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SUMMARY AND CONCLUSIONS

A continuing issue facing public decision makers in rural areas, and particularly in the
mountains of Eastern Kentucky, is the extent to which all-weather roads should be constructed
to serve people living on unimproved roads. One argument in favor of investing in all-weather
roads is that lack of adequate roads impedes the improvement of the human resources of the
area. It is possible that residents on these roads are functionally isolated from health services,
education, shopping, and the other activities which are Important to developing the capabilities
for adapting to and coping with the demands of the complex social and economic environment of
the contemporary world. The purpose of the research reported here is to determine the extent to
which residence on unimproved roads does, in fact, limit access opportunities,
cultural assets which are available to others.

Pike County, Kentucky, the site of this study is in the coal mining area of Eastern
Kentucky. Its population is predominantly rural-nonfarm and has very low per capita income,
low levels of education, and lower-than-average levels of physical health. Compared with the
population of other areas, a high proportion of families have no employment income.

That distinguishable cultural traits of the people in the region persist and that they had their
origins in a period when the mountain area was functionally and geographically isolated from the
rest of the country are not denied. However, the evidence presented in this study shows that, at
present, interaction between the population of the area, including those located in remote
communities accessable only by unimproved roads, and other areas is relatively frequent.
Moreover, the average frequency of travel for all purposes of people of comparable characteristics
and circumstances is only about 15 percent less in areas without improved roads than in those
with immediate access to paved roads. Significantly, less-frequent extra-neighborhood business
and social contact is found mainly in shopping trips and participation of parents in school-related
activities. There is no indication that offspring of persons living in areas with only unimproved
roads are less willing to accept employment in other areas, that their adult offspring have received
less formal education or that they travel less frequently to areas more than 100 miles distant.

From these facts it seems reasonable to conclude that expenditures for rural road
improvement must be justified, if at all, mainly on the basis of direct economic costs and benefits
or on the basis of equitable distribution of public services. There is no indication that lack of
access to all-weather roads has any discernable adverse effect on the development of the human
fesources or cultural integration of the area with other parts of the country.
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SOME EFFECTS OF RURAL ROAD IMPROVEMENT IN APPALACHIA —
A CASE STUDY IN THE EASTERN KENTUCKY COAL FIELDS

by

Eldon D. Smith, J. Keith Wilkinson, and Kurt R. Anschel*

Introduction

Several scholars have partially attributed

chronically condition of

the

depressed
Appalachia to functional social and economic
isolation from other parts of the coumry.l
However, in the period since most of these
studies have been published a variety of
factors has modified the degree to which
these may be applicable.

> conclusions
Television and a network of federal and state

highways are among them. Yet important
social and cultural differences persist.

While “The
Provincialism” provides evidence

Ford in his Passing of
that

basic attitudes and aspirations for economic

the

achievement, education, and the like are not
greatly different on the average from those of
people in other areas, he recognizes the
cultural differences of mountain people which
others He attributes these
economic circumstances and

observed.
differences to

have

states that “‘economic development within the

region. . . (is) not so much dependent upon

their cultural integration as their cultural

*Professor of Agricultural Economics; Graduate Research
Assistant; and Associate Professor of Agricultural Eco-
nomics, respectively. This report is based in part on Mr.
Wilkinson’s Masters Degree Thesis.

1
Examples are writings of T. W, Schultz [7], V. W. Ruttan
[5],]. Weller [8], E. D. Smith [11], and many others.

ot

integration is dependent upon economic
development” [2; p. 34]. While some may
question the extent to which highway
development is responsible for it, a leaflet of
The Kentucky Highway Department alludes
to much the same change. It says:

“The people of these (four) regions (of
Kentucky) were different in many ways, their
speech varied, and the way they thought and
acted set them apart. .. The new system of toll
roads from Fulton...across the southern
section of the state to Somerset. ..and from
London to Hazard in the heart of the mountains
spells the end of provincialism in Kentucky”

(4].

Whatever be the merit of
inter-regional highway construction, it is no
longer a major issue. The network is largely
complete or in process of construction.
Hence, if road deficiencies exist which limit
the development of the region they are in the
local or secondary road systems.

This study is based on data collected in
the coal field region of Eastern Kentucky.
Since there is very little agriculture in this
region, the usual justification of expenditures

may

for improved farm-to-market roads does not
apply. In addition, most of the counties in
this region are relatively poor and have very
limited tax revenues in relation to their needs
for improved public services of almost all
types. Therefore, costly road improvements

must be scrutinized very carefully to




determine whether the effects of road
improvement on the largely nonfarm
population of rural areas are important or
unimportant to the welfare of the present
population of the area and succeeding
generations.

The objective of a companion study is to
estimate the direct economic costs and
benefits of road improvement to people who
do not at present have access to improved
roads [11]. However, in this study the
emphasis is on the effects of road
improvements on the human resources of the
area. Thus, attention is centered on selected
activities and the utilization of selected
services such as medical care and education.
Those selected are ones which are either
believed to be important in themselves or are
indicative of other aspects which are
important in developing the capabilities of
residents of these areas to cope with the
demands of a complex contemporary social
and economic environment. Some of the
questions to be considered relate to whether
residence on unimproved roads functionally
isolates the affected residents from (a) access
to important public and private services, and
(b) from cultural and educational
opportunities.“ Of particular importance are
the effects of this environmental factor on
educational attainment and mobility of the
population.

Our emphasis on human resources and
their development is a result of the strong
evidence that the Appalachian region of
Kentucky has been seriously disadvantaged in
this regard. About 50 percent of the men
examined for possible military service by the
Selective Service in the Appalachian Counties
of Eastern Kentucky in 1969 were rejected

21n subsequent references to unimproved roads we will refer
to “primitive” or ‘‘unimproved” as classified by the
Kentucky highway Department, meaning not graded, drain-
ed, or artifically surfaced.

because of deficient health of ‘“‘mental
;1bilitics,”3 as compared with 41 percent for
the 3 major urban areas and 45 percent for
the state. Rejections for “mental ability”
deficiencies were 18 percent for Appalachian
counties as compared with only 6 percent for
the urban counties and 12 percent for the
state.

The recognition of these deficiencies in
these and other depressed rural areas appears
to have been responsible for the gradual shift
in federal, state, and local program emphases
toward improvement of educational, health,
and related public services. Therefore, in
evaluating the importance of road
improvements a key issue is whether the lack
of improved roads affects the availability of
such services to an important segment of
population.

Survey Design

For all practical purposes commercial
agriculture has disappeared from the coal field
counties. In 1970 about 97 percent of the
rural population was classified as “nonfarm.”
Commercial agriculture has never been the
predominant source of income in this area. In
recent decades the area has been heavily
dependent upon coal mining and, in the early
years of the century, upon timber industries
for income and employment. The substitution

BMental ability was mainly measured by the Armed Forces
Classification Test, a written examination, testing primarily
types of linguistic and analytical skills resulting from
differences in educational preparation and personal experi-
ence. The “‘mental ability” term is quoted directly from
Selective Service documents.

4P(-:r capita expenditures for education in Appalachian
coal field counties of Kentucky were about 92 percent of
the state average and 68 percent of the national average,
according to the 1967 Census of Governments. Data on
Selective Service rejections are from unpublished internal
documents supplied by the Kentucky Selective Service
System. Urban Centers refer to Jefferson, Fayette, and
Kenton and Campbell counties.
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of machinery for labor in coal mining in the
1940’s and 1950’s and the earlier decline of
the timber industry left the area with severe
problems of unemployment and
under-employment. Despite a 22 percent
decline in population in the preceding decade,
in 1960 median rates of male
under-employment were about 29 percent in
the coal field counties, nearly three times as
high as for all Illinois counties.? For these
reasons and others, the study was confined to
the coal mining area,

Pike County has a substantial population
center and about 600 miles of unimproved
road.® Two populations—one with residence
on bituminous all-weather roads and located
in a radius 10 to 15 road miles from Pikeville
(but within the county) and the other located
at least one-half mile from an all-weather road
and between 5 and 15 miles from
Pikeville—were distinguished and randomly
sampled.’ A proportional sampling scheme
was followed in which sample segments were
laid out on a highway map showing residential
structures. A proportional, two-stage random
sample was drawn. Segments of a given size
class (number of residences) were the basis of
stratification. Replacements were drawn when
buildings shown on the maps were vacant or
destroyed. In this area of declining population
new structures not shown on maps were very
infrequent and were ignored. Eighty-seven

“Sources: Underemployment Estimates by County, United
States 1960, Agricultural Economic Report No. 166, ERS,
USDA, Washington, D.C., and U. S. Census of Population
1970. For the precise statistical definition of under-
employment used in the former publication see P, 1, “Pro-
cedure,” As used in the preceding narrative under-employ-
ment which is less productive than alternative employment
for which the individual is qualified and corresponds
closely to the concept employed in the statistical definition.

6

Source: Special tabulation, Kentucky Department of High-
ways, 1966. However, the data were based on inventories
for earlier years, mostly from 1953-1960.

7
The 15-mile upper limit was established to eliminate the
Possible influence of other county seat communities.

useable questionnaires were obtained in the
sample of households located on unimproved
roads. Ninety-three were obtained from those
located on paved roads. Three additional
families had sufficient farm income to be
classified by the Census as part-time or
full-time farmers and were excluded from the
analysis as béing atypical.

Method of Analysis

The fundamental method for
determining the effects of living on an
unimproved road is to compare the frequency
of the households’ participation in various
activities and educational attainment and
mobility of their children. However, simple
comparison would not provide a valid
indication of the effect of road improvements
(or failure to make them) on the residents of
the area. The reason for this is that the
populations of the two areas are different in
age and educational composition, income, and
availability of automobile transportation.
Therefore, any differences observed by direct
comparison might be caused by either their
location as such, differences in population
composition, income, transportation
availability or some combination of these.

To adjust for these differences in the
populations, estimates of what the average
difference in frequencies between the two
groups would be if they were similar in all
other relevant respects except the location of
their home were derived.® This “Adjusted

SSCParatc regressions were computed for paved roads and

unimproved road residents to generate regression coeffi-
cients which could be used to estimate the effect of each
variable on the type of activity analyzed. No adjustment in
the difference between means was made if neither regres-
sion equation produced a coefficient which was significant
at a probability level of 0.05 or less according to the “T”
test. If both the coefficient for the paved road and unim-
proved raod groups were significant, the one used to adjust
for differences in average age, income, etc., was largest, i.e.,
the one which gave the smallest estimated adjusted differ-
ence between means of the two groups. This procedure is
simply an expedient of conservatism in estimating the
difference attributable to the road factor, itself. The
regression statistics are all shown in Appendix Table 1.




Difference Between Means” is shown for each
activity which was analyzed in the final
column of Tables 2, 8, and 4. No such
estimates were made if the groups were
similar initially.

Characteristics of Residents of
Communities on Paved Roads and
on Unimproved Roads

The data shown in Table 1 indicate that
the nonfarm population of this area is unusual
in several respects. In general, the
outmigration and return migration process
which has reduced the population of the coal
field area (Census Economic Area 9) by 33
percent in the past two decades has left a
residual population of families with relatively
old heads of households.? Moreover, a high
proportion have relatively little education and
most have quite low incomes. Agriculture
contributes very little to total income, and a
high proportion of families are totally
dependent on non-employment sources of
income, a predominant proportion of which
receive either private or Social Security
retirement benefits. Despite the high average
age of household heads, a majority have
school age children in their households.

The main distinguishing features of the
residents of areas with only unimproved roads
are higher-than-average age of household
heads, lower educational levels, a higher
proportion with no employment income, and
distinctly lower average levels of total income
from all sources, $1,378 lower than those
living on paved roads.

9See Sanders [12] and Weideman [13] for analyses of the

reasons for and selectivity of return migration.

Effects of Access to Improved Roads
on Economic and Social Participation

No measure of native abilities has yet
been developed which totally eliminates the
effects of environmental factors. Further, it
was not feasible to administer the existing
standardized ability measures to the persons
included in the sample. Therefore, in the
absence of evidence to the contrary, we will
assume that differences in the behavior of the
two groups being compared are a result of
environmental influences such as cultural
influences, family life, social and educational
opportunities or the physical influence of
living in a situation in which communication
and ease of travel are determined by access to
improved roads.

Recreational, Social, and Shopping Activities

The stated purpose of an activity may or
may not denote its effects on the individual
who engages in it. The variety of personal
experiences to which individuals, especially
the young, are exposed are generally
recognized to have potential indirect effects
on their capabilities for dealing with the
complexities of modern living and on their
adaptability to new and unfamiliar situations.
From a purely economic point of view,
beyond a certain minimum level additional
shopping trips may be redundant, yet in
shopping trips children and young adults are
often exposed to a variety of influences which
create an awareness of possibilities of careers,
cultural interests, business opportunities, and
the like which may have profound effects on
their attitudes and aspirations. Shopping trips
are both business and social events. In
addition, the fact that an individual finds it
feasible to make more shopping or
recreational trips suggests that he is also
better able to avail himself of virtually all
available public services which are important
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Table 1

Characteristics of Sample Households, by Place of Residence, 1966

Place of Residence

Characteristic

g On Paved On Unimproved

'S Road Road

e

1l 1 Average age of head, years 50.1 54.4

e

of 2 Average years school completed 720 6.2

al

al 3 Average number of persons per

f household 3.7 3.8

n

5 4 Percent with children under 18 years 63.0 50.0
S Percent with no employment income 35.0 46.0

6 Percent with no employment income
receiving Social Security or

retirement income 97.0 88.0
T
al 7 Average annual income of household
al all sources $4,660.00 $3,282.00
ly
ly 8 Average combined value of cash farm
ts income and home-produced foods at
]C valued retail prices $ 150.00 $ 263.00
ir
5 9 Proportion of families owning
N' automobiles 85 64
?1 10 Total number of sample respondents 93 87

h




to his physical and social well-being. In other
words, data on these activities serve as
indicators of several other opportunities
which could have an important bearing on the
development of the human resource
potentials of those affected. Data on the
frequencies of shopping and recreational
participation are presented in Table 2.

Unfortunately, it is fairly difficult to
interpret data on shopping activities.
Shopping includes both major shopping trips
when supplies of groceries for a week or more
are purchased or when clothing and other
major purchases are made, as well as so-called
convenience shopping for small items such as
a loaf of bread of a quart of milk. Much of
the convenience shopping takes place at small
country stores which abound in the rural
areas of Appalachia. Moreover, a high
proportion of this was reportedly done by
walking to the stores, especially among the
families living on paved roads where such
stores are relatively numerous. In any event,
the distinction between ‘“regular” shopping
trips and ‘‘convenience shopping” is
necessarily somewhat arbitrary or judgmental
whether the distinction is made by the survey
respondent or by the analyst. The criteria
employed are noted in footnotes to Table 2.

From Table 2 it is obvious that the
residents of the areas without improved roads
made significantly fewer trips for “regular”
shopping purposes than those living on paved
roads. The remaining difference after
adjusting for the small difference in average
number of persons per household is highly
significant statistically.

A regression analysis of convenience
shopping was not made because a high
proportion of this was done by walking.
However, the much more frequent
convenience shopping in the group living on
paved roads is probably partly explained by
the much shorter average distance to the
convenience outlets patronized, 0.68 miles as

10

compared with 1.7 miles.10

While the frequencies were significantly
different, there is reason to question whether
the highly frequency represents either an
economic or social advantage. These country
stores are usually high cost retailing units.
Moreover, although they serve as
neighborhood gathering places for
conversation and other informal socializing,
the local nature of the store clientele and its
neighborhood location limits the extent to
which it can contribute to the broadening of
interests and social perspectives, and the
development of tastes, folkways and social
skills demanded by a modern urban-industrial
society.

There were no significant differences in
frequency of trips for spectator recreation
such as movies and athletic events. In fact, the
residents of the areas with only unimproved
roads appeared to participate somewhat more
in this type of recreation once allowance was
made for differences in incomes.

Trips specifically to visit friends or
relatives (‘‘social recreation”) were
significantly less frequent among the families
living on unimproved roads than those living
on paved roads. However, this was
attributable in part to differences in ages of
heads of households. When adjustment was
made to allow for this difference, the
remaining ‘‘adjusted” difference was not
significant.

Non-church organizational participation
was also not significantly different in the two
groups.

1OInformmian on the distance to the nearest country store,
as distinguished from the one patronized, was not col-
lected.

1 church organization participation was not included in the
analysis because churches have quite varied programs.
From observation, we judge that the church programs
available in the two groups are quite dissimilar. This makes
interpretation of differences in average frequency of
participation virtually meaningless.
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From the evidence that we have two
conclusions may be drawn: (a) the average
frequency of contacts for shopping,
recreation and organizational participation,
while somewhat lower in the communities on
unimproved roads, is still quite high, or an
average of 4.5 times per week compared with
6.9 for those living on paved roads, and (b)
that the only significant difference is in the
frequency of shopping trips, which, of course,
comprise the predominant reason for contacts
outside the neighborhood other than children
attending school. If one ignores the
difficult-to-interpret convenience shopping
activity, which is predominantly an
intra-neighborhood activity, it is clear that the
neighborhoods without improved roads are
not greatly disadvantaged in terms of access
to the aggregate of recreational, social,
organizational and shopping contacts outside
the immediate neighborhood.

Medical and Dental Service

Although families living on paved roads
made more trips for medical and dental
services, the difference was an average of only
one doctor’s office visit per family annually
and 0.25 visit to dentists per family annually.
These differences in frequency of use of
dental services and medical services are not
statistically significant.

Regression analysis of the frequencies of
dental visits indicates that among the
residents of areas with unimproved roads, but
not those with paved roads, a highly
significant relationship exists between family
income and use of dental services. This
suggests that among this generally very low
income group ($3,230 per year average)
members of households with
lower-than-average incomes are frequently
deprived of even the very limited level of
dental service of the average family.
Moreover, the use of dental services by both

12

groups is very low. Well below half of the
families in both groups, especially the ones on
unimproved roads, visited a dentist one or
more times during the previous year despite
the fact that a substantial majority (56
percent of isolated area households and 61
percent of non-isolated households) had
children of school age or below.

Extra-Curricular Participation of High
School Students

Extra-curricular activities are usually
regarded as important socializing and
attitude-shaping elements of high school
programs. Many of them require participation
in after-school hours, often requiring the
student to miss his bus and return home by
automobile. Thus, the student from the more
inaccessable neighborhood may find it
inconvenient and difficult to participate
because of the location of his home, and
because his more isolated, low-income
environment may provide an inferior
opportunity to develop basic social and
physical skills required for participation in the
more prestigious and attractive activities.

The evidence on this point is not very
conclusive. Only 6 of the 21 high school
students from the families living on
unimproved roads participated in any
extra-curricular activity as compared with 18
of 30 in the non-isolated neighborhoods, a
significant  difference (5 percent level).
However, the number of activities per
participating student was 1.83 and 1.11,
respectively. While one may speculate that the
initial participation is more important than

12

It is not clear whether lack of dentists, deficient awareness
of the importance of dental care ro future health, or other
factors explain this situation.
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additional ones, this is not an established
Facte 2

Parental Participation in School-Related
Activities

Parents often express their interest in
education through participation in
school-related activities such as P.T.A.,
attendance at athletic events, musical,
dramatic and other performances, and the
usual classroom visitation programs. If,
however, difficulties in obtaining
transportation, lack of what they regard as
appropriate clothing, or “social barriers”
make it unfeasible or awkward for them to
attent these events, these families are deprived
of a potential avenue of support for
educational achievement.

Parents of school-age children in the two
samples showed a marked difference in
attendance of schoolrelated functions. Only
10 of the 42 families in the neighborhoods
with unimproved roads attended any
school-related activities, compared with 25 of
the 48 from neighborhoods with paved roads.
Moreover, those more disadvantageously
located families that attended any such
activities attended only half as many per
household. Average frequency per household
was only one-fourth as great among these
families, a highly singificant difference.
Differences in income, education of the head
of the household, and automobile ownership
did not account for this difference. Average
family income of those attending such events
was not significantly higher than the average
for respondents in the two samples, $3,870 as
compared with $3,280 for the unimproved
road locations and $4,860 as compared with
$4,660 for the paved road locations.

13 e : : 3
Because of the mixed evidence, no regression analysis was
done.

Services Provided at the Home

While many services require the user to
travel to the place where they are available,
others are provided at the home. These
include a variety of repair, sales, delivery, and
other commercial services, in addition to
home visits by social workers, school officials
and other government workers. Thus, the
participation of the individual family in the
broader community and its services may
depend upon both (a) the ease with which the
individual may leave his neighborhood to
obtain desired services and social interactions,
and (b) the accessability of his home for the
delivery of other services.

Generally, the survey data suggest that
both commercial and public services are less
frequently delivered to the areas with poor
roads (Table 4). The difference is significant
for the private services, and surprisin%lv,
not explained by differences in income, 4
ownership or number of persons per
household. However, the difference in
frequency of visits by public and school
officials is not significant according to the
statistical standard which we have applied (P
=0.05).15

From- this analysis we may conclude that
there is no reliable basis for the belief that
public agencies worked less intensively on

is
ar

14Diffcrenc:s in frequency of commercial service calls could
be explained by owner maintenance. However, this is
normally related negatively to income, a factor which we
have analyzed. The regression equations have no coeffi-
cients which are significant at P = 0.10, including family
income and is not reported here.

15chre:ssion analysis of the frequency of public official and
school official visits provides only one significant coeffi-
cient. In the non-isolated group there is a highly significant
positive relationship between frequency of such visits and
income levels. This suggests that the poor, the group least
able to care for their own needs, are receiving less of the
types of services which require home visits on the average
than those who are more affluent. Automobile ownership,
number of school age children in household and age of
head of household were not significantly associated with
number of visits by school and other public officials.
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Table 4

Average Annual Frequencies of Visitation by Commercial, And
Public Service Agencies to Residents, by Location

On On Raw Adjusted
P Unimproved Paved Difference Difference
f A
P e i B g i Road Road Between Between
Means Means
Repairmen, servicemen, deliverymen
and salesmen 22.6 412 -18.6* -18.6%2
School and public officials 1.1 2.0 -0.9** —0.9**b
TOTAL 237, 45.2 2155 =21 S*%%

*Isolated significantly lower at P = 0.05.
**Isolated not significantly lower at P = 0.05.
***Not tested for significance.
®No adjustment because no regression coefficients significant.

bNo adjustment because difference in mean values of significant regression

coefficient was not sufficient to affect the result.




programs requiring home visitations with the
residents of areas located on unimproved
roads. But if their location in an isolated area
did not impede delivery of such services, it is
somewhat surprising that the areas on
unimproved roads with their much lower
average levels of family income and greater
dependency on transfer payment and
retirement income did not receive more
frequent visits from welfare workers, poverty
program administrators, etc.

Combined Automotive Travel for
All Purposes

Some forms of participation and service
access do not require special family trips. But,
in a majority of those that we have discussed,
travel is required. Travel frequencies provide
an approximate indicator of the extent to
which the difficulty of access to the social
opportunities and services, and the influence
of the social entironment of the isolated areas
limits participation in the activities and
reduces utilization of services of the larger
community. But, in comparing travel
frequencies of the residents of isolated and
non-isolated areas, allowance must be made
for several other factors which could affect
the need to travel or the opportunity to do
so. Since dependence on purchased food
determines in some degree the frequency of
need for shopping, some allowance must be
made for the differing importance of home
produced food in two groups. Family size,
distance from primary service centers and net
income also affect frequency of travel
Ownership of an automobile determines the
feasibility of travel. These factors were taken
into account in comparing the aggregate travel
frequencies of the families living on
unimproved roads with those on paved roads.
The procedure and the regression statistics are
shown in Appendix II.

While the average frequency of
automotive travel per year was 225 trips for

16

the families living on unimproved roads and
328 for those on paved roads, the adjusted
difference estimates based on the regression
statistics were much smaller. For residents
with comparable characteristics and
circumstances, personal travel appears to be
about 15 percent less if the family lives on an
unimproved road than if it lives on a paved
one.

While it is evident that bad roads impede
contact with agencies and people outside the
immediate neighorhood somewhat, the
resulting differences are small. Furthermore,
even the people living in the areas with
unimproved roads—who are older, poorer, and
less frequently own a car—made an
automobile trip on the average of two days
out of three. Having to travel on unimproved
roads is inconvenient, uncomfortable, and
somewhat costly in travel expense, and in lost
work time resulting from impassable roads as
we show in a companion study [11].
However, the analysis of travel frequencies
strongly supports the view that it does not
functionally isolate the affected families to an
important degree from the rest of the broader
community and its services.

Effects on Educational Attainment
and Mobility

While the crude indicators which have
been examined suggest that environmental
differences caused by inadequate roads are
relatively unimportant in determining social
interactions and availability of services to the
people who are affected, there is more direct
evidence of the possible effects on
educational attainment and mobility with
respect to past job experience and willingness
to accept employment in other areas.

l6As Brown and Schwarzweller [1] have noted, education
may have acculturating effects which are important to
social and economic mobility.
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Data shown in Table 5 show that large
numbers of the residents of both areas have
already lived
mountain area or have

and worked outside the
tried to obtain
employment outside the Appalachian region.
A small and non-significant difference in the
heads of

households who were willing to move to a

number of pre-retirement-age
major city to increase income by $200 per
month was noted, the difference favoring the
residents of areas with unimproved roads.
Almost identical proportions had traveled
outside a 100-mile radius in the past three
years, and the same was true of proportions
adult living outside
Appalachia. There is absolutely no evidence
from this study to support the belief that the
impediments to movement resulting from
living on bad roads have reduced general
geographic or occupational mobility, i.e.,
willingness to move if opportunities for more

having offspring
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earnings are available.17

From Table 6 it is obvious that the
educational level of offspring of the heads of
households who have completed school is
definitely higher than that of their parents.
However, there appears to be no difference in
any age group or income class associated with
the area of residence. On the average, they
appear to have dropped out of school at
about the age when attendance was no longer
mandatory, or at age 16.

In sum, whatever impediments to
mobility and education exist in the rural areas
we have studied are not unique to the
geographically less-accessable neighborhoods
with unimproved roads. They appear to be a
general phenomenon in the rural nonfarm
population of the area.

17See Schwarzweller’s studies for a more elaborate analysis

of factors affecting geographic and occupational mobility
of Appalachian area young people {8, 9].

CONCLUSIONS

In general, the nonfarm rural-resident
participation in activities away from home
and access to public services is not greatly
affected by residence on unimproved roads.
Residents of areas served by unimproved
roads make about 15 percent fewer trips away
from home than do people of similar
characteristics living on all-weather roads. The
difference is largely in shopping trips. Visits
to medical and dental offices are not
significantly different, nor are differences in
recreational trips. Although fewer high school
students who live on unimproved roads
participate in extra-curricular activities, those
who do participate do so more frequently
than students living on unimproved roads.
The parents living on unimproved roads do

activities as
outside the county,
educational achievement of adult children,

not participate in school

frequently. Travel
and willingness to migrate also are not
affected by road improvement.

It must be concluded that residence on
unimproved road does not significantly affect
access to public services or participation in
activities outside the home. On the basis of
this data, it cannot be argued that rural road
improvements will reduce functional isolation
or improve the capabilities to adjust to the
demands of the
improvements must be justified on other
grounds, such as equity, social benefits and
costs of the roads, or policital considerations.

modern world. Road
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Table 5

Indicators of Geographic Mobility of Families,

by Location of Residence

Employment Unimproved Paved
Mobility Indicator Road Road
Number % of Total Number % of Total
1 Total respondents 87 100.0 93 100.0
2  Have lived outside Appalachia 37 42.5 30 32.3
3 Have not lived outside mountain
area but have tried to get
employment outside Appalachia 6 (3552 11 31e8
4 Total have lived or sought
employment outside Appalachia 43 49.4 41 44.1
% of Total
Under 65
5 Total respondents under age 65 63 100.0 71 100.0
6 Have not lived outside, but willing
to move to Detroit, Chicago, or
Indianapolis for an additional $200
per month earnings 14 2ol 13 18.3
7 Not willing to move to Detroit,
Chicago or Indianapolis, but
willing to move to Cincinnati,
Louisville or Lexington 4 6%3 1 1.4
% of Total
8 Some high school or adult family
member travelled outside 100-mile
radius during last three years 55 63.2 57 61.3
9 Offspring 20 years old and over
now living outside Appalachia 148 54.5 133 58.6
10 Not living outside Appalachia 124 45.6 94 41.4
11 Total offspring over 20 272 100.0 227 100.0

18-2¢

All ¢

18-2:

All
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Table 6

Years of School Completed by Offspring of Sample Heads of Households,
it by Age, Income Class, and Location of Residence

Unimproved Road Paved Road

_— Age Range and
tal Income Class Number of Average Years Number of Average Years
0 Offspring  School Completed Offspring School Completed
3 All Incomes

18-24 years 65 10.3 68 10.4
8 All ages 18 and over 272 9.5 244 97
1 Under $3,500 Income
e 18-24 years 37 10.1 19 10.3

All ages 18 and over 195 9.4 129 9535
.0

$3,500 Income and Over

18-24 years 28 10.6 49 10.5

= All ages 18 and over 77 9.6 15 10.2




(1]

(3]

(4]

(9]




(1]

(2]

(3]

(9]

[10]

[11]

(12]

(18]
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APPENDIX II

Two approaches to comparing the isolated and non-isolated groups are possible. One, in
effect, asks the question, “How frequently would the non-isolated residents travel as compared
with the isolated residents if they had the same family size, value of food production, distance
per trip, net income and frequency of ownership of automobiles as the isolated residents?” The
other, in effect, inquires, “How would the frequency of travel of the population of the Isolated
area compare with the frequency of the non-isolated residents, if family income and other factors
were equal to theirs?”

To make these comparisons, two regression equations were computed relating each of the
variables noted above to the annual frequency of trips for all purposes, one for the 87 isolated
neighborhood residents and the other for the 93 non-isolated neighborhood residents. Mean
values for each variable, regression coefficients, constant terms and standard errors of the
coefficients (in parenthesis) are shown in the accompanying table.

If the paved road area equation is used to estimate the trips per year for a population with
the characteristics of the isolated households, we estimate about 272 trips per year as compared
with an actual frequency of 225. If the equation for the areas with unimproved roads is used to
estimate the number of trips per household for a population identical to the non-isolated area, we
estimate (by coincidence) 272 trips, compared with an actual 323.

From this analysis of aggregate travel frequencies, we may infer that personal automotive
travel is roughly 15 percent less for residents of isolated areas than for comparable rural-nonfarm
residents who live on bituminous-surfaced roads.

According to our regression estimates, differences in income and the closely associated
differences in automobile ownership, account for about two-thirds as much of the difference in
travel frequencies as does the locational factor.

Our regression equations leave a majority of the variance in travel frequencies unexplained,

suggesting that unidentified factors importantly affect travel frequencies and are shown on page
26.




26

Factors Affecting Frequency of Travel for All Business, Social
and Recreational Purposes, by Area of Residence

Unimproved Roads Paved Roads
Var iahte Mean Value® Regression Coeff. Mean Value Regression Coeff
(Standard Error) (Standard Error)
Y No. trips per year 224 .95 ———- KPP ———
X1 Avg. value food
production for
home consumption $246.78 - 0.072 $127:10 - 0.154
(0.035) (0.067)
X, Avg. distance
per trip (mi.) 75 - 6.096 9.69 - 6.338
(1.245) (2.191)
X3 Family size b
(members) 3.71 +13.639 3cit> % =75551
(5.879) (6.280)
X Net income $2,909.75 + 0.015 $4,346.11 + 0.010°
4 (0.007) (0.006)
X5 Ownership of auto.
or truck
(1=own; 2=not own) 1.36 -65.619 TS -83.499
(25.607) (37.196)
a Constant term -—-- 308.953 -——- 427.844
R? - 0.45 -—-- 0.23
n —= 87 -———- 93

8A11 differences in mean values significant at P = 0.05.

bNot significant at P = 0.05; all other significant.

.6M—5—72







