
1956 Inventory of State Highway 
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During the past few years several attempts have been made to obtain a 
complete and accurate count of state highway department engineering man
power. Previously reported data were in some cases inconsistent due to 
variations in the classification methods among the states and also due to 
different interpretations of the several questionnaire forms used. It was 
apparent that an accurate tabulation of engineering employees was desir
able as part of the over-all effort in connection with the present shortage 
of engineers. 

The present study indicates that previous reports have had a reasonably 
accurate nationwide total for engineers, but the figures reported for indi
vidual states vary widely in some instances from those reported in other 
studies. In addition, the number of engineering aids employed has not been 
reported previously. As of March 1956, according to the present study, 
the states employed 2 0 , 5 5 1 engineers, which total compares favorably with 
a figure of 2 1 , 2 2 9 reported by Professor Danner of the University of Illinois 
as of December 3 1 , 1955. The states also employed 2 5 , 9 1 1 engineering 
aids, or a ratio of approximately 1.3 aids per engineer. As of July 1956, 
the states estimated that they would employ 21 ,435 engineers and 3 0 , 8 7 9 
aids, the ratio of aids to engineers increasing to more than 1.4. These 
ratios are somewhat higher than that of one aid employed for each engineer 
reported in a study of six selected states made in 1955. The regional pat
tern for the ratio of engineering aids to engineers shows that in general 
the New England, Mid-Atlantic, East North Central and Pacific regions 
employ more engineers than aids, whereas in the remaining regions just 
the reverse is true. 

It was also found that of the total engineers employed about 39 percent 
were neither registered nor graduates, while an additional 1 7 percent 
were registered but not graduates. Only one engineer out of five was both 
a civil engineering graduate and registered. 

• T H E T I T L E of this paper could just as well be "A Further Analysis of State Highway 
Engineering Manpower," since the information presented supplements that reported by 
Campbell and Schureman (JL) for the year 1954 and by Lewis ( 2 ) for the year 1955, The 
latter article pointed up the need for better information as to the number of engineers 
and aids employed in each state, and in fact suggested that no one really knows ]ust 
how many engineers and aids are employed by the several state highway departments. 
This lack of knowledge is especially critical today in view of the current dearth of en
gineers in the face of a greatly accelerated highway program. 

To meet this deficiency the Highway Research Board prepared and distributed to 
each state a form for the presentation of uniform information on the several categories 
of engineers and engineering aids employed by the state highway departments. This 
form reproduced as Appendix A, requested actual data as of March 1 , 1956, and esti
mated data as of July 1 , 1956 . 

In most cases the states responded with complete information. In several cases, 
however, it was necessary to make estimates either for the March or the July figures, 
and in two cases where only totals were given, it was necessary to estimate the num
ber of employees in the several categories which together comprise the totals. That 
part of the information which is presented state-by-state in the tables shows only those 
figures reported by each state. Estimates were made for the missing data, but are 
reflected here only in national totals. The estimates made are based on those figures 
which were reported by a state as well as the average change indicated by states re
porting complete information. In addition, one state did not respond to the question-
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naire at all and one other state could not supply any data, so that it was necessary to 
make complete estimates for these states. In spite of these and perhaps other short
comings it IS believed that the present inventory of state highway engineering manpow
er is about as accurate as can be obtained. 

NUMBER OF ENGINEERING E M P L O Y E E S 

Tables 1 and 2 present the results of the 1956 study of state highway department en
gineering manpower in summary form. As shown in Table 1, the estimated total num
ber of engineering employees as of March 1, 1956, was 46,462, consisting of 20,551 
employees classified as engineers and 25,911 employees classified as engineering aids. 
The ratio of aids to engineers was therefore 1.26. 

According to Table 2, the corresponding estimated total number of engineering em
ployees as of July 1, 1956, was 52,314, consisting of 21,435 engineers and 30,879 aids. 
The increase in total engineering employees, then, was 12.6 percent; engineers and 
aids increased 4.3 and 19.2 percent, respectively. The ratio of aids to engineers in
creased to 1.44. 

Table 3 presents summary information on engineers and aids employed. Although 
the July figures show substantial increases over those of March, it must be remem
bered that these can be attributed in large part to temporary employees hired for the 
summer construction season only. Also, some of the increases estimated by the 
states may reflect some wishful thinking. Several states did not estimate increases, 
and one showed an estimated decrease, for the period indicated. 

It is obvious that additional technical talent should be obtained to modernize our 
highway plant, but finding and keeping such talent is another matter indeed. Several 
states mentioned during the course of the study that they are losing engineers faster 
than they are recruiting them, Maine, for example, lost 24 members of its engineer
ing staff between January and October; three of these retired, but the rest went to pr i 
vate industry. To replace them the state has been able to recruit only one engineering 
aid (a college graduate just returned from service) and three high school graduates. 
Similarly, New Hampshire lost more than 15 engineering employees during the early 
part of 1956. 

Table 4 shows the number of engineering employees assigned to maintenance work. 
Some states did not complete this part of the form, but estimates have been made for 
the missing information. The total of 1,298 engineers as of March 1, 1956 is approx
imately 13 percent greater than the 1,151 reported by Campbell and Schureman for 
1954. Total engineering employees assigned to maintenance as of March 1, 1956 was 
2,082 as compared with 2,164 for July 1, 1956. 

The information pertaining to consultants shown in Table 1 (similar information is 
not included in Table 2 because only one figure was requested for consultants) is also 
open to some question. Some of the states reported the number of consulting firms 
retained rather than the equivalent engineering employees, and some did not report 
this item at all. Accordingly, the engineering effort expended through consultants is 
undoubtedly greater than that indicated. 

The data reported as to the number of engineers and aids employed by the state 
highway departments, however, is probably as good as can be obtained in view of the 
widely varying employee classification plans of the several states. The total number 
of engineering aids has not been reported in recent years, so far as is known, and the 
total number of engineers is believed to be a better figure than has been available pre
viously. 

For purposes of comparison, and to emphasize the uncertainty which has existed 
with respect to the number of engineers employed by state highway departments. Table 
5 shows the number of engineers reported as employed by the state highway departments 
in a number of previous studies. It should be noted that Banner's data as of December 
31, 1955, compare favorably with the March 1, 1956, figures of this study m total, a l 
though wide variations exist in individual states. New Mexico and Utah are two cases 
in point; in each case the figures reported to Danner are approximately three times as 
large as those reported to the Highway Research Board only two months later. 



Table 3 .—State highway department engineering personnel 

State 
March 1, 1956 July 1, 1956 

State 
Engineers Aids Total Engineers Aids Total 

Alabama 957 1,501 
Arizona ' 56 50U 560 60 679 739 
Arkansas 137 387 161 U05 566 
CeLLifornia - - - 3.717 1.672 5,389 
Colorado 329 U38 767 329 1*88 817 
Connecticut 713 235 914-8 - - -Delaware - - - Ilt5 183 228 
Florida 352 1.183 1.535 - - -Georgia 581 1,237 1,818 626 1,553 2,179 
Idaho 139 1*53 592 152 500 652 
I l l i n o i s l,05'^ 151 1,205 1,075 251 1,326 
Indiana 360 169 529 377 235 612 
Iowa 222 7Jv5 967 222 745 967 
Kansas 310 562 872 327 750 1,077 
Kentucky 577 58U 1,161 577 71*6 1,323 
Louisiana 305 92U 1.229 315 96U 1.279 
Maine 170 57 227 -Maryland 390 373 763 - - -Massachusetts 600 l,06h 1,66U 610 1,200 1,810 
Michigan U99 800 1.299 U98 1,000 1,1*98 
Minnesota 605 3̂5 l,2it0 605 650 1,255 
Mississippi 106 590 696 111* 590 701* 
Missouri 6U3 725 1,368 - - -Montana 20U 283 k&r 2U6 1*13 659 
Nebraska 241 225 k66 255 300 555 
Nevada - - - - - -New Hampshire 215 120 335 295 172 1*67 
New Jersey h23 77 502 U25 77 502 
New Mexico 520 568 5h 535 589 
New York - - - 1,328 875 2,203 
North Carolina kUB 608 1,056 U58 683 l , l l * l 
North Dakota 119 ^3 16U isk 200 321* 
Ohio 651 1,306 1,957 651 1,579 2,230 
Oklahoma IhO 568 708 155 607 762 
Oregon 509 278 787 585 333 918 
Pennsylvania 526 1,055 1.581 566 1,066 1.632 
Rhode Island 85 109 191* 85 111 196 
South Carolina 264 709 272 1*70 71*2 
South Dakota 8U 363 88 527 615 
Tennessee - - - - - -Texas 913 2,755 3,668 933 3,255 I*,i88 
Utah 55 99 15U 58 120 178 
Vermont 159 U6 205 178 91 269 
Virginia 3k7 765 1,112 350 879 1.229 
Washington S13 368 981 618 1*63 1,081 
Vfest Virginia 81 191 272 81 220 301 
Wisconsin 393 3̂ 9̂ i m 675 1,086 
Wyoming 93 165 258 98 185 283 

D i s t r i c t of Columbia 81 77 158 81 77 158 
Totals for States 
reporting ll*,81v2 22.633 37.1*75 18.7U9 27,1*81 1*6,230 
Estimated grand 

52,311* t o t a l s 20,551 25,911 It6,lt62 21,1*35 30,879 52,311* 



Table h. -State highway department engineering employees assigned to 
maintenance 

March 1, 1956 July 1, 1956 
State State 

Engineers Aids Total Engineers Aids Total 

Alabama 
Arizona - - - - - -Arkansas 28 - 28 37 - 37 
California - - - 71 - 71 
Colorado - - - - -Connecticut - - - - - -Delavare - - - 5 7 12 
Florida 33 - 33 - - -Georgia 27 5 32 27 5 32 
Idaho kz - U2 1*2 - 1*2 
I l l i n o i s 85 1 86 85 10 95 
Indiana 21 16 37 21 25 1*6 
Iowa 36 - 36 36 36 
Kansas 11 - 11 11 - 11 
Kentucky 30 - 30 30 - 30 
Louisiana k6 - k6 1*6 - 1*6 
Maine 2 - 2 - - -Maryland 26 - 26 - - -Massachusetts 53 37 90 53 37 90 
Michigan 17 - 17 17 - 17 
Minnesota 20 - 20 20 - 20 
Mississippi 10 51 10 1*1 51 
Missouri 36 - 36 - - -Montana 11 - 11 12 - 12 
Nebraska - - - - - -Nevada - - - - - -New Hanipshlre 12 - 12 18 - 18 
New Jersey 6 - 6 6 - 6 
New Mexico 11 10 21 11 10 21 
New York - - - 131 20 151 
North Carolina 36 8U 36 1*8 81* 
North Dakota 6 - 6 6 - 6 
Ohio 35 26 61 35 26 61 
Oklahoma 11 - 11 11 - 11 
Oregon 27 2 29 27 2 29 
Pennsylvania 28 - 28 30 - 30 
Rhode Island U - h U - 1* 
South Carolina 5U - 5k - 3h 
South Dakota 1 - 1 1 - 1 
Tennessee - - - - - -Texas 17 300 317 17 300 317 
Utah 7 6 13 7 6 13 
Vengont 23 1 2U 25 1 26 
Virginia - - - - - -Washington 9 - 9 9 - 9 
West Virginia 15 90 105 15 90 105 
Wisconsin 21 33 5U 21 50 71 
Wyoming 5 - 5 5 - 5 

D i s t r i c t of Columbia 2 _ 2 2 _ 2 
Totals for States 
reporting 86k. 616 1,1*80 991* 678 1.672 
Estimated grand 
totals 1,298 2,082 1,336 828 2,161* 



Tfetle 5. -Comparison of nvmter of engineers repoii^d employed 
•by State highway departments i n recent years 

Highway Research Board 
March 1, 1956 Can^bell- Infoimatlon 

from State Prof. Danner Schureman 
Infoimatlon 
from State 

State C i v i l 
graduate Total Dec. 31, 1955 1954 

1/ 
highway 

departments 
and/or engineers hi 1950 

registered 

Alabama 1403 lt03 665 
Arizona 53 56 53 59 504 
Arkansas 88 137 120 69 233 
California - - 3.451 3.388 2,462 
Colorado 15« 329 328 U 7 248 

526 Connecticut 156 713 1(02 163 
248 
526 

Delaware . . 70 67 52 
Florida ll*9 3 g 693 137 5140 
Georgia 185 524 329 993 
Idaho 104 139 130 63 75 
I l l i n o i s 8U2 1,054 1,002 1,131 857 
Indiana 350 360 368 316 312 
Iowa 222 222 33S 360 212 
Kansas 266 310 317 338 364 
Kentucky 21*5 577 617 252 1,047 
Louisiana 305 305 309 1̂ 284 
Maine 126 170 174 68 

165 
125 

Maryland 79 . 390 350 
68 

165 397 
Massachusetts _ 2/ (600) 702 742 877 
Michigan 294 499 601 407 W Minnesota 379 605 530 247 466 
Mississippi 87 106 111 111 ?59 
Missouri 380 643 702 470 491 
Montana 93 204 214 145 
Nebraska 125 239 245 230 
Nevada - - 89 76 65 
New Hismpshire 117 215 237 200 103 
New Jersey - 2/ (425) 420 479 551 
Hew Mexico 48 124 73 132 
Hew York . _ 1,377 1,839 1,856 
North Carolina l6l 448 437 284 2,726 
North Dakota 63 119 63 61 61 
Ohio 651 651 636 654 537 
Oklahoma 87 lllO 115 115 222 
Oregon i6i 509 495 452 656 
Pennsylvania 106 526 480 300 235 
Rhode Island 85 73 43 198 
South Carolina 117 264 241 230 200 
South Dakota 49 84 91 79 87 
Tennessee - 216 560 366 
Texas 913 913 922 875 1,904 
Utah 2/ (55) 175 78 176 
Vermont 81 159 158 153 50 
Virginia 134 347 360 376 500 
Washington 230 613 966 206 256 
West Virginia 81 81 226 76 399 
Wisconsin 262 393 398 422 328 
Wyoming 83 93 92 74 204 

D i s t r i c t of Columbia 36 81 92 48 114 
Totals for States 
reporting to 
Highway Besearch 

13.762 Board 8,100 13.762 - - -Totals Including 
24,862 estimates 11,419 20,551 21,229 17,791 24,862 

1/ Registered professional engineers or those qualified to register. 

2/ Not included i n totals for States reporting since Information as 
to gradmtes or registered was not reported. 



GRADUATE AND REGISTERED ENGINEERS 

Referring again to Tables 1 and 2, of the 20,551 engineers employed as of March 1, 
1956, approximately 21 percent were both civil engineering graduates and registered 
civil engineers. An additional 17 percent were registered civil engineers but were not 
civil engineering graduates, and another 18 percent were civil engineering graduates 
but not registered civil engineers. Still another 5 percent were graduates of or regis
tered in branches of engineering other than civil, so that approximately 39 percent of 
all employees classified as engineers were neither registered engineers nor engineer
ing graduates. A similar situation exists with respect to engineers employed as of 
July 1, 1956, but since the July figures are based on estimates, they are probably of 
less interest than the March figures. 

Including those classified as engineers and also those classified as aids, 9,195 en
gineering graduates were employed by the 48 state highway departments and the Dis
trict of Columbia as of March 1, 1956. Of this total, 8,068 were civil engineering 
graduates and 1,127 were engineering graduates in branches other than civil. In the 
past it was the practice in many states to employ young graduate engineers as engineer
ing aids during their initial assignments, and apparently about one-third of the states 
still follow this procedure to some degree, as 126 of the engineering graduates em
ployed were classified as aids. 

Table 6 shows for each state the percentage of graduate and registered civil engi
neers included in the total number of classified engineers employed. Only 38.6 percent 
of the total classified engineers employed by all states are graduate civil engineers, and 
only 37.8 percent are registered civil engineers; the percentages for individaul states 
vary from 10.5 to 97.2 in the case of graduate engineers and from 8.3 to 100 percent in 
the case of registered engineers. The columns of Table 6 are non-additive, because 
some engineers are both graduates and registered, but from Table 1 it can be seen 
that only 55.6 percent of all classified engineers employed are civil engineering grad
uates and/or registered civil engineers; probably this is one of the most significant 
findings of the present study. 

There seems to be little relation between the percentage of civil engineering grad
uates and either the amount of capital outlay or the geographical location of a particu
lar state. Texas, for example, has one of the highest percentages of graduate civil 
engineers, 76.5, whereas Pennsylvania has one of the lowest, 10.5; Ohio, adjacent to 
Pennsylvania, shows a percentage of 59.9. Of the states with low capital outlays, 
Maine, for example, has 56.5 percent graduate civil engineers, but Montana has only 
14.2 percent. Similarly, there appears to be little relation between the percentage of 
registered civil engineers and either the amount of capital outlay or geographical loca
tion. 

It is interesting to note that in three states (Louisiana, New Mexico, and West V i r 
ginia) 100 percent of the employees classified as engineers are registered civil engi
neers. In these same states the percentages of graduate civil engineers are 26.2, 54.2, 
and 39.5, respectively. Several other states show more than 90 percent of their engi
neer employees as registered, and probably require registration as a prerequisite to 
classification as an engineer, except in the case of young graduate engineers without 
the e:q)erience necessary for registration. 

RATIO OF AIDS TO ENGINEERS 

As stated previously, the ratio of aids to engineers for state highway department 
engineering employees was 1.26 in March 1956 and 1.44 in July. There were wide var
iations among the states, as shown in Table 7. In March the variation was from 10.83 
in New Mexico to 0.14 in Illinois, and in July it was from 11.32 in Arizona to 0.18 in 
New Jersey. Unfortunately there is no obvious explanation for these wide variations. 

A regional pattern is apparent, however, as indicated by Tables 8 and 9. In March 
the New England, Middle Atlantic, East North Central and Pacific regions each em
ployed more engineers than aids, whereas in each of the other regions the reverse was 
true. In July the same situation prevailed, except in the case of the East North Cen
tral region, which then employed more aids than engineers although the ratio of aids to 



Table 6 .—Percentages of grxluate and registered c i v i l engineers 
among t o t a l c l a s a i r i e d engineers employed 

As of March 1, 1956 

Crculuate c i v i l engineers Registered c i v i l engineers 
State State 

Number l / Percentage Number 1/ Percentage 

Alabama 
Arizona 30 5 .̂6 53 94.6 
A.rkansas 52 38.0 78 56.9 
C a l i f o r n i a - - - -Colorado 38 i t o 1*2.6 
Connecticut 116 16.3 81 11.1* 
Delaware - - - -F l o r i d a l l U 32A 92 26.1 
Georgia 93 16.0 150 25.8 
Idaho 68 U8.9 69 1*9.6 
I l l i n o i s 639 60.6 509 1*8.3 
Indiana 350 97.2 270 75.0 
loua 130 58.6 201* 91.9 
Kansas 152 1*9.0 2U3 78.1* 
Kentucky 97 16.8 210 36.1* 
Louisiana 80 26.2 305 100.0 
Maine 96 56.5 93 51*.7 
Maryland U3 11.0 1*3 11.0 
Massachusetts - - - -Michigan 263 52.7 138 27.7 
Minnesota 233 38.5 31*2 56.5 
M i s s i s s i p p i 66 62.3 81 76.1* 
Missouri 2U3 37.8 261* 1*1.1 
Montana 29 1U.2 80 39.2 
Nebraska 55 22.8 97 to.2 
Nevada _ - - -Nev Haaipshire 95 65 30.2 
New Jersey - - - -New Mexico 5"*.2 1*8 100.0 
New York - - - -North Carolina 141 31.5 37 8.3 
North Dakota 39 32.8 52 1*3.7 
Ohio 390 59.9 597 91.7 
Oklahoma ^̂9 35.0 77 55.0 
Oregon 113 22.2 lol* 20.1* 
Pennsylvania 55 10.5 75 ll * . 3 
Rhode I s l a n d 18 21.2 28 32.9 
South Carolina 115 U3.6 25 9.5 
South Dakota U3 51.2 20 23.8 
Tennessee - - - -Texas 698 76.5 737 80.7 
Utah - . - -Vermont to.3 1*1* 27.7 
V i r g i n i a 72 20.7 87 25.1 
Washington 180 29.u 107 17.5 
West V i r g i n i a 32 39.5 81 100.0 
Wisconsin 212 53.9 120 30.5 
Wyoming 38 to.9 80 86.0 

D i s t r i c t of Columbia 32 39.5 10 12.3 
Totals for States 
reporting 5.399 39.2 5.936 1*3.1 
Estimated grcmd 
t o t a l s 7,9^2 38.6 7,761* 37.8 

1/ Columns one and three are not additive since 1*,287 engineers are 
both graduates and reg i s t e r e d . 
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Table 7 .—Ratio of aids to engineers Bmoag State 
highway department eiqployees 

Skble 8.- l i a t lo o f a i d a to engliMare among State hi^iway 
department engineering «B(ployeeB by region 

As o f March 1, 1956 

State March 1, 19̂ 6 July 1, 1956 

Alabama _ 1.76 
Arizona 9-00 11.32 
Arkansas 2.82 2.5s 
California - 0.45 
Colorado 1.33 I.I18 
Connecticut 0.33 -Delavare - 4.07 
Florida 3.36 -Georgia 8.13 2.48 
Idaho 3.26 3.29 
I l l l n o l B 0.l4 0.23 
Indiana 0.U7 0.62 
Iowa 3.3A 3.36 
Kansas 1.81 2.29 
Ifentucky 1.01 1.29 
Louisiana 3.03 3.06 
Maine 0.34 -Maryland 0.96 -Massachusetts 1.77 1.97 
MlchlRBUi 1.60 2.01 
Minnesota 1.05 1.07 
M i s s l s s l i ^ l 5.57 5.18 
Missouri 11.13 -Montana 1.39 1.68 
Nebraska 0.93 1.18 
Nevada - -New Hanipshlre 0.56 0.5B 
New Jersey 0.18 0.18 
New Mexico 10.83 9.91 
New York . 0.66 
North Carolina 1.36 1.49 
North Dakota 0.38 1.61 
Ohio 2.01 2.43 
Oklahcoa 4.06 3.92 
Oregon 0.55 0.57 
Pennsylvania 2.01 1.88 
Bhode Island 1.2B 1.31 
South Carolina 1.69 1.73 
South Dakota 4.32 5.99 
Tennessee - -Texas 3.02 3.49 
Utah 1.80 2.07 
Veimont 0.29 0.51 
VlrRinia 2.20 2.51 
Washington 0.60 0.75 
West Virginia 2.36 2.72 
Wisconsin 0.89 1.64 
Wycolng 1.77 1.89 

D i s t r i c t of Columbia 0.95 0.95 

•Potals 1/ 1.26 1/ 1.44 

Region Number of 
engineers 

Number o f 
aids 

Ratio o f aids 
to 

engineers 

Nev Ibgland 1,942 1,631 0.81t 
Middle At l an t i c 2,224 1,819 0.82 
East North Central 2,957 2,775 0.94 
West North Centxal 2,22>» 3,300 l.ltS 
South At lan t ic 2,587 5,023 1.94 
East South Central 1,429 2,209 1.55 
West South Centxal 1,495 4,634 3.10 
Mountain 1,009 2,56a 2.54 
Pacif ic 4,684 1,958 0.42 

Itotal 20,551 25,911 1.26 

table 9.- Batio o f aids to engineers among State hlE^vay 
department englnsaring employees 1v region 

As o f July 1, 1956 

Region Number of 
engineers 

Number of 
aids 

Ratio o f aids 
to 

engineers 

Nev England 2,088 1,929 0.92 
Middle At l an t i c 2,319 2,018 0.87 
East North Centxal 3,012 3,lkO 1.24 
West North Central 2,291 4,053 1.77 
South At lan t ic 2,686 5,801 2.16 
East South Central l,'t69 2,597 1.77 
West South Central 1,564 5,231 3.34 
Mountain 1,036 3,042 2.80 
A i c l f l c 4,seo 2.1)68 0.50 

Total 21,435 30,879 1.44 

Includes estimates for States not 
reporting Infoxmatlon. 

engineers in this region was still below 
the national average. The variations 
among regions are not nearly so extreme 
as those among states. 

In the individual regions there were 
some states which did not fall into the 
pattern of their regions. In the West 
North Central region, for example, 
which in March employed 1.48 aids per 
engineer and in July 1.77, North Dakota's 

ratio was 0.38 in March and 1.61 in July, but South Dakota's was 4.32 m March and 
5.99 in July. In general, the highly populated regions employed more engineers than 
aids, although some of the highly populated states within these regions employed more 
aids than engineers. 

It might be noted that the July ratios of aids to engineers showed slight decreases 
over the March ratios in five states (Arkansas, Mississippi, New Mexico, Oklahoma, 
and Pennsylvania). In Illinois, Vermont, and Wisconsin, however, the July ratios 
were almost double those for March, and in North Dakota the July ratio was more than 
four times that for March. 

CONCLUSION 

This 1956 inventory of engineering manpower was undertaken primarily to obtain an 
accurate tabulation of the engineers and aids employed by the several state highway de
partments. In view of uncertainties which existed in connection with previous studies. 



ERRATUM 
HRB BUTJETIN l6k 

Manpo^rer Potentials i n Highway Engineering 
* * * * 

I n the paper "I556 Inventory'of State Highway Engineering 
Manpower/' by Jaues A. Montgomery, Table T, page 10, the 
March 1, 195o, value for Missouri should be I . I 3 instead 
of 11.13 as shown. This change does not af f e c t the column 
t o t a l . 
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i t was f e l t that such a s u m m a r y was necessary as a bas is f o r f u r t h e r s tudies of m a n 
power r equ i r emen t s i n connect ion w i t h the ever -expanding highway p r o g r a m . 

I t i s be l i eved that the data p resen ted s a t i s f y these r equ i r emen t s . A s a l ready noted, 
a f ew states d i d not f u r n i s h comple te i n f o r m a t i o n , so that some es t imates had to be 
made. A l s o , t he re may be c e r t a i n inconsis tencies o r inaccurac ies inherent i n the 
data because of the d i f f e r e n t c l a s s i f i c a t i o n plans i n use by the s e v e r a l s tates , the l ack 
of s tandard de f in i t i ons f o r engineers and a ids , and the complex i t i e s of the p r o f e s s i o n a l 
engineer ing r e g i s t r a t i o n laws i n the d i f f e r e n t states. Never the less , the p i c t u r e p o r 
t r a y e d i s p robably as good a one as can be obtained i n v i e w of the ex i s t i ng d i f f i c u l t i e s . 

The analys is of the r a t i o of aids to engineers i s i n a sense beyond the scope of an 
inven to ry . I t was undertaken i n an e f f o r t to increase the value of the basic i n f o r m a 
t i o n . The wide v a r i a t i o n s w h i c h ex i s t among the states cannot be expla ined at t h i s 
t i m e , but do suggest the need f o r add i t iona l de ta i l ed s tud ies , perhaps i n the i n d i v i d u a l 
s tates. They also f u r n i s h the states w i t h i n f o r m a t i o n w h i c h should be u s e f u l f o r c o m 
pa ra t ive purposes . 

I t has been po in ted out that a r eg iona l p a t t e r n ex is t s w i t h respect to the r a t i o of 
aids to engineers , and the tenta t ive conclus ion of an e a r l i e r study that a combina t ion 
of aids and engineers i s the best i nd ica t ion of engineer ing e f f o r t has been c o n f i r m e d . 
Bo th o f these a r e s i g n i f i c a n t f i n d i n g s . W i t h the con t inu ing coopera t ion of the s ta tes , 
they can be f u r t h e r exp lo red to a poin t where i t can be de t e rmined whether o r not a 
p a r t i c u l a r state i s m a k i n g the best poss ib le use of i t s engineer ing manpower . 
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Appendix A 

Highway Research Board 
2101 CoziBtltutlon Avenue 
Washington 25, D. C. 

SUMMARy OF iWGINEERING EMPLOYEES 

Please read accompanying instructions carefully before completing form. 

A. Employees Claaalflpd as Engineers; 3/1/56 
(Actual)*1 

7/1/56 
(Estimated)«2 

6. Of the employees c l a s s i f i e d as engineers (in item U above) 
a. How many are graduates Arom other branches 

of engineering, or other sciences ( ) . and 
how many of these are registered ( ) 

b. How many are doing design or other work requiring 
the estercise of independent engineering Judgment, 
i.e., are in "responsible charge", as opposed to 
high-grade inspecting, surveying, and similar 
work? ( ) 

B. Ebiployees Classified as Engineering Aids or Riuivalent: 
3/1/56 
(Actual) 

1. Both a c i v i l engineering graduate and registered 

2. C i v i l engineering graduate only 

3. Registered only 
U. Neither a c i v i l engineering graduate nor 

registered 
5 Qrand totals 

C. Remarks; 

D. Number of equivalent consulting engineers employed 

• ( ) 

( ) 

( ) 

( ) 

( ) 

Total 

1. Both a c i v i l engineering graduate and registered 
as a c i v i l engineer 

:Mtnce Total 
. Only 

Mtnce 
Only 

2. C i v i l engineering graduate only, but not 
registered !( ^ 

3. Registered only, (as a c i v i l engineer) 

Ut Neither a c i v i l engineering graduate nor 
registered as a c i v i l engineer. (These may 
be registered i n other branches.) 

7/1/56 
(Estli lated) 

*1. See instructions. 
*2, Show breakdown i f available otherwise total only. 
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INSSrEUCTIONS FOB SUMMARY OF ENGINEERING EMPLOYEES 
(include both permanent and temporary employees) 

Recent studies of state highway department employees havei because of 
non-uniformity i n the method of reporting used, made i t d i f f i c u l t to determine 
the number of employees ii i each of the various classes. I t i s the purpose of 
the attached form to obtain information based on a uniform system of c l a s s i f i 
cation for the different categories of engineers and for sub-professional people 
as well. Actual data as of March 1, 1956 and estiinated data as of July 1, 1956 
are requested. 

Most States have graded cla s s i f i c a t i o n plans for engineering employees, 
i. e . . Engineer I , I I , I I I , IV, V, etc., or Junior aigineer. Assistant ikigineer, 
etc., and should report under the f i r s t major heading of the form a l l employees 
clas s i f i e d as engineers by such plans. In those States which do not have a 
graded cla s s i f i c a t i o n plan, job t i t l e s may be related to specific duties, i . e . 
junior engineer of f i n a l plans, senior Instrumentman, junior designer, senior 
designer, etc., and the job t i t l e s which are included i n the engineering cate
gory w i l l be a matter of judgment. 

States i^ith graded cla s s i f i c a t i o n plans usually c l a s s i f y their sub-
professional employees as Ehgineering Aid I , I I , I I I , etc., or A, B, C, etc., 
and these should be reported under the second major heading of the form, 
"anployees c l a s s i f i e d as engineering aids or equivalent." For States without 
a graded cl a s s i f i c a t i o n plan, such t i t l e s as rodman, ohalnman, instrumentman, 
laboratory assistant, inspector, computer, draftsman, etc. shooild be included 
here. In any event, a l l technical employees should be included under one of 
the two major headings. 

Under each heading, provision i s made for indicating the professional 
qualifications of the employees included in the March 1 tabulation. The f i r s t 
l ine w i l l include those employees who are both c i v i l engineering graduates and 
also registered professional engineers, the second line those who are c i v i l 
engineering graduates but not registered engineers, the third line those Ubo 
are registered engineers but not c i v i l engineering graduates, and the fourth 
line those who are neither. I t i s realized that there w i l l be very few c i v i l 
engineering graduates or registered engineers among the engineering aids, but 
in some States the item nay be significant. 

Also, since in relating the number of engineering employees to program 
or capital-outlay amounts i t i s desirable to exclude those employees assigned 
to maintenance, provision has been made for showing such employees separately 
in each case. Thus, i f there are 653 employees in a particvilar category, and 
87 of these are assigned to maintenance, the entry would be 653 (87) . 

Any necessary or desirable explanations of the data submitted can be 
made imder the "Remarks" heading, and continued on the back of the form. The 
completed form should be forwarded to the Highway Research Board as soon after 
March 1 as i s feasible. 

Purpoae of Inventory; ( l ) Determination of engineering requirements for con
struction and for maintenance; (2) To relate the requirements to an expanded 
construction and maintenance program; (3) To determine the niMber of aides 
required in terms of those c l a s s i f i e d as engineers; (A) To determine the best 
u t i l i z a t i o n of engineers. 




