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THE LINK BETWEEN HIGHWAY INVESTMENT AND ECONOMIC DEVELOPMENT - A TIME SERIES

INVESTIGATION: SPECIFIC ECONOMIC SECTORS

A. EFFECTS OF HIGHWAY EXPENDITURES ON SPECIFIC ECONOMIC SECTORS

In Appendix IV we used time-series techniques to analyze how highway
expenditures in Minnesota counties affect total nonagricultural employment. In
this section, we apply those same techniques to determine the highway
expenditure effects on specific sectors of the economy. In addition to the data

used in the total employment analysis, we use County Business Patterns

employment data broken down into seven sectors:

(a) Construction;

(b) Manufacturing;

(¢) Transportation, Communication, and Public Utilities(TCPU);

(d) Wholesale Trade;

(e) Retail Trade;

(f) PFinance, Insurance, and Real Estate(FIRE); and

(g) Services.
Also, we use agricultural cash receipts for 1974-1982 from the Minnesota
Agricultural Statistics, combined with agricultural personal income statistics
for 1964-1974 from MAPS.

As in our previous work, we will use Vector Autoregressions (VARs),
structural plots, and Granger-Sims causality tests. Because each VAR includes
all eight sectors as well as the highway expenditures, it is necessary to reduce
the number of coefficients estimated. Therefore, for all groups except the
Regional Centers, the VARs have four lags in each variable (In the total-
employment analysis, the number of lags was five). Because there are only seven

Regional Centers, the VAR for the Regional Centers has only three lags.



We did keep five lags for the structural plots and causality tests.
However, to do so we only included two variables in the system at the same time
- the highway expenditures and the particular sector employment. As a result,
some incompatibilities exist between the VARs on the one hand and the structural
plots and causality tests on the other. However, these incompatibilities did
not produce significantly differing results between the VARs and structural
plots. The VAR system was formed into a Wold causal chain starting with highway
expenditures, then the seven nonagricultural sectors in the above order,
followed last with agriculture cash receipts.

Tables 1-6 and Figures 1-6 present the effects of highways on employment
for all nonagricultural sectors except construction. Since the County Business
Pattern employment data is for the second week of March, we found the
construction employment series to be very stochastic and had little resemblance
to the true construction activity for each year. Thus, little meaningful
interpretation could be given to any of our results for construction employment.
Therefore, these results are not presented in the tables and figures.

For each grouping of counties, a table presents the results of the
causality tests and summarizes the VARs and structural plots for the seven
nonagricultural sectors; each figure presents VAR and structural plots for these
sectors. The agricultural results are presented separately for each grouping in

Table 7 and Figure 7.

STATEWIDE

In the total-employment analysis of Appendix IV, we found that a $1 million
increase in highway construction expenditures increases total nonagricultural
employment by a statistically insignificant six to eight jobs on average over

the next decade. We also concluded that about half of this effect was explained
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by the construction effect -- i.e., the short-term effect of monies being spent
for the construction rather than the long-term effect of the existence of the
new or improved highway. Table 1 and Figure 1 present this effect broken down
into sectors.

Table 1 indicates that the magnitude of the effects of highway expenditures
is spread fairly uniformly across the employment sectors and is consistently
positive. The VARs in figure 1 do indicate that the retail, FIRE, and services
employment is primarily affected in the short-term by the construction effect.
On the other hand, the employment in the manufacturing, TCPU, and wholesale
trade sectors is primarily affected in the long-term.

While the causality tests for the total-employment analysis found no
indication of causality, the significance level for the three-lead test in the
wholesale trade sector was 2.35%, a good indication that some causality exists.
The significance for the six-lead wholesale-trade test is weaker than the three-
lead test; nevertheless, the VAR in figure 1 indicates that the long-term effect

of wholesale trade is stronger than the short-term effect.

URBAN

In our previous analysis we found that a $1 million increase in highway
expenditures increases urban total employment by 45-52 jobs on average over the
following decade. The majority of these jobs occurred in the long-run. Table 2
and figure 2 present this effect broken down into sectors.

As noted in table 2, additional highway expenditures increase employment in
all sectors. However, the largest percentage increase occurs in the wholesale
sector. The largest absolute increase occurs in the retail sector. The

manufacturing sector has the smallest percentage increase.



Table 2 indicates some significance to causality existing for the TCPU
sector in the short-term (the three-lead test significance level was 4.27%) and
for the wholesale sector in the long-term (the six-lead test significance level
was 4.41%; however, later work indicates that the relationship may be less
significant -- see note in Table 2).

The VAR plots in figure 1 indicate that long-term effects exist in all
sectors. The plot of manufacturing employment indicates a very long-term effect
of highways -- one that the three- and six-lead causality tests would not have
been able to detect. This delayed increase in manufacturing employment may be
due to earlier changes in one of the other sectors such as wholesale or retail

trade.

NEXT TO URBAN

In our previous work we found that a $1 million increase in mnext-to-urban
highway expenditures decreases employment by 5 to 15 jobs. This drop in
employment occurred primarily after five years, reflecting a very long-term
effect that the three- and six-lead causality tests could not detect. Table 3
and Figure 3 present this effect broken down into sectors.

As indicated in table 3 the effects of a $1 million increase in highway
expenditures causes each sector’s employment level to drop except for the TCPU
sector. The VAR and structural ;lots for the TCPU sector indicate that a
positive short-term construction effect of highways is followed by a negative
long-term effect. Thus, the long-term employment effects of highways in next-

to-urban counties is megative in all seven nonagricultural sectors.



REGIONAL CENTERS

Our previous results indicated very strong significance for highways
causing employment in regional centers. A $1 million highway-expenditure
increase was followed by 100-140 new jobs on average over the next decade.
Table 4 and figure 4 present this effect broken down by sector.

Tablé 4 indicates that the positive effect of highway expenditures is
spread fairly uniformly over all sectors. However, in only one sector do we
find significance to the causality tests. The six-lead test in the retail
sector has a significance level of 1.32%, strongly indicating highway
expenditures precede (or Granger-cause) employment. Although the other sectors
lack statistical significance for causality, we should interpret the VAR and
structural plots as evidence that some precedence or Granger-causality exists.

The VAR plots in figure 4 indicate that all sectors experience a long-term
effect of highways, whereas only the manufacturing, FIRE, and service sectors
experience a significant construction effect. The structural plot for retail
indicates that a small short-term construction effect lasting two years is

followed by a much larger long-term effect; both of these effects are positive.

NEXT TO REGIONAL CENTERS

Our results from total-employment analysis indicated that a $1 million
increase in highway expenditures very slightly increases total nonagricultural
employment in the short-term. In the long-term employment drops by a much
greater amount. On average over the decade following the highway expenditures
increase, employment decreases by about three jobs. Table 5 and Figure 5 break

down this effect into sectors.



-6-

The VAR plots in figure 5 show that the short-term construction effect is
of a much large magnitude than any long-term employment effects in the TCPU,
wholesale, retail, FIRE, and services sectors. As seen in the structural plots
in figure 5, long-term negative effects of employment occur in the wholesale,
retail, FIRE and services sectors.

The VAR plot of manufacturing employment in figure 5 is difficult to
explain. However, the structural plot of manufacturing indicates that the VAR
time path of employment is not directly the result of highway expenditures. One
possibility is the delayed positive effect of highways on manufacturing
employment is due to a delayed effect of the short-term increase in employment

in the other sectors from the construction effect.

RURAL

OUr previous work indicated that total nonagricultural employment increased
by three to five jobs when highway expenditures increased by $1 million. We
determined from the VAR and structural plots for rural total employment that
this increase was mostly a short-term construction effect. Table 6 and Figure 6
break this effect down by sector.

As presented in table 6, the 3-lead causality test in the manufacturing
sector has a significance level of 2.76%, indicating that highway expenditures
precede or Granger-cause manufacturing employment in the short-term. The VAR
plot in figure 6 indicates that the increase in manufacturing closely follows
the highway expenditures, indicating that this effect is primarily due to the
construction effect.

Strong causality is also indicated for the wholesale sector; the three-
lead causality test had a significance level of 0.92%, and the significance

level for the six-lead causality test was 1.44% (and could be even more
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significant -- see note in Table 6.) From the VAR and structural plots for the
- wholesale sector in figure &, we conclude that the three-lead causality test
indicates that a negative short-term effect of highways is significant; the six-
lead test indicates that a positive long-term effect of highways is significant.
Although the retail sector experienced a positive short-term construction
effect, a negative employment effect occurred in that sector in the long term.
This may indicate that improvements in highway transportation siphons off some

of the rural retail activities to the regional centers.

AGRICULTURE

The County Business Patterns employment data does not include the
agricultural sector. Because Minnesota'’s outstate economy is highly dependent
on agriculture, we used agriculture cash receipts and personal income data as an
indicator of agricultural activity in a county. The results of the VARs,
structural plots, and causality tests are presented in Table 7 and Figure 7 for
each grouping of counties,

The VAR and structural plots for the combined group in Figure 7 indicate
that an increase in highway expenditures will decrease agricultural cash
receipts both in the short-run and in the long-run. When we break down the
counties into groups, we find that the negative short-run effect occurs in all
counties except the rural counties. Although the rural counties experience a
drop in agricultural receipts in the year of the construction, their receipts
increase in the next few years. However, after six years in the VAR and four
years in the structural plot, cash receipts again fall below what they were
originally. Only the rural counties experience this negative long-term effect

of highways.



CONCIUSION AND SUMMARY

In this section, we extended our total employment analysis by breaking down
the employment into sectors and adding agricultural cash receipts as an
indicator of agricultural activity and vitality. For all counties in general,
we found that the short-term construction effect was most important in the
retail, FIRE, and services sectors. We also found that the long-term effects of
highways occurred primarily in the manufacturing, TCPU, and wholesale sectors.
In all nonagricultural sectors, the employment effects of highways for the
combined group were positive but small (which is in agreement with the total
employment analysis findings).

We found that the significant and positive effect of highways on Regional
Centers’ employment is spread fairly uniformly over all sectors and remains
positive in those sectors. As indicated in Appendix IV, the increase in
employment in Regional Centers may occur at the expense of a decrease in
employment in the Next-to-Urban counties. We found that the long-term component
of this employment decrease is spread fairly evenly across all sectors in the

Next-to-Urban counties.

B, INFLUENCE OF SPECIFIC ECONOMIC SECTORS ON HIGHWAY FUNDING

Appendix IV analyzed the relationships between total nonagricultural
employment and highway expenditures; these relationships included the effects of
highway expenditures on employment and the effects of employment on highway
expenditures. Section A of this Appendix broke down the effects of highways
expenditures on employment into the expenditure effect on each sector of the

economy. This section breaks down the effects of employment on highway funding



into the effect of each sector on the funding of highways.

As in the previous section, our analysis pools cross-sectional and time-
series data for the 87 Minnesota counties. Our data are the same as in section
A. Highway expenditures are from the period 1957 to 1982 and are broken down by
fiscal year and by county. The source for these data is the Statistical

Supplement to MnDOT’'s Biennial Report (1957-1976) and MnDOT’s finance department

(1978-1982).

As in our previous work, we use Vector Autoregressions (VARs), structural
plots, and Granger-Sims causality tests. The lag structure of our analysis is
the same as in the second paper -- 4 lags for the VARs except the Regional
Center VAR which has 3 lags; and 5 lags for the structural plots and causality
tests. The VAR systems include nine variables -- highway expenditures, the
employment of the seven nonagricultural sectors, and the agricultural cash
receipts. The structural plots and causality tests include only two variables
-- highway expenditures and the specific sector employment (or cash receipts if
the sector is agriculture).

Tables 8-13 and Figures 8-13 present the effects of highways on employment
for all nonagricultural sectors except construction. Since the County Business
Pattern employment data are collected in the second week of March, the
construction employment series is very stochastic and has little resemblance to
the true construction activity for each year. Thus, we again exclude the
construction results from this analysis.

For each grouping of counties, a table presents the results of the
causality tests and summarizes the VARs and structural plots for the seven
nonagricultural sectors; each figure presents VAR and structural plots for these
sectors. The agricultural results are presented separately for each grouping in

Table 14 and Figure 14,
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STATEWIDE

As the total-employment analysis of the combined group indicated in, a 100-
job increase in employment resulted with an annual average increase of $28,000
in highway expenditures for a typical Minnesota county. This effect was very
significant in the causality tests (both the 3-lead and 6-lead tests had
significance levels at approximately 1%.) This effect came in two stages. The
first stage occurred shortly after the increase in highway expenditures
reflecting an immediate response of MnDOT to accommodate the needs of the new
economic activity. The second stage occurred after about four years, a delay
probably attributed to the fact that MnDOT prepares its highway programming 2-4
years in advance.

Table 8 presents each sector’s contribution to the effect of employment on
highways. As the total effect of employment on highways was positive, each
sector’s effect on highway funding is positive (as indicated by the structural
plots). Both the three-lag and the six-lag causality tests indicate causality
of manufacturing employment on highway expenditures. The structural plots in
Figure 8 indicate that the manufacturing and service sectors have a two-peak
effect on highway funding as was true for the total employment effect on highway

funding. The other sectors lack the short-term first peak effect.

URBAN, REGIONAL CENTERS., AND NEXT TO REGIONAL CENTERS

The structural plots for the Urban group of counties (Figure 9), for the
Regional Centers (Figure 11), and for the Next-to-Regional-Centers group are
very similay in form to those for the Combined group, except for the plots for
the retail sector in Regional Centers. In the latter case, when retail

employment increases by 100 jobs in Regional Centers, highway expenditures will
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decrease on average by about $130,000 per year over the next decade (See Table
11). While the shape of the eff;ct of wholesale employment on highways is
similar across the Combined, Urban, and Regional Centers groupings; the
magnitude increases as we go from Combined to Urban to Regional Centers. In
particular, the effect of 100 new wholesale jobs leads to a highway-expenditure
increase of $108,000 for the Combined group (Table 9), $442,000 for the Urban
group (Table 10), and $536,000 for the Regional Centers (Table 1l) on average

over then next ten years. Fox Repgional Centers, the three-lead causality test

styrongly indicated highway expenditures follow changes in wholesale trade,

NEXT TO URBAN

The total employment results in Appendix IV indicated that the positive
effect of total employment on highway funding was similar for all groupings,
except for the Next-to-Urban Grouping where highway funding decreased in the
long term. This negative effect on highway funding for the Next-to-Urban
Grouping is broken down into sectors in Table 10 and Figure 10. As seen in the
structural plots of Figure 10, a short-term highway funding accommodation
follows the increase in manufacturing employment, but disappears in the long
term. On the other hand, as for the combined group, highway funding increases
in the Next-to-Urban Grouping following an increase in TCPU employment. The
negative funding effect of total employment appears to primarily follow

increases in wholesale, retail, and FIRE employment.

RURAL
The total employment analysis concluded that employment increases in rural
counties resulted with an increase in highway expenditures. Table 13 and Figure

13 break this down into sectors. As in the Next-to-Urban counties, highway
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funding onlv increases for the one or two vears following the increase in

manufacturing employment. While increases in most of the other sectors lead to
increases in highway funding, increases in wholesale employment lead to

decreases in funding according to the structural plots in Figure 13.

AGRICULTURE

Because Minnesota's outstate economy is highly dependent on agriculture, we
used agriculture cash receipts and personal income data as an indicator of
agricultural activity in a county. The results of the VARs, structural plots,
and causality tests are presented in Table 14 and Figure 14 for each grouping of
counties.

For the Combined group, an increase in cash receipts is followed by a
decrease in highway expenditures in the short term and increases slightly in the
long term -- see the structural plots of Figure 14, However, the VARs indicate
that highway expenditures decrease slightly in the short term and increases by a
greater amount in the long run. This contradiction between the VARs and
structural plots is partly due to the small size of the effects seen in both
plots (the elasticities are small -- between -0.01 and 0.11). Thus, in a
typical Minnesota county, agriculture does not seem to have a significant effect
on highway expenditures. However, when we break the data down into groupings,
significant effects do appear that in aggregate cancel each other out. In the
Urban, Next-to-Urban, and Next-to-Regional Centers; increases in agricultural
activity lead to more highway funding. However, in Regional Centers and Rural

counties, increases in agricultural activity lead to less highway funding. That
agriculture in Regional Centers does not pull much political weight in highway
selections should not be surprising given its relative size in the Regional

Centers' economy. On the other hand, in rural areas, where agriculture is of
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major importance to the ecomomy, when agriculture cash receipts decrease (i.e. a
depression in these rural counties MnDOT may allocate more monev to hishwavs

to help the depressed economy.

CONCIUSION

In the total-employment analysis of Appendix IV, an increase in employment
was followed by an increase in highway expenditures for all groupings except the
Next-to-Urban group where highway expenditures fell. In this sector analysis we
found that for the typical Minnessota county, this effect occurs fairly
uniformly accross sectors. However, in the short-term highway funding responds
primarily to changes in manufacturing employment and service employment.

The results for Minnesota-combined carried over to the groupings of Urban,
Regional Centers and Next-to-Regional Centers except for the wholesale and
retail sectors. In the Regional Centers only, an increase in retail employment
was followed by a decrease in highway expenditures. In the Urban counties, the
Regional Centers, and the Next-to-Regional-Center counties, the effect of
wholesale employment on highway funding was much greater than for the state as a
whole.

The decrease in highway expenditures following an employment increase in
the Next-to-Urban counties was found to primarily occur in the wholesale,
retail, and FIRE sectors. Increases in manufacturing employment led to short-
term increases in highway funding, but no funding increase persisted beyond two
years. However, increases in TCPU employment did lead to a long-term increase
in highway funding.

As in the Next-to-Urban counties, manufacturing employment led to only a
short-term increase in funding and increases in wholesale employment were

followed by decreases in highway funding. Increases in highway funding followed
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increases in retail, FIRE, and service employment.

Increases in agriculture cash receipts did not lead to major changes in
highway expenditures in the typical Minnesota county. However, when the effect
of agriculture on highway funding was analyzed by group, we found that in Urban,
Next-to-Urban, and Next-to-Regional-Center counties increases in highway funding
followed increases in agriculture cash receipts. In the Regional Centers and
the Rural groups, highway funding fell when agriculture cash receipts increased.
This negative effect in rural counties may reflect MnDOT allocating more highway

funds to counties when the agriculture sector is depressed.
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Table 3: Effect of highways on employment:
Next-to-Urban Group by Sector

F-test of Ho: HWY =#=> EMPL Effect of $1 mil. Hwy. Exp.
3 leads 6 leads VAR Effect® Structural Plot™*

F-statistic  F-statistic jobs jobs
(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. .52 .61 -1.1 -2.5

( > 20%) ( > 20%) (-0.003) (-0.001)
TCPU .38 .76 0.8 -0.2

( > 20%) ( > 20%) (0.012) (-0.00D)
Wholesale .20 .26 -1.1 -1.1

( > 20%) ( > 20%) (-0.013) (-0.003)
Retail 2.33% 1.12 -2.0 -3.5

( 5.46%) ( > 20%) (-0.007) (-0.002)
FIRE 1.66 .81 -1.3 -1.5

(15.63%) ( > 20%) (-0.024) (-0.005)
Services .93 .74 -4.6 -4.0

( > 20%) ( > 20%) (-0.016) (-0.003)

* significant at the 10% level
*% gignificant at the 5% level
***gsignificant at the 1% level

* See footnote in Table 1.

** See footnote in Table 1.




Table 4: Effect of highways on employment:
Regional Centers by Sector

F-test of Ho: HWY =#=> EMPL Effect of $1 mil. Hwy. Exp.

3 leads 6 leads VAR Effect’ Structural Plot**
F-statistic F-statistic jobs jobs
(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. 1.60 1.24 18.4 11.8

(18.29%) ( > 20%) (0.049) (0.006)
TCPU .28 .46 2.3 6.9

( > 20%) ( > 20%) (0.024) (0.014)
Wholesale .58 1.04 6.1 8.4

( > 20%) ( > 20%) (0.048) (0.013)
Retail .75 2.88%% 6.0 13.0

( > 20%) ( 1.32%) (0.019) (0.008)
FIRE .48 .15 4.1 8.8

( > 20%) ( > 20%) (0.029) (0.012)
Services 1.43 1.90%* 8.8 23.6

( > 20%) ( 8.89%) (0.019) (0.010)

* significant at the 10% level
*% significant at the 5% level
***significant at the 1% level

* See footnote in Table 1.

** See footnote in Table 1.




Table 5: Effect of highways on employment:
Next to Regional Centers by Sector

F-test of Ho: HWY =#=> EMPL Effect of $1 mil. Hwy. Exp.

3 leads 6 leads VAR Effect® Structural Plot*™
F-statistic  F-statistic jobs jobs
(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. .22 .38 0.5 -0.4

( > 20%) ( > 20%) (0.002) (-0.0003)
TCPU 1.32 1.03 0.7 5.4

( > 20%) ( > 20%) (0.016) (0.002)
Wholesale .17 .45 0.6 -0.0

( > 20%) ( > 20%) (0.012) (-0.0001)
Retail .82 .93 1.9 -1.7

( > 20%) ( > 20%) (0.010) (-0.002)
FIRE 1.07 1.17 -0.6 -0.5

( > 20%) ( > 20%) (-0.016) (-0.003)
Services .49 .81 -0.5 -0.6

( > 20%) ( > 20%) (-0.003) (-0.001)

* significant at the 10% level
*% significant at the 5% level
**%gignificant at the 1% level

* See footnote in Table 1.

** See footnote in Table 1.




Table 6: Effect of highways on employment:
Rural Group by sectors

F-test of Ho: HWY =#=> EMPL Effect of $1 mil. Hwy. Exp.
3 leads 6 leads VAR Effect’ Structural Plot**

F-statistic F-statistic jobs jobs
(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. 2. 74%% 1.59 1.4 : 4.1

( 2.76%) (13.67%) (0.008) (0.004)
TCPU 1.01 .62 0.2 0.3

( > 20%) ( > 20%) (0.004) (0.001)
Wholesale 3.42%%% 2.55%% 0.3 0.1

( 0.92%) ( 1.a4s)**" (0.004) (0.0003)
Retail .54 .48 -0.4 -1.5

( > 20%) ( > 20%) (-0.002) (-0.001)
FIRE .07 .32 -0.2 0.0

( > 20%) ( > 20%) (-0.004) (0.0000)
Services 1.46 .58 2.0 1.3

( > 20%) ( > 20%) (0.010) (0.001)

* significant at the 10% level
*% significant at the 5% level
*%*significant at the 1% level

* See footnote in Table 1.

** See footnote in Table 1.

*** Later work indicates that this relationship may be more significant than
indicated here, i.e., at a level below 1%, if we control for the degree
to which the economy of certain Rural counties depends on wholesale
activities.




Table 7: Effect of highways on agricultural
cash receipts by grouping

F-test of Ho: HWY =#=> AGRI Effect of 81 mil. Hwy. Exp.

3 leads 6 leads VAR Effect' Structural Plot**
F-statistic F-statistic ($1000) ($1000)
(sign. level) (sign. level) (elasticity) (elasticity)

COMBINED .06 .56 -41.0 -74.6

( > 20%) ( > 20%) (-0.006) (-0.002)
URBAN 1.10 1.41 -138.3 20.8

( > 20%) ( > 20%) (-0.117) (0.004)
NEXT TO 1.94 1.33 -121.24 -180.0
URBAN (10.21%) ( > 20%) (-0.005) (-0.002)
REGIONAL .76 .96 -191.6 26.3
CENTERS ( > 20%) ( > 20%) (-0.157) (0.004)
NEXT TO 2.25% 1.64 -81.7 -59.1
REGIONAL ( 6.23%) (12.28%) (-0.009) (-0.001)
CENTERS
RURAL 1.21 .68 76.7 -85.2

( > 20%) ( > 20%) (0.004) (0.00L)

* significant at the 10% level
**% gignificant at the 5% level
*¥¥gignificant at the 1% level

* See footnote in Table 1.

** See footnote in Table 1.




Table 8: Effect of employment on highways:
Combined group by sectors

F-test of Ho: EMPL =#=> HWY Effect of 100-Job_Increase

3 lags 6 lags VAR Effect’ Structural Plot
F-statistic F-statistic $1000s $1000s
(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. b4, Q7% 2.97%% -6.1 25.2
( 0.71%) ( 0.73%) (-0.09) (0.38)

TCPU .83 .25 215.6 251.5
( > 20%) ( > 20%) (0.76) (0.89)

Wholesale .64 .42 22.0 108.2
( > 20%) ( > 20%) (0.10) (0.50)

Retail 1.56 .72 121.5 129.9
(19.63%) ( > 20%) (1.58) (1.69)

FIRE .13 2.17%* 309.3 327.8
( > 20%) ( 4.358%)%7 (1.41) (1.49)

Services 2.46% 2.03% 63.9 70.8
( 6.00%) ( 5.83%)"" (1.02) (1.13)

* significant at the 10% level
*% gignificant at the 5% level
*¥¥significant at the 1% level
¥ The reported increase in highway expenditures for both the VARs and the
structural plots is the average annual increase over the first ten years
for a typical county in each group. The structural plot simulates the
direct effects on highway expenditures of a permanent exogenous (step)
increase in employment of 100 new jobs. In the VAR, employment is
endogenous after the first period and will reflect feedback effects in
addition to the direct effects of the new jobs.

** Later work indicates that this relationship may be less significant than
indicated here, i.e., at a level slightly above 10%, if a more-detailed
county classification is employed; however, this would not change the
basic conclusions reached in this work.




Table 9: Effect of employment on highways:
Urban Group by sectors

F-test of Ho: EMPL =#=> HWY Effect of 100-Job Increase

3 lags 6 lags VAR Effect® Structural Plot
F-statistic F-statistic $§1000s $1000s

(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. 3.22%% 2.13% 8.38 64.7
( 2.45%) ( 5.65%)%" (0.13) (1.03)
TCPU .60 .13 323.8 273.2
( > 20%) ( > 20%) (1.26) (1.06)
Wholesale 1.16 .84 413.8 442 .1
( > 20%) ( > 20%) (2.05) (2.19)
Retail 2.22% .70 132.1 149.2
( 8.72%) ( > 20%) (1.74) (1.97)
FIRE 21 1.79 485.5 368.6
( > 20%) (10.92%) (2.59) (2.28)
Services .62 1.06 14.4 72.0
( > 20%) ( > 20%) (0.25) (1.26)

* significant at the 10% level
*% gignificant at the 5% level
*¥¥gignificant at the 1% level

" See footnote in Table 8.
** Later work indicates that this relationship is significant at a level
higher than 10% if we control for the rural character of certain Urban
counties.




Table 10: Effect of employment on highways:
Next-to-Urban Group by sector

F-test of Ho: EMPL =s#=> HWY Effect of 100-Job Increase .

3 lags 6 lags VAR Effect® Structural Plot
F-statistic F-statistic $1000s $1000s

(sign. level) (sign. level) (elasticity) (elasticity)

Mfg. .07 .31 -1.9 0.1

( > 20%) ( > 20%) (-0.03) (0.002)
TCPU .29 .50 47 .4 80.7

( > 20%) (19.18%) (0.16) (0.266)
Wholesale .16 .25 -68.7 -37.5

( > 20%) ( > 20%) (-0.28) (-0.155)
Retail .49 .89 -46.3 -17.1

( > 20%) ( > 20%) (-0.65) (-0.241)
FIRE 1.81*% 2. 45%% -348.0 -189.6

( 1.44%) ( 2.49%)++ (-0.96) (-0.5623)
Services 1.08 1.05 15.3 11.2

( > 20%) ( > 20%) (0.23) (0.1658)

* significant at the 10% level
*% significant at the 5% level
***significant at the 1% level

* See footnote in Table 8.

** However, note that the structural plot indicates that there may not exist

a clearly identifiable positive or negative effect.




Mfg.

TCPU

Wholesale fS}dﬁ*** ‘1}775
(¢ 0.35%) (12 [44%)

Retail 79 kl,ZZ
¢ > 208%) (> 208)

FIRE 702 sac
¢ > 20%) (> 20%)

Services ll:fz f}féy
¢ 5 208) (3 208)

* gignificant at the 10% level
*% gignificant at the 5% level
*%*¥gignificant at the 1% level

* See footnote in Table 8.
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Mfg.

TCPU

Wholesale

Retail

FIRE

Services

F-test of Ho:

Table 13: Effect of employment on highways:
Rural Group by sector

EMPIL, =st=> HWY Effect of 100-Job Increase

* significant
**% significant
*¥¥significant

+

++

3 lags 6 lags VAR Effect® Structural Plot
F-statistic F-statistic $1000s $1000s
(sign. level) (sign. level) (elasticity) (elasticity)
4, 03 %%% 2.28%%* 21.6 0.5
( 0.78%) (3.54%)%7 (0.20) (0.005
.81 .57 377.6 406 .4
( > 20%) ( > 20%) (0.83) (0.90)
.87 1.32 -160.9 -171.1
( > 20%) ( > 20%) (-0.57) (-0.60)
1.43 .99 141.3 52.8
( > 20%) {( > 20%) (1.61) (1.43)
.82 .64 -246.3 123.0
( > 20%) ( > 20%) (-0.60) (0.30)
2.17* 1.11 110.3 92.6
( 8.93%) ( > 20%) (1.11) (0.93)
at the 10% level
at the 5% level
at the 1% level

See footnote in Table 8.

However, note that the structural plot indicates that there may not exist
a clearly identifiable positive or negative effect.




Table 14: Effect of agricultural cash receipts
on highways by grouping

Effect of $1000 Ag. Increase

F-test of Ho:

AGRI =#=> HWY

3 lags 6 lags VAR Effect' Structural Plot
F-statistic F-statistic $1000s $1000s
(sign. level) (sign. level) (elasticity) (elasticity)

Combined 1.13 1.37 0.0034 -0.0003

( > 20%) ( > 20%) (0.11) (-0.01)
Urban .14 47 0.0607 0.0287

( > 20%) ( > 20%) (0.36) (0.17)
Next to 3.56%% 2.,18%% 0.0047 0.0057
Urban ( 1.44%) ( 2.49%) (0.53) (0.64)
Regional L1 Ny -0.0303 -0.0126
Centers ( > 20%) ( > 20%) (-0.19) (-0.08)
Next to 3.79%% 2.84%% 0.0124 0.0077
Regional ( 1.05%) ( 2.37%) (0.56) (0.35)
Centers
Rural .57 .75 0.0004 -0.0

( > 20%) ( > 20%) (0.03) (-0.00D)

* gignificant
*% significant
***significant

* The reported

for a typical county in each group.

at the 10% level
5% level

at the
at the

1% level

increase in highway expenditures for both the VARs and the
structural plots is the average annual increase over the first ten years

The structural plot simulates the

direct effects on highway expenditures of a permanent and exogenous (step)

increase of $1000 in agricultural cash receipts.

In the VAR, cash

receipts is endogenous after the first period and will reflect feedback
effects in addition to the direct effects of initial new cash receipts.
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Figure 9: EFFECT OF EMPLOYMENT ON HIGHWAY EXPENDITURES
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