed.     The results of these two factors 

indicate that low labor force participation leads to low per capita 

income. 

Limited economic opportunities contribute to reservation pov- 

erty.     Some reservations are endowed with rich natural resources 

for exploitation which in turn is able to generate more employment 

opportunities.     However,   others are lacking in rich natural resources 

and in most reservations unemployment rates are very high.     Of the 

110 factories operating in Indian reservations in 1968,   only 48. 5 
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percent of all the workers were Indians (19,  p.   81). 

While returns to natural resources have a positive impact on 

per capita incomes of reservation Indians,   they do have a negative 

influence on labor force participation.     The interrelationships between 

natural resources,   per capita income,  and labor force participation 

are illustrated in Figure 7. 

Returns from natural 
resources 

Per capita income ^ Labor force participation 

Figure 7.    Interrelationships between natural resources,   per 
capita income and labor force participation. 

Other than economic factors, cultural factors such as "family 

income sharing" and the obligations to care for other relatives also 

have negative influence on labor force participation. 

The results tend to support the proposition that reservation 

Indians ' problems are complex.    Formulation of any policy to help 

alleviate Indian poverty should take all these factors into considera- 

tion.     The problems presented in this study demand a simultaneous 

attack on many fronts with emphasis on education and economic 
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development on the reservations.    Raising the educational level of 

reservation Indians through the improvement on both on- and off- 

reservation schools seems to be of primary concern.     However, 

simultaneous efforts should be made to generate more employment 

opportunities for future school leavers.     Those with better education 

should be given jobs commensurate with their qualification.    Only 

then will the Indians have the incentive to better-equip themselves. 

However,   those who are unable to obtain formal education should be 

provided with other types of vocational training programs. 

Improvement on reservation lands through the provision of 

irrigation projects is deemed appropriate in raising the agricultural 

productivity.     It is important to point out that proper administration 

should be carried out with any new or existing irrigation projects. 

During the past,   some of the irrigation projects had benefited more 

non-Indians than Indians.     Only 1. 05 percent of all Indian controlled 

reservation lands are irrigated while 21. 33 percent of non-Indian 

controlled reservation lands are irrigated.     Lack of capital investment 

has always been a constraint on reservation development,   thus,   to- 

gether with irrigation projects,   availability of credit for the purchase 

of other inputs is of equal importance because only then the benefits 

from improved land resources can be fully realized.    Solutions to 

other problems such as marketing,  brought about by increased pro- 

ductivity should also be planned. 
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APPENDIX A     LOCATION OF INDIAN RESERVATIONS 
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APPENDDC B    DATA USED IN THE STUDY 

Blackfeet 
Xl 

1,087 
X2 
47.8 

X3 
41 

X4 
27 

X5 
33.8 

X6 
19.4 

X7      „ 
9.9 

X8 
26 

X9 

23.33 
X10 

1570 
xn 
5.44 

X12 
1.407 

X13 
0.312 

Cherokee 1,034 52.3 50 13 35.2 21.0 9.0 39 0.00 275 4.80 1.031 0.772 
Cheyenne R. 918 54.8 48 18 41.3 19.0 9.4 38- 4.44 232 5.96 1.430 0.602 
Crow 970 40.0 38 11 32.0 23.2 9.4 26 18.73 3504 6.44 1.216 1.107 
Flathead 1,513 32.4 43 7 36.9 20.2 9.5 26 85.72 4699 4.84 1.153 0.288 
Ft  Apache 876 53.3 36 13 36.8 20.7 8.8 120 64.43 1641 6.09 1.297 0.926 
Ft. Peck 1, 161 46.7 45 25 29.5 20.6 9.6 26 6.58 2748 5.27 1.310 0.626 
Gila River 813 58.6 35 13 41.6 20.3 8.7 120 100. 00 1547 5.14 1.311 0.865 
Hopi 833 61.8 66 13 21.7 16.8 9.5 120 1.61 116 6.31 1.320 1.073 
Joint Use 472 79.3 22 12 34.0 19.8 1.7 120 28.79 284 5.74 1.392 0.807 
Laguna 1,345 24.4 56 6 59.1 22.1 11.3 103 100. 00 783 3.65 1.002 0.946 
Navajo 776 62.1 33 11 42.6 19.6 4.1 80 64. 10 629 5.90 1.371 0.711 
N.   Cheyenne 1,154 39.8 52 11 39.3 20. 1 9.2 26 4.38 985 5.20 1.139 0.686 
Papago 588 78.1 30 15 31.0 20.6 5.4 120 42.03 401 5.59 1.065 1.439 
Pine Ridge 1,042 54.3 45 16 43.5 18.4 9.0 38 3.90 1126 5.37 1.417 0.704 
Red Lake 1,017 43.0 45 12 43.9 17.7 9.6 11 9.92 854 6.90 1.627 0.774 
Rosebud 846 62.9 41 25 37.4 17.2 8.1 38 0.00 1559 5.24 1.465 0.539 
San Carlos 687 62.3 33 13 36.2 20.7 8.4 120 100. 00 517 6.15 1.433 0.976 
Std.  Rock 1,002 58.3 46 29 39.5 20.3 9.7 20 3.45 1789 5.41 1.134 0.816 
Turtle Mtn 982 50.2 37 21 41.1 17.5 8.6 12 0.00 157 4.67 1.589 0.387 

Wind River 1,216 42.0 42 25 33.1 20.9 10.3 8 100. 00 2310 4.83 1.086 0.815 
Yakima 1,066 45.5 38 13 28.2 19.4 10.0 37 26.17 11746 5.25 1.271 0.532 

Zuni 979 56.7 30 14 45.8 19.3 9.6 103 85.55 135 6.72 1.541 1.673 

XI = Per capita income ($)" 
X2 = Percent of famili es living in poverty 
X3 = Average labor force participation (%) 
X4 = Average unemployment rate (%) 
X5 = Percent of workers worked between 50-52 weeks 
X6 = Percent of population between 25-44 years old 
X7 -   Median school years completed by persons 25 years and over 

X8 = Infant mortality rate (number of infant deaths per 1, 000 live births) 
X9 = Percent of land under cash crops which were irrigated 
XlO = Value of reservation resources per capita ($) 
XI1 = Average family size 
XI2 = Dependency ratio 
X13 = Average number of relatives over 18 living in a household 


