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It is the purpose of this research to develop an under
standing of how policies that alter the characteristics 
of interurban transportation systems are likely to in
fluence the growth and development potential of rural 
communities. Although research in progress includes 
social, political, land use, and other aspects of trans
portation impact on rural towns, this paper deals pri
marily with three stages of research into economic de
velopment and the influence of transportation on that 
development. 

Of particular importance to the thrust of our research 
was the distribution of highway benefits in terms of 
strengthening the economic bases of rural towns. The 
notion that transportation is one of several influences on 
economic growth rather than a producer of economic 
growth is essential to understanding the role of the 
transportation planning process. Economic growth in 
a given region is a response to a variety of factors such 
as human resources, natural resources, and regional 
demand. Accessibility provided by the transportation 
system, however, may influence dee is ions regarding 
preference, location, and the extent to which a trans
portation network influences the distribution of basic 
industry in an area can affect the long-range de
velopmental patterns of the towns involved. 

Three stages of analysis were conducted to under
stand how the highway benefits occurred. In the first 
stage, a case study of several industries that located in 
the rural town of Sealy, Texas, was used to determine 
both objective and subjective influences on location 
choice, In the second stage a multivariate analysis was 
made of the towns in the rural region through which a 
recently upgraded interurban highway passed to deter
mine tile statistical correspondences between location 
in the regional infrastructure and the export-base growth. 
In the third stage an examination was made of the trends 
in industrial typology in relation to location in the re-
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gional infrastructure. The third stage is still in progress. 
The resulting models not only shed quantitative light on 
the growth characteristics of highway benefits but also 
serve as useful models for planning at the system level. 
The results of the first two stages are discussed in this 
paper. 

CASE STUDY 

The object of the case study was (a) to examine several 
industries that chose to locate their plants in a rural 
town, (b) to isolate the importance of those factors that 
made the rural town an expedient choice for plant loca
tion, and (c) to gain insight into those variables that 
might be useful for developing a comprehensive mode. 
Sealy, the site of the case study, is a small town ap
proximately 80 km (50 miles) from Houston and has a 
population of about 3000. · 

Four industries that located in Sealy were chosen for 
study, and each industry was sent a questionnaire to de
termine the extent to which personal contacts and per
ceived advantages influenced the choice of Sealy. In 
addition, a comparative study was lDldertaken to indicate 
the possible advantages of Sealy over other areas in 
the region, both rural and urban. These factors in
cluded the following: 

1. Demand-national investment trends (new plants, 
income, and market), regional growth of linked in
dustry, and data from survey; 

2. Land and tax-land value comparisons such as site 
size, county taxes, and city taxes; 

3. Labor-size, median income, and skills; 
4. Ca.pital-bank deposits ; · 
5, Power-resources and rates; 
6. Transportation-type per industry, structure in 

area, costs of labor such as size, median income and 
skills; and 

7. Personal preferences-survey. 

For each of the industries, the key influencing factors 
noted in the survey were folDld to correspond generally 
with the findings in the comparative study. However, 
some other important factors that emerged from the 
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transportation analysis included the following. 

1. Accessibilit y t o a combination of major trans
portation links (i.e ., ra11 and Inter state highway) was a 
consistent factor, even though it was not a lways t he 
most impor tant factor. . 

2. Minimum lot size and land cost constraints were 
important factors for deciding to locate in a rural area 
rather than an urban area. 

3. Minimization of labor costs was probably the 
most important factor influencing the choice of a rural 
area. 

4. Other cost factors, especially tax structures, 
were relative to the proximity of a large urban area. 

The variations of the results in the case study suggest 
that differences in the size of the operation and in the 
nature of the product need to be accounted for if gen
eralizations are to be made about the relative impor
tance of different factors. The important determinant 
for the largest company was the combination of energy 
resources, rail, and highway. For the smaller com
panies, labor costs and labor relations seemed to be 
more important than other factors, and, for one land
intensive industry, the combination of labor costs and 
land costs was the determining factor. The relative 
rankings in the survey do not, however, serve as a 
perfect measure of the role played by transportation in 
influencing plant location. Although accessibility to 
transportation facilities ranked relatively low in the 
surveys of smaller companies, availability and rea
sonable cost of transportation may well have been 
necessary conditions for choice of location in all cases. 

Table 1. Dependent variables used in models A, B, C, D, and E series. 

Model 
Model Model Model Model E 

Variable A B C D Series 

Population X X X X X 
Dist:u1ce to SMSA X X X X X 
Trave l time to l-10 X X X X 
Rail Links X X X X X 
Distance to next lar~er town X X X X 
Travel time to next nearest 

u. s. hi~hwav X X 
Travel time to nearest U. S. 

hi~hwav X X 
Distance to next town X 
Transv:encrated variable X 

Freedom from congestion was ranked the highest in all 
surveys, and this indicates that this transportation -
related factor is of greater significance than is usually 
considered to be the case. 

REGIONAL DISTRIBUTION 

The influence of the combination of transportation 
networks-the notion of equilibrium of factors relative 
to dis tance from a standard metropolitan statist ical ar ea 
(SMS A)-was used to evaluate the growth of the economic 
bases for the rural towns located in the region impacted 
by the construction of 1-10. This influence was analyzed 
by comparing over a 15-year span the shifts in the 
manufacturing employment data from the 40 towns in the 
region with a series of variables suggested from the 
findings in the case study. The towns chosen for study 
were within an area that extends up to 96 km (60 miles) 
from I-10 between San Antonio and Houston. 

A step 01 regression analysis was used to establish 
correspondences between the shifts in basic employment 
and the following variables: 

1. Distance to the nearest central city of SMSA, 
2. Population, 
3. Accessibility to I-10, 
4. Accessibility to rail, 
5. Distance to next larger town, and 
6. Accessibility to other major U.S. highways. 

A series of models was tested to determine the best 
model or set of models that would explain the growth in 
manufacturing employment for the rural towns studied. 
In all, 10 ·models were evaluated, The first series, a 
set of 4 models, used data from the entire 40-town 
data base. The second series, two sets of 3 models 
each, used population data grouped into ranges. The 
second series was chosen as the most appropriate set 
of models. The dependent variable in all models except 
model D was the net change in manufacturing employ
ment from 1960 to 1974. The percentage change in 
model D was also tested. 

The models tested that used the entire 40-town data 
base are referred to as A, B, C, and D. It was deter
mined that these models incorporated a wide population 
variance, and the data base was subsequently divided 
into three population ranges and tested agai,n with the 
variables in model A to isolate the effects of I-10. The 
dependent variables used in models A, B, C, D, and the 
E series are given in Table 1. 

Table 2. Increase in value of the correlation coefficient as variables are added to the equation. 

Standard Increase in 
Error of Correlation Standard Correlation 

Variable Constant F-Ratio Residual Coefficient Error Coefficient 

Group I 18.989 543 5.217 13.7680 
Access to second U S. highway -1.362 24 0.464 84 0.4169 
Population +0,032 73 0.022 17 0.1424 
Distance to SMSA +0.329 07 0.191 06 0.0503 

Total 0. 6760 

Group 2 33.211 136 9.690 33.8627 
Access to second U.S. highway -4.535 88 1 .224 13 0.6455 
Distance to SMSA 0. 765 88 0.416 33 0.0530 
Access to Rail 31.554 20 14.233 03 0.0524 
Access to first U.S. highway -5.089 89 2.572 61 0.0574 

Total 0. 8030 

Group 3 32 .689 115 6.641 68. 7049 
Population 0 .019 22 0.014 64 0 .5391 
Access to second U.S. highway -8.291 16 3.529 16 0.1588 
Distance to SMSA -2.814 32 I. 769 21 0.1015 

Total 0. 7994 



In the preceding models, the population variable 
carried the most weight in increasing the correlation 
coefficient. The shifting importance of the distance to 
SMSA variable and rail link variable as well as the 
question of wide population variance suggested that a 
further breakdown of the data base into population groups 
might provide for a more insi.ghtful analysis. Thus, the 
towns were divided into groups 1, 2, and 3 based on 
populations for 1960: 50 to 700, 701 to 3000, and 3001 
to 10 000 respectively. 

The model E series indicated the differential im
portance of the variables for each population group. The 
size of the town was relatively less crucial to growth in 
manufacturing in the largest group than in the two smaller 
groups. Ace ess ibility to 1-10 contributed significantly 
more to towns with a population between 701 and 3000 
than to either the smallest or largest towns. This fact 
suggests that a potential for stimulation exists by im
proving facilities in a town of group 2 size. In the case 
of the two smaller population ranges, the greater the 
distance was from an SMSA the more the manufacturing 
growth tended to occur. However, although this model 
exhibited a coefficient that was less significant, it still 
indicated that, for the largest towns studied, proximity 
to an SMSA was beneficial and that, for those larger 
towns farther from an SMSA, the manufacturing base 
increased less. 

The model E series failed to incorporate rail links 
and the accessibility to a second U.S. highway as sig
nificant variables although the latter was the second 
most important variable in models B and C, accounting 
for about 5 percent of the increase in the coefficient in 
B and 10 percent in C. Thus, the next step was to in -
tegrate these variables and to test the growth of manu
facturing within the context of access to other major 
highways in the region. Therefore, the next series 
deleted 1-10 as a single variable and incorporated the 
U.S. highway variables. This combination of variables 
produced significant increases in the coefficient of each 
equation, improved the corresponding F-ratio, and re
duced the standard error. 

FINAL SERIES OF MODELS 

The final series of models incorporated the accessibility 
to more than one major highway, which was suggested 
by models Band C, and retained the populatfan ranges, 
which, as evidenced in model E series, pointed out the 
differing importance of the variables to towns of dif
ferent sizes. The relative weights of importance of the 
independent variables are given in Table 2. As the In
dependent variable is added to the equation, there is an 
increase in the value of the correlation coefficient. The 
resulting equations suggest that growth in the manufac -
turing sector of rural towns may be described as a func -
tion of several factors that relate to the position of that 
town in the hierarchy of the region and the accessibility 
of the town to transportation facilities. 

In the case of the smallest towns analyzed, the single 
most important variable w;i.s increased accessibility 
afforded by proximity to a second major U.S. highway. 
The importance of this variable seems to derive from 
the fact that the region is well served by U.S. highways. 
Proximity to an SMSA is found to favor manufacturing 
growth in the larger rural towns, while the reverse is 
true for smaller rural towns (population under 3000). 
This correlation may be partially explained by the type 
of manufacturing concerns involved. Another explana
tion may be a higher incidence of footloose and resource
based manufacturing growth. Supportive findings were 
noted in the case study survey that, for the resource
based concerns, proximity to Houston was not deemed a 
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critical factor in location. In the case of the larger 
rural towns, the advantage gained from proximity to an 
SMSA suggests growth of concerns that are market 
oriented and perhaps transport-cost sensitive as well as 
a certain spin-off effect noted in other growth studies. 

The combined importance of rail and highway is 
particularly evident in that range of towns with a popula
tion of 701 to 3000, even though these modes are not 
differentially significant to manufacturing growth in the 
smaller and larger towns. Since rail service is ubiq
uitous in the larger towns studied, the rail factor is de
velopmentally important at this stage. Whereas highway 
access is most critical to manufacturing gains in the 
smaller rural town, population gains influenced the 
larger rural towns. The population variable is con
sistently important and may, to a certain extent, rep
resent attractability to the service sector of the town. 

SUMMARY AND CONCLUSIONS 

This research has centered on the interrelation between 
interurban transportation systems and the industrial 
growth in a rural environment. The analysis was divided 
into three stages: 

1. Comprehensive case study that indicated the loca
tional criteria used by several industries in a predeter
mined rural region, 

2, Analysis of the distribution of basic employment 
gains in the region, and 

3. Methodology for more specific projections of 
market, product, and industrial characteristics. 

To date, the findings of the studies verify the need to 
provide basic and essential guidelines for use by resi
dents of small rural communities and by professional 
planners who plan the major interurban transportation 
systems. The observations resulting from this study 
will be used in subsequent phases of the research pro
gram and will serve as input to the planning documents. 
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