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ABSTRACT 

A technique was developed to estimate the regional development effects of high
way investment. The study area was the Province of New Brunswick, Canada. A 
weak relationship between highway investment and regional development was found 
to exist. The results indicate that the hypothesis of saturation and shift may 
be occurring. As it becomes saturated, the highway network exhibits less of a 
developmental effect and begins to act as an agent to increase personal mobil
ity. The results of the models indicated that highway investment was related to 
increased mobility in one of the five test regions. No relationship was evident 
in the other four economic regions in the study area. The analysis also indi
cated that highway development in New Brunswick progresses through three phases. 
In the first phase the highway network is not developed to a level at which it 
is capable of encouraging regional development. In the second phase the network 
acts as an agent for regional development, whereas in the third phase it becomes 
an agent for personal mobility. 

It is generally believed that in order to reduce 
regional disparities, government action is required. 
In 1957 the Gordon Commission on Canada's Economic 
Prospects indicated that an improved highway network 
would encourage regional development. This argument 
has been prevalent in the justification of most, if 
not all, of the future federal-provincial agreements 
that provide federal funds to assist regional highway 
improvements in Canada. 

In recent years, the validity of this argument 
has come under question. It has been suggested that 
the construction of highway infrastructure does 
little to encourage regional development. 

The hypothesis that a transport system can be 
saturated to the point where there are diminishing 
benefits to a regional environment was outlined by 
Meier <.!.>. In general form the hypothesis states that 

The incidence of the transport system on the 
socio-economic development of regional en
vironments is becoming increasingly saturated 
at the present time and is shifting to other 
civilisatory and cultural aspects. 

The hypothesis was examined in western European 
industrialized nations in a comparison of the 
nations' own history and a simultaneous comparison 
with countries in Europe and the Third World that 
have a lesser developed economic structure. Meier 
(1) concluded that evidence from Switzerland sug
gests that the hypothesis is correct; in Switzer
land, transport systems were switching from a devel
opment asset to a mobility asset. 

Historically, it has been assumed that highways 
have an interregional effect. They serve as a means 
of transporting people to other regions. This func
tion is giving way to more local influences, provid
ing better access within the region. 

The level of effects is also changing. In the 
past, highways have had effects on the whole society. 
The hypothesis suggests that the effects of highways 
are changing so that it is the individual who is 
benefiting from highway construction. Thus transport 
facilities are losing their importance as a develop-

ment tool. However, they are increasing in importance 
as an agent of personal mobility. 

RESEARCH METHODS 

In order to test the hypothesis of saturation and 
shift from development functions, a model was devel
oped to identify the variance in a region's economy, 
which can be explained by investment in the region's 
highways. The model also estimates the magnitude of 
the effect of highway investment. 

For the purpose of this research, the basic 
observation unit is the economic region. Following 
world War II, Canada was divided into a series of 68 
economic regions. These regions were subprovincial 
units with similar characteristics that could be 
used for estimating the impact of changing economic 
conditions. 

The study area, the Province of New Brunswick, 
Canada, was divided into five economic regions, with 
the boundaries falling on county lines. Each region 
is identified by the major city in the region; 
namely, Saint John, Moncton, Fredericton, Edmundston, 
and Bathurst. Although most of the socioeconomic and 
highway data are recorded as a provincial total, 
some of the socioeconomic data and all of the high
way data can be disaggregated to the regional level. 
These disaggregated data will be used in the analy
sis. 

The model takes the form: Yt =a+ bXt + r 

where Yt is the economic indicator that measures 
the performance of a region's economy at time t, 
Xt is the highway development variable that is a 
measure of the investment i": a region's highways, 
and r is the residual. 

In this model, b represents the magnitude of the 
effect highway investment has on the economic indi
cator. To accurately estimate the effects of highway 
investment, the proper lag period between investment 
and economic development should be used when enter
ing the highway development variable into the model. 
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In this study the correct lag period will be deter
mined by altering the model to include a range of 
lags . 

A review of previous research on highway impact 
analysis revealed that employment within a region is 
primarily use d as the indicator of regional develop
ment. For this research the use of employment as the 
dependent variable is not possible. Neither the 
employment by industrial classification nor the 
total employment is available at the New Brunswick 
regional level throughout the study period. 

As a proxy for total regional employment, the per 
capita income from wages, salaries, and commissions 
will be used to indicate regional development. Sta
tistics Canada's all-i tern consumer pr ice index for 
Saint John was used to deflate the per capita wages, 
salaries, and commissions into 1971 dollars. 

Because highway investment is a regional factor, 
only that part of the dependent variable that is 
affected by regional factors should be entered into 
the model. Shift-share analysis was used to divide 
the change in socioeconomic activity into two com
ponents (2). The aggregate growth component measures 
the change in a region's socioeconomic activity as 
the rate of change in the analysis area (the pro
vince in this research). 

The second component, the competitive component, 
is actually a measure of the economic activity of a 
region based on changes particular to that region. 
If the region grows at the same rate as the province, 
the region's competitive component will be zero. 

The highway development variable will be repre
sented by monetary expenditure on highways that will 
provide many benefits not realized in other methods 
such as the use of dummy variables (3) or accessi
bility measures (4). The history of highway develop
ment in New Bruns;ick is characterized by continuous 
improvements to the existing infrastructure. Unlike 
other variables, expenditure on highway construction 
has the ability to determine the magnitude of these 
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continuous improvements. 
Construction Cost Index 
effects of inflation. 

The New Brunswick Highway 
was used to eliminate the 

HIGHWAY INVESTMENT IN NEW BRUNSWICK 

The total expenditure on highway construction in New 
Brunswick appears to be directly related to the 
amount of funding available from the government of 
Canada. Areas designated by federal assistance pro
grams received a relatively high proportion of the 
construction, whereas capital construction in other 
areas did not increase as rapidly. 

Since 1951 the Province of New Brunswick has en
tered into 23 federal cost-sharing agreements under 
8 programs. The programs under which these agree
ments operated are as follows: 

1. Trans-Canada highway agreements, 
2. Roads to resources programs, 
3. Atlantic Development Board (ADB) agreements, 
4 . Northeast New Brunswick federal-provincial 

rural development agreements, 
5. Department of Regional Economic Expansion 

(DREE) special areas and highways agreements, 
6. Community Improvement Corporation (CIC) 

agreements, 
7 . Department of Regional Economic Expansion 

General Development Agreements (GDA), and 
8. Canada-New Brunswick Highway Strengthening/ 

Improvement (MOT) agreement. 

The time frame of each of these agreements is shown 
in Figure 1. 

The fiscal year 1951-1952 was selected as the 
first year of the study mainly because the con
struction of the Trans-Canada Highway through New 
Brunswick was beginning at that time. 

I~- M.O.T._1 Agreewent 

l_--- ~G.D.A. ____ 1 
Agreements 

1
_CIC_

1 

1 __ D. R.E.E. Special~-! 
Areas and Highways 

J~~ A.D.B.~~J 
Agreements 

r~~Roads to Resources _ __ 
1 Program 

r--------~Trans-Canada Highway Agreements ______ _ 

I-I-I-I-I-I-I-I--I-I-I-I-I-I-I-I-t-I-I-I-I-I-I-I-I- I-I-I-I-I-I-I-I-
1950 1955 1960 1965 19 70 1975 1980 

Source: New Brunswick Department of Transportation 
* Federal-Provincial Rural Development Agreement 

FIGURE 1 Federal cost sharing programs. 
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DATA ANALYSIS 

The magnitude of highway investment for each year of 
the 31-year study period (1951-1982) was available 
for each region. The magnitude of the per capita 
wages, salaries, and commissions was not available 
for the entire study period. In 1957 the Department 
of National Revenue changed its publishing format to 
include more statistics. Before 1957, the value of 
per capita earnings is not published at the regional 
level. Because of a delay in the publishing process, 
the 1980 ca l enda r year is the mos t recent year for 
which statistics are available . Thus a va l ue for per 
capita wages , salaries , and commissions can onl y be 
determined for 24 years. 

With 23 years of economic data (1 year is lost in 
the shift-share analysis) and 31 years of highway 
investment, the maximum number of observations pos
sible in the time series is 23. 

The data in Table l present the calibrated 
regional development models. In these models the 
competitive component of the share of per capita 
earnings is denoted [SWS]. HILAG4 is the magnitude 

TABLE I Regional Development Models 

!-value of 
F-value Regression 

Regional Model 11 of model Coefficient r2 

Fredericton 
SWS = -50.8 + 14.1 (HILAG4 + 106) 2 1 6.03 2.45 0.24 

Moncton 
No significant model 

Saint John 
SWS = -24.8 + 8.9 (HILAG4 + 106) 21 5.02 2.24 0.21 

Edmundston 
No significant model 

Bathurst 
No significant model 

of highway investment 4 years before the increase in 
earnings, in constant 1971 dollars. 

As outlined in Table 1, models were developed for 
only two economic regions: Fredericton and Saint 
John. No significant model was developed for the 
Moncton, Edmundston, or Bathurst regions. 

The model developed for the Fredericton region 
indicates that an investment in highway construction 
has a positive effect on the regional economy 4 years 
later. The magnitude of this effect is that for every 
$1 million invested in Fredericton's highway network, 
there is an increase of $14.1 in Frederict on's share 
of per capita earnings. Thus as highway investment 
increases in the Fredericton region, the earnings of 
the region will rise relative to the provincial 
average. 

The model also indicates the influence of factors 
other than highway construction. If no money was 
invested in highways, the residents of the Frederic
ton region would incur a relative loss in earnings 
of $50.8 per person. Thus $3.6 million of investment 
are required to maintain the provincial average rate 
of increase of earnings. 

The results in the Saint John region are similar 
in concept but are different in magnitude. In Saint 
John, as in Fredericton, an investment in highways 
has an effect on the region's earnings 4 years later. 
For every $1 million invested in highway construc
tion in Saint John, there is a relative increase of 
$8.9 in per capita earnings. Due to the influence of 
other factors, an investment of $2.8 million is 
required to maintain the provincial average rate of 
increase of earnings. 
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These numbers should not be accepted as exact 
figures, but should be considered approximations. If 
more explanatory variables were available to be 
included in the model, the estimated magnitude of 
the effects of highway investment would change. 

No significant models would be developed for 
three regions. This may be the result of two possi
bilities. One possibility is that highway investment 
has no significant effect on the economic develop
ment of the regions. However, because the investment 
in highways has a significant effect on the economic 
development of two regions, this possibility does 
not appear valid. The second possibility is that 
highway investment does have a significant effect on 
highway development but this effect is not notice
able because of the absence of other explanatory 
variables. This possibility also appears to be in
valid because of the ability to develop models in 
two regions. This may indicate that the function of 
highways is changing within the study period. In the 
early portion of the study period, highways may have 
had a substantial effect on regional development. If 
the saturation point is reached in the latter portion 
of the study period, the overall development effect 
of highways would be diluted. 

SAI NT J OHN REGION 

Throughout the 1950s the magnitude of highway in
vestment in the Saint John region remained relatively 
small. In 1964 a major increase in construction 
occurred. The construction of the region's major 
arterial highway from St. Stephen to Sussex resulted 
in a substantial investment within the region until 
its completion in 1972. 

Subsequent to 1972, the magnitude of the invest
ment in regional highways declined while a major 
portion of the total investment financed the con
struction of the Saint John throughway. It could be 
argued that an investment in the construction of the 
Saint John throughway, which would serve primarily 
to increase the ease of traveling through the city 
of Saint John, would have a smaller development 
effect than an investment in the construction of a 
regional highway. It would thus appear that after 
1972 there was a decline in the construction of 
regional highways. 

If this decline in the investment in highway 
construction was due to the approximate completion 
of the highway network it could be assumed that the 
saturation point had been reached. To test whether 
the Saint John regional highway network became 
saturated in 1972, two models were used. The models 
were the same as those developed in the previous 
section except for the time frame. One model was 
developed using the investment in highway construc
tion before 1972 as the independent variable, and 
the second model was developed using the investment 
in highway construction subsequent to 1972 as the 
independent variable. 

The dependent variable for each of the models was 
Saint John's share of the total per capita wages, 
salaries, and commissions 4 years after the highway 
investment was made. If the coefficient representing 
the magnitude of the development effects of highway 
investment from the pre-1972 model is statistically 
greater than that of the all-year model, and if the 
the same coefficient for the post-1972 model is 
statistically lower than that of the all-year model, 
it could be concluded that the regional highway 
network became saturated in 1972. Therefore, sub
sequent to 1972, highway investment had smaller 
developmental effects and the secondary function of 
highways was changing. If the coefficients were not 
statistically different it would be concluded that 
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the saturation point of the highway infrastructure 
had not yet been reached and that investment in 
highway construction continues to provide a develop
mental function. 

A summary of the three models is given in Table 
2. In these models SWS represents the competitive 
component of the Saint John region's share of per 
capita earnings. All three models are statistically 
significant at a 10 percent level of significance. 

TABLE 2 Model Development for the Saint John Region 

F-value t-value of 
of Regression 

Model n Model Coefficieirt r2 

All-year 
SWS = -24.8 + 8.9 (HJLAG4.;. 106 ) 2t 5. 02 2.24 0.2 1 

Pre-1972 
SWS = -26.2 + 8.3 (HILAG4.;. 106 ) 17 3. 31 1.82 0.18 

Post-1972 
SWS = -15.0 + 9.8 (HILAG4.;. 106 ) 4 9.04 3.0 1 0.82 

A Student's t-test indicated that at a 10 percent 
level of significance there is no significant dif
ference between the change in the level of economic 
activity caused by events other than highway invest
ment (the "a" coefficients in the models) in each of 
the three models. The t-test also revealed that 
there is no significant difference between the 
magnitude of the development effect of highway in
vestment. The point of saturation of the highway 
network had therefore not been reached within the 
study period, and highway investment continued to 
play a small developmental role. 

FREDERICTON REGION 

In the Fredericton region, the increase in highway 
construction in the late 1950s was due to the con
struction of the early portion of the Trans-Canada 
Highway. The increase in cons truction in the late 
1960s resulted in the vir t ual completion of the 
Fredericton portion of the Trans-Canada Highway. The 
increase in construction at that time was a result 
of the federal contribution of 90 percent of the 
construction costs. 

Following the 1968 fiscal year there was a no
ticeable decrease in the money invested in the con
struction of highway infrastructure in the Frederic
ton region. Although the trend in construction 
subsequent to 1968 appeared to be generally increas
ing, this may not have been a result of the need for 
the investment. In every provincial election year 
since 1970 the investment in the construction of 
highways increased dramatically. This sugges t s that 
the h i ghway network may have become sa turated in 
1968, and the general increases in investment sub
sequent to that point were due to political rather 
than transport or development reasons. 

To test whether the saturation point was reached 
in the Fredericton region in 1968, two models were 
developed. One model examined the effects of highway 
investment on economic development before 1968, and 
the second model examined the relationship after 
1968. If the effects of highway investment after 
1968 are significantly lower than the effects when 
considering all years, it could be concluded that 
the Fredericton highway network became saturated in 
1968. 

A summary of the three models is given in Table 
3. In these models SWS denotes the component of the 
Fredericton region's share of per capita earnings. 
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TABLE 3 Model Development for the Fredericton Region 

F-value t-value of 
of Regression 

Model n Model Coefficient r2 

All-y¢ar 
SWS = -50.8 + I 4.1 (HILAG4.;. 106 ) 21 6.03 2.45 0.24 

Pre-1968 
SWS = -26.3 + 12.3 (HILAG4.;. 106 ) 15 3.77 1.94 0.22 

Post-1968 
SWS = -122.2 + 25.1 (HILAG4.;. 106 ) 8 3.43 1.85 0. 36 

The three models are statistically significant at a 
10 percent level of significance. 

A Student's t-test indicated that at a 10 percent 
level of significance there was no significant dif
ference in the level of economic activity caused by 
events other than highway investment in each of the 
three models. The t-test also indicated that there 
was no significant difference in the effects of 
highway investment on regional development in each 
of the time periods examined. This implies that the 
saturation point of the Fredericton regional highway 
network had not yet been reached. 

MONCTON, EDMUNDSTON, AND BATHURST REGIONS 

In the regions of Moncton, Edmundston, and Bathurst, 
no relationship between highway investment and eco
nomic deve lopment was evident. Bec a use a relation
ship was f ound in two regions, it appe a rs that high
way i nvestment could have an impact on regional 
development. This indicates that a relationship 
between highway investment and regional development 
may have existed before the study period or after 
the study period. 

The hypothesis of satura t i on sugges t s that after 
a certain level of investment , add i t i onal i nvestment 
will have no developmental effects but will affect 
individual mobility. If this level of investment was 
reached before the study period, a relationship 
between a measure of mobility and investment in 
highway infrastructurte should be evident. If no 
relationship was evident it would appear that the 
level of investment in highways has not yet reached 
a level at which it would cause economic development. 

To test whether highway investment is serving to 
increase personal mobility in any of the three 
regions, the model developed in the previous section 
was utilized. The investment in highway construction 
was used as the indicator of the development of 
highways. As outlined before, a variety of lead and 
lag periods was used to determine the proper delay 
between cause and effect. 

The ratio of the total retail sales within a 
region to the total income of the residents of that 
region was used to indicate the level of personal 
mobility. In the short run the average consumer was 
expecte d to spend a pproximately the same percentage 
of t otal income on r etail goods . Thus, an increase 
in the rat-iQ __ of retail sales to total income of a 
region would indicate that people were traveling t o 
this region to purchase retail goods. Similarly, a 
decrease in the ratio indicates that people were 
leaving the region to purchase retail goods. 

The results of the three models are given in 
Table 4. The competitive component of the ratio of 
total retail sales to total income (expressed as a 
percentage) of a region is denoted [RS/TI]. A signi
ficant relationship was evident in the Moncton re
gion whereas no significant relationship was evident 
in the Edmundston and Bathurst regions (at a 10 per
cent level of significance). 
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TABLE 4 Regional Saturation Models 

Regional Model 

Moncton 
RE/TI=-3.17 +0.51 (HILAG4 

-;. 106) 

Edmundston 
No significant model 

Bathurst 
No significant model 

n 

F-value 
of 
Model 

20 9.46 

!-value of 
Regression 
Coefficient r2 

3.08 0.34 

The mode l deve loped for the Moncton region indi
cated t hat t here was an increase in the ratio of 
retail sales to total inco me relative to the pro
vincial average of 0.51 pe r cent 4 years after an 
investment of $1 million in highways. Due to external 
influences, an investment of $6.2 million is required 
to maintain the average provincial growth. 

The statistical correlation between the invest
ment in highway infrastructure and the measure of 
personal mobility provides ev i dence tha t t he hy 
po thesis o f saturation a nd s hift f rom de ve lopment 
f unc tions is correct. IU ghway i nvestment did stimu
late economi c developmen t in two regions; however, 
mobility was related to investment in the Moncton 
region. Th i s provides evidence that h ighway invest
ment in Moncton pla yed a devel opmen t r o l e bef ore the 
study period. The v a l idity of t hese concl us ions 
cannot be determined due to the unavailability of 
statistics before the study period. 

A statistically significant model could not be 
developed for the Edmundston and the Bathurst 
regions. Bec a us e no r e l ations hip was eviden t between 
highway i nvestment a nd r eg i ona l de ve lopment or per
sonal mobility , it appears that the level of. invest
ment in highways had not yet reached a level at 
which it would cause development. In time, continued 
highway investment in these two regions should be 
correlated with increased regional development. 

DISCUSSION AND CONCLUSIONS 

The results presented in this paper provide some 
evidence to support the hypothesis of saturation and 

. shift, and indicate that it is applicable to the 
study area in New Brunswick. It appears that the 
highway networks are developed to different levels: 
the highway network in the Moncton region developed 
before the study period, the highway network in the 
Fredericton and Saint John regions were developing 
to their ful l potential throughout the study period, 
and the highway network in the Edmundston and 
Bathurst regions had not yet reached a significant 
level of development. 

After calibrating models for each of the five 
economic regions and examining the hypothesis of 
saturation and shift, several observations on the 
secondary function of highways can be made. Trans
portation improvements provide the opportunity for 
economic development; however, because of their 
individual characteristics, each economic region may 
react to the opportunity at different times. Some 
regions may react quickly, whereas there may be a 
considerable lag time between cause and effect in 
other regions. In New Brunswick the lag time between 
investment in highway infrastructure and the result
ing effect appears to be 4 to 5 years. 

The secondary effects of investment in highways 
appears to go through three phases. The first phase 
is the preliminary development of the regional high
way network. At this stage limited development of 
the highway network has been completed. Although the 
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highway network may adequately serve its primary 
function, new construction and upgrading does not 
have the potential to encourage development. 

The second phase occurs after the regional high
way network has been developed to a certain level. 
Wi h a sufficient highway network in place, addi
tiona l highway inves tmen t has the ability to encour
age economic development. 

As the investment in the highway network con
tinues , the region becomes saturated wi th highways. 
A poi nt is reached at which any addi t i on to this 
network does not encourage further economic develop
ment. This is the third phase. Investment in the 
highway network no longer encourages economic devel
opment, but serves to increase the mobility of the 
residents. 

The analysis indicated that the Edmundston and 
Bathurst reg i ons were in the first phase throughout 
the study per i od. These regions of the prov i nce had 
been the last to receive a developed highway network, 
and the investment in highways in these regions was 
generally lower than in the other regions. With 
increased f ederal funding, especially in the Bathurst 
region, increased highway investment should begin to 
have a development effect. 

The Fr edericton and Saint J ohn regions appea red 
to be i n t he second phase thr oughout the s tudy pe 
r iocl. Because Frederic t on is the prov i nci a l capital 
and Sain t J ohn i s New Br uns wi ck' s majo r port and 
largest city, these regions received r ela tively 
devel oped highway networks at an earlier t ime than 
the rest of the Province . By 1950 the highway net
work developed to the point that it could encourage 
economic development within the region . Throughout 
the s tudy period , continued inves t men t in highways 
encouraged further economic development. 

Throughout the study per i od, the Moncton region 
was in the third phase of deve lopment as highways 
encouraged an increase in personal mob i lity . 
Throughout the history of New Brunswick, Moncton has 
been called the "Hub of the Mari times." This is a 
result of the increased trans port service activity 
of the area, as it is mainly a d is tribution center. 
Because of Moncton's advanced level of economic 
development, it would follow that the developmental 
stage of highwa ys would arrive and depart r elati vely 
quickly. By 1950 h ighway investment had c eased en
couraging economic development and had begun to act 
as an instrument to encourage personal mobility • 
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