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# T H E engineer ing manpower s i tua t ion has given impetus to studies centered on l o c a l 
road agencies, as i t has to p r a c t i c a l l y a l l aspects of engineer ing. As a r e su l t the gen 
e r a l nature of l o c a l studies, as c a r r i e d out i n C a l i f o r n i a were discussed U) at the 1956 { 
annual mee t ing of the Highway Reseai ch B o a r d . 

The shortage of engineers tends to concentrate such studies on immedia te means of 
inc reas ing a v a i l a b i l i t y and p r o d u c t i v i t y of the technica l w o r k i n g f o r c e . The increase of : 
p r o d u c t i v i t y , at least , i s a des i rab le l o n g - t e r m ob jec t ive . Never theless , r egard less of ] 
the c i r cums tances that give r i s e to these studies , the studies deal w i t h one o r m o r e 
phases of engineer ing a d m i n i s t r a t i o n and thus p rov ide oppor tuni ty f o r developing a bet ­
t e r unders tanding of road management, to which c u r r e n t manpower a v a i l a b i l i t y i s m o r e 
or less inc iden ta l . 

Studies of engineer ing manpower i n C a l i f o r n i a county road depar tments have been 
conducted w i t h these dual purposes of immedia te and l o n g - t e r m usefulness . T h i s paper i 
presents , s p e c i f i c a l l y , i n f o r m a t i o n about the numbers of t echn ica l personnel per un i t I 
of cons t ruc t ion and about jobs f i l l e d i n r e l a t i o n to sa la r i e s pa id i n C a l i f o r n i a county ' 
road depar tments . M o r e genera l ly , however, i t i s intended to deal w i t h some fea tu res 
of f i n d i n g and r e p o r t i n g f a c t s about l o c a l road a d m i n i s t r a t i o n , and to discuss some funda 
menta ls of the engineer ing manpower s i tua t ion which a re o f t en passed over , especia l ly 
i n the present a tmosphere of concent ra t ion on immed ia t e c o r r e c t i v e measures . 

Considerable i n f o r m a t i o n about engineer ing manpower i n C a l i f o r n i a county r o a d de­
par tments has been gathered by both the C a l i f o r n i a State D i v i s i o n of Highways and the 
Ins t i tu te of T r a n s p o r t a t i o n and T r a f f i c Engineer ing , U n i v e r s i t y of C a l i f o r m a . T h i s 
w o r k began i n 1955 and i s cont inuing. Mos t of the i n f o r m a t i o n i s of a s t a t i s t i c a l nature; 
that i s , i t concerns numbers of i nd iv idua l s , amounts of sa la ry , e t c . , r a the r than how 
ind iv idua l s behave o r what they say and th ink . Be ing of t h i s nature, i t avoids many of 
the p r o b l e m s i n psychology and semant ics that a re so c o m m o n and so p e r p l e x i n g to 
students of a d m i n i s t r a t i o n . 

T h i s i s not, however, to say that i t avoids a l l of them. And both because those that 
r e m a i n a re l i k e l y to be s l igh ted by inves t iga to r s who inc l ine to the engineer ing poin t of 
v iew, and because these r e m a i n i n g p r o b l e m s place spec ia l impor tance on how f i nd ings 
a re r epo r t ed , they a re r e f e r r e d to f i r s t . 

N A T U R E OF A D M I N I S T R A T I V E F A C T S 

A d m i n i s t r a t i v e f a c t s of the type here considered, however quant i ta t ive , are of a d i f ­
f e r e n t o r d e r than f a c t s of nature, however qua l i t a t ive . A d m i n i s t r a t i o n i s concerned 
w i t h o rgan iz ing and guiding human e f f o r t . The study of a d m i n i s t r a t i o n i s concerned 
w i t h evaluat ing, and p resumab ly in f luenc ing , th i s o rgan iz ing and guiding a c t i v i t y , wh ich 
IS i t s e l f a human e f f o r t . Some aspects of a d m i m s t r a t i o n can be n u m e r i c a l l y expressed. 
A county r o a d depar tment may have 15 au thor ized engineer ing pos i t i ons—someth ing that 
can be recorded , tabulated, added, and genera l ly handled as a number . Bu t the number 
conceals a h i s t o r y of l a w and cus tom, an env i ronment of human in tent ion , past and p r e s ­
ent, wh ich make i t what i t i s today and may make i t something else t o m o r r o w . I t i s by 
no means of the same c lass as a number represen t ing the densi ty of a s o i l . 

The re i s a tempta t ion , however, to a t t r ibu te to a d m i m s t r a t i v e numbers a s o r t of 
na tu ra l v a l i d i t y that they do not have and to ove r look the human connotations that they do. 
Espec ia l ly i s there a d i spos i t ion to r e g a r d an average of such numbers as a c q u i r i n g a 
v a l i d i t y not present i n the humbers f r o m which i t was d e r i v e d , much as i f human vagar ie 
were a r andom d i s t r i b u t i o n around some des i rab le mean. The p o s s i b i l i t y of these humai 
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connotations at taching to numbers developed m admin i s t r a t i ve studies should keep eve ry ­
one on guard against de f in i t e statements of c o r r e l a t i o n , wh ich , however i m p r e s s i v e i n 
mathemat ica l express ion , may r e s t on a re la t ionsh ip that, f u n c t i o n a l l y , i s tenuous or 

even non-exis tent . 

REPORTING OF A D M I N I S T R A T I V E FACTS 

A n even more impor t an t cons idera t ion may be the manner m which admin i s t r a t i ve 
studies become u s e f u l . The s o i l densi ty , a l ready selected f o r example, may be f e d 
in to s c i en t i f i c channels of communica t ion w i t h assurance that i t w i l l be dispassionately 
ex t rac ted and d i r e c t l y u t i l i z e d by anyone having need of i t . The r e su l t s of a d m i m s t r a -
t ive study, however, are p r i m a r i l y u se fu l to the admin i s t r a t ions they to some extent 
p o r t r a y , and they a re use fu l , not as independent fac t s on which to base a new design, 
but as guides by which the admin i s t r a t ions may a l t e r themselves . I n such a s i tua t ion 
i t IS un rea l i s t i c to expect a neu t ra l v i ew of admin i s t r a t i ve f ind ings by the v e r y i n d i ­
v iduals to whom the f ind ings may have some use. 

These general considera t ions a re especia l ly re levant to the study of l o c a l road ad­
m i n i s t r a t i o n . The l a r g e r an organiza t ion , the more i t assumes an abs t rac t pa t t e rn 
that can be v iewed without r e f e rence to ind iv idua l s . A la rge organ iza t ion o f ten can 
crea te the means of looking at i t s e l f ob jec t ive ly , and examine and c o r r e c t i t s sho r t ­
comings without p r o c l a i m i n g them to the publ ic at l a rge . County r o a d depar tments , 
however, are i n the m a i n so s m a l l that a co l l e c t i on of p a r t i c u l a r ind iv idua l s , r a the r 
than an abs t rac t pa t te rn , i s the explanat ion of i t s a d m i n i s t r a t i o n — a s i tua t ion that 
severe ly l i m i t s an organiza t ion ' s capacity f o r objec t ive s e l f - a p p r a i s a l . T h i s l i m i t a ­
t i o n , i n f ac t , IS one m a j o r reason f o r the co l l ec t ive study of county road a d m i n i s t r a ­
t ions by ex te rna l agencies. But ex te rna l study n o r m a l l y makes i n f o r m a t i o n avai lable 
to anyone who wishes to look at i t , and unless f i nd ings about l o c a l r o a d a d m i m s t r a t i o n 
a re presented w i t h considerable care they a re a l l too l i k e l y to be taken as r ep resen t ing 
a great deal m o r e than they ac tua l ly do, to become the vehic le f o r unfounded conc lu ­
sions about a p a r t i c u l a r agency, and i n genera l to do more h a r m than good. 

T h i s danger appl ies to the c o m p a r a t i v e l y s imp le m a t t e r of the engineer ing manpower 
s i tua t ion . To i l l u s t r a t e , there i s the actual case of a county w i t h a s ta f f of 48 engineers 
and another county w i t h a higher ra te of annual road cons t ruc t ion , but w i t h a s taf f of 
only 2 engineers . The f i r s t county r e p o r t s seve ra l pos i t ions vacant, over and above 
the 48. The second county r e p o r t s a l l two au thor ized pos i t ions f i l l e d . F r o m th i s b i t 
of i n f o r m a t i o n , one could d r aw va r ious and c o n f l i c t i n g conclusions about the manpower 
s i tua t ion , accord ing to the assumpt ion f r o m which he proceeded. M e r e l y to i d e n t i f y 
the agencies w i t h specia l r e f e rence to these numbers would be to place one o r both i n 
the pos i t i on of having to defend themselves against questions to which there a r e no r e a l 
answers so f a r . 

The d i f f i c u l t y here emphasized i s that there i s not a sound, o r even a roughly agreed 
upon basis f o r measur ing engineer ing manpower r equ i r emen t s . What i s the o p t i m u m 
number of engineers f o r doing a g iven k i n d and amount of r o a d w o r k ? What does the 
organ iza t ion stand to lose as i t depar ts one way o r the other f r o m th i s o p t i m u m number ? 
How IS the value m the roadway plant measured and up to what poin t i s t h i s value en­
hanced by addi t iona l engineer ing? 

The ob jec t ion m i g h t be r a i s e d that although spec i f i c answers cannot be g iven to the 
questions as stated, usable guides to manpower r equ i r emen t s can nevertheless be de­
r i v e d f r o m c u r r e n t p rac t i ce as a whole. A f t e r a l l , accord ing to t h i s ob jec t ion , the 
nat ion i s continuously engaged i n a t remendous amount of roadbu i ld ing , and th i s i s 
be ing accompl ished w i t h an ascer ta inable amount of engineer ing e f f o r t , whether o p t i ­
m u m or o therwise . Hence, i t can be sa id that so much cons t ruc t ion takes so much 
engineer ing and i n th is way engineer ing needs are expressed on a u n i t - o f - c o n s t r u c t i o n 
base. 

U s e f u l as th is may be f o r b road appra i sa l , i t does not solve the quest ion of how to 
r e p o r t f ind ings at the l o c a l l e v e l , as another example may indica te . Data obtained by 
the C a l i f o r n i a State D i v i s i o n of Highways show that C a l i f o r n i a county road depar tments , 
taken together , had on the job , per m i l l i o n d o l l a r s of cons t ruc t ion i n 1956, about 4 
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r e g i s t e r e d c i v i l engineers , 4 non - r eg i s t e r ed engineers , 14 assis tant and j u n i o r eng i ­
neers , and 10 engineer ing a ids . A c c o r d i n g to broad-based measures , t h i s m i g h t be 
cons idered enough. Ye t such o v e r - a l l appra i sa l would be nei ther consol ing nor u s e f u l 
to the l a rge number of C a l i f o r n i a counties that now have w o r k w a i t i n g f o r engineers 
and technicians that they a re unable to l u r e onto the p a y r o l l . Nor can i t be sa id that 
the b e t t e r - s t a f f e d counties do not need every engineer they have. 

As one cons iders the c u r i o s i t i e s of a d m i n i s t r a t i v e f a c t s , the ways i n which these 
f ac t s may be bent to c e r t a i n purposes, a n d — i n the c u r r e n t engineer ing manpower s i t u ­
a t ion—the dear th of i n f o r m a t i o n on some v e r y fundamenta l m a t t e r s , the quest ion of 
jus t what IS being found out, and why, i s brought into p rominence . 

CURRENT R E P O R T I N G I N C A L I F O R N I A 

As has been mentioned, the a t tempt i n C a l i f o r n i a has been to develop fundamenta l 
i n f o r m a t i o n at the same t i m e that f ac t s about the c u r r e n t s i tua t ion have been co l lec ted . 
In r e p o r t i n g f i n d i n g s , the a t tempt has been to challenge the t h i n k i n g of a l l concerned | 
w i t h l o c a l road a d m i n i s t r a t i o n , and to do so without exposing any agency to c r i t i c i s m ; 
which would c e r t a i n l y not be j u s t i f i e d on the basis of f ac t s now k n o w n — w i t h the pos ­
s ib le except ion of the f ac t that a good many county road depar tments a re o f f e r i n g sa la- | 
r i e s f a r below the going wage f o r the c lass of t echn ica l personnel they a re t r y i n g to 
a t t r ac t . 

I t I S , of course , imposs ib le to accommodate a l l the f o r e g o i n g cons idera t ions i n 
se lec t ing a given r e p o r t i n g method. In the C a l i f o r n i a w o r k , s t a t i s t i c a l r e f i n e m e n t has 
been s a c r i f i c e d , perhaps at the r i s k of c r i t i c i s m f o r g roup ing and averag ing numbers , 
i n o r d e r to present c e r t a i n p i c t u r e s of county r o a d a d m i r a s t r a t i o n i n a way tha t i t i s 
hoped w i l l be understandable and thought p r o v o k i n g to the mos t people concerned, and 
to do so without a rous ing i r r a t i o n a l c r i t i c i s m of the agencies r e p o r t e d on. 

Data so f a r ava i lab le p e r m i t two somewhat unre la ted s ta tements . One i s of the 
numbers of engineers i n C a l i f o r n i a county road depar tments per un i t of annual cons t ruc­
t i on . The other i s a c o m p a r i s o n of s a l a r i e s and engineer ing jobs open. Both are p r e ­
sented by groups of counties , the groups be ing made up of counties ranked accord ing 
to annual r a t e of r o a d cons t ruc t ion . The reasons f o r r e s o r t i n g to such grouping were 
seve ra l . I n the f i r s t p lace, C a l i f o r n i a count ies r u n th rough an 8 0 - t o - l range of s izes , 
i f s ize i s measured by annual r a t e of road cons t ruc t ion i n d o l l a r s . Size i s to some 
extent c o r r e l a t e d w i t h f a c t o r s such as degree of u rban iza t ion , populat ion, and popula­
t i o n densi ty , a l l of wh ich bear on the k i n d of r o a d sys tem w i t h which the county road 
depar tment i s concerned. Grouping by s ize should r e t a i n d i s t inc t ions associated w i t h ' 
s ize , w h i l e tending to average out other v a r i a t i o n s which , when counties are taken 
i n d i v i d u a l l y , f r e q u e n t l y obscure c e n t r a l tendencies of some impor t ance . Grouping 
also reduces the number of r e p o r t e d b i t s of i n f o r m a t i o n , and whi le t h i s may obscure 
some re l a t ionsh ips wh ich m i g h t be d i scerned i n the basic data, i t f a c i l i t a t e s qu ick 
general compar i sons w h i c h may v e r y w e l l be the most u se fu l , as w e l l as a l l that can 
be j u s t i f i e d on the bas i s of data so f a r ava i lab le . And f i n a l l y , g rouping e l imina tes 
s t r i c t county-by-county compar i son , thus f o r e s t a l l i n g conclusions about engineer ing 
i n a p a r t i c u l a r county which migh t be suggested by a m o r e deta i led presenta t ion , but 
which would ac tua l ly not be w a r r a n t e d wi thout evaluat ion of many f a c t o r s wh ich i n the 
present state of knowledge a re unstudied. 

C a l i f o r n i a ' s 57 count ies (excluding San F r a n c i s c o because i t i s a combined c i t y -
county) have been grouped as shown i n Table 1. T h i s grouping , which i s based on 
annual r a t e s of road cons t ruc t ion expressed i n round numbers , happi ly sets aside 
( in Group I) C a l i f o r n i a ' s two unusual ly l a rge oounties, w h i l e p roduc ing f o u r r e m a i n i n g 
groups of somewhat the same numbers of count ies . 

D I S T R I B U T I O N OF ENGINEERING PERSONNEL 

Numbers of engineer ing personne l engaged i n w o r k connected w i t h cons t ruc t ion (that 
i s , less the numbers equivalent to t i m e spent on maintenance, r i g h t - o f - w a y , and non-
engineer ing ac t i v i t i e s ) we re computed f o r each of these county groups . The r e s u l t s 
a re shown i n F i g u r e 1, which gives the numbers of engineers per m i l l i o n d o l l a r s of 
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T A B L E 1 

GROUPING OF C A U F O R N I A COUNTIES FOR STUDY OF ROAD A D M I N I S T R A T I O N 

Group 

M i l l i o n s of D o l l a r s of Road Cons t ruc t ion 
per Year^ 

Number of 
Counties i n 

Group 
Per County Group T o t a l 

I Over 2 11. 016 2 
n 1 to 2 11.344 9 
I I I % to 1 10.979 16 
I V % to % 5.192 14 
V Under ^ 2.168 16 

' A v e r a g e f o r f i s c a l years 1953-4 and 1954-5 as r e p o r t e d to the C a l i f o r n i a State 
C o m p t r o l l e r . 

j cons t ruc t ion f o r each county group. A t the same t i m e , the areas of the ba r s , p o r t r a y 
the d i s t r i b u t i o n of eng ineer ing personne l among the 57 counties . Al though the l a t t e r 
se rves to emphasize where engineer ing personnel a re located, and hence to a id i n 
evaluat ing county-by-county r e p o r t s of shortages, i t i s the numbers at w o r k per un i t 
of cons t ruc t ion that ca l l s a t tent ion to m o r e fundamenta l questions of engineer ing m a n -

I power u t i l i z a t i o n . 
! Why should the Group n counties (w i th annual cons t ruc t ion p r o g r a m s rang ing f r o m 
' $1 m i l l i o n to $2 m i l l i o n ) have on a uni t of cons t ruc t ion bas is less than o n e - t h i r d as 
i many engineers as the counties i n Group I , less than one-hal f as many as the counties 

i n Group V , and f o r that ma t t e r less than any other g roup? I m m e d i a t e l y one looks f o r 
reasons to exp la in away th i s seemingly odd s i tua t ion . The f i r s t f a c t i s that the two l a rge 
counties i n Group I a r e contending w i t h extensive u rban iza t ion and engaged i n m a j o r 
cons t ruc t i on of highways to accommodate heavy t r a f f i c . I t i s concluded that, d o l l a r 
f o r d o l l a r , they mus t have to put m o r e engineer ing t i m e than other counties in to such 
things as p r e l i m i n a r y planning, u t i l i t y r e loca t i on , and the design of compl i ca t ed s t r u c -

\ t u r e s . A look at the Group V counties (w i th annual cons t ruc t ion p r o g r a m s under 
$250, 000 per year) shows that each engineer i n th i s group counts h igh on a u n i t - o f -
cons t ruc t ion bas i s because the l eve l s of cons t ruc t ion a re l ow . But there i s s t i l l no 

i explanat ion f o r the ex t r eme v a r i a t i o n s here shown and f o r the steady t r e nd t o w a r d m o r e 
and m o r e engineers per un i t of cons t ruc t ion as p rog re s s i s made t o w a r d s m a l l e r county 
groups . Group I excepted. 

I T h i s las t i s p a r t i c u l a r l y amazing , be -
' cause i t i s a c o m m o n assumpt ion, doubt-
, l ess reached because of the known cases 

of s m a l l counties w i t h v e r y m i n i m u m tech­
n i c a l s t a f f s , that there i s a consis tent de­
c l ine i n engineer ing a v a i l a b i l i t y as counties 
become s m a l l e r . I n C a l i f o r n i a , at least , 

I such an assumpt ion would also co r re spond 
w i t h need—need here be ing thought of i n 
t e r m s o f the k i n d of s t r u c t u r e s be ing e n g i ­
neered—as there i s a consis tent s h i f t i n 
road sys t em standards as the counties b t 
come s m a l l e r , the s m a l l e r counties ( in 
t e r m s of cons t ruc t i on d o l l a r s ) be ing so, 
not because they a re geographica l ly s m a l l , 
bu t because they a re mos t r u r a l and least 
developed. 

' Whatever the reasons f o r the pecu l i a r 
shape of F i g u r e 1, i t cannot be explained 
i n t e r m s e i the r of engineer ing t i m e put 
in to maintenance or of outside engineer ing 

• Eng Aids 
• Jr En^s 

10 ^ 30 4b 
Annual Construction, Millions of $ 

Figure 1. Distribution of engineering per­
sonnel among Cal i fornia county road de­
partments-counties arranged in five groups 
ranked according to annual rate of road 
construction. Areas in the diagram are 
proportional to numbers of individuals. 
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se rv i ce s p e r f o r m e d f o r the count ies . The f i r s t i s excluded f r o m F i g u r e 1, as a l ready I 
ment ioned. The second has been separate ly examined m r e p o r t s of C a l i f o r n i a counties] 
c o v e r i n g engineer ing se rv ices p e r f o r m e d f o r them by the State D i v i s i o n of Highways 
and by p r i v a t e f i r m s , and the t o t a l engineer ing accompl i shed i n t h i s way does not at 
a l l change the p i c t u r e . 

T A B L E 2 

P E R C E N T JOBS F I L L E D A N D SALARIES I N C A U F O R N I A C O U N T Y ROAD 
D E P A R T M E N T S 

County No. of No. of Percen t Percen t Average 
Group Pos i t ions Vacancies Vacancies F i l l e d Salary* 

(a) Senior Eng inee r ing Grades^ 

I 106 14 13 87 675 
I I 38 7 18 82 620 
n i 41 7 17 83 640 
I V 23 3 13 87 655 
V 19 3 16 84 580 

(b) Junior Eng inee r ing Grades ' 

I 133 18 14 86 500 
n 36 16 40 60 470 
m 70 17 24 76 450 
I V 11 4 36 64 438 
V 10 5 50 50 426 

(c) T e c h m c i a n Grades* 

I 410 32 8 92 431 
I I 124 4 3 97 402 
m 144 21 15 85 395 
I V 57 15 26 74 331 
V 46 7 15 85 378 

' P e r mon th . 2 261 pos i t ions . ' 320 pos i t i ons . *860 pos i t ions . 

A s F i g u r e 1 i s v iewed as a who le—as r ep resen t ing engineer ing i n a l a r g e aggregate I 
of county r o a d s y s t e m s — i t i s h a r d to escape the conc lus ion that, whatever the s h o r t - | 
comings i n v i s u a l i z a t i o n , one i s l ook ing at an unreasonable d i s t r i b u t i o n of engineer ing 
personnel . 

POSITION V A C A N C I E S A N D SALARIES 

A second ma t t e r examined on the same group bas is i n C a l r f o r m a has been the r e l a ­
t i o n between jobs open and s a l a r i e s . Here the r e l a t i o n of manpower to cons t ruc t ion 
l e v e l IS ignored . A u t h o r i z e d pos i t ions a re taken as the bas is , percent vacancies a re 
computed, and these percen t vacancies a re compared w i t h s a l a r i e s . The r e s u l t s a re 
g iven i n Tab le 2. 

The average sa l a ry f o r a g iven grade l e v e l i n a g iven county was taken as the pay­
r o l l f o r that l e v e l d iv ided by the number of i nd iv idua l s . F o r a county group, the av ­
erage sa l a ry as tabulated i s the unweighted, a r i t h m e t i c mean of the i n d i v i d u a l county 
averages. T h i s p rocess leaves someth ing to be des i r ed as a s t a t i s t i c a l p rocedure , 
and f u r t h e r , s t a r t i n g s a l a r y r a t h e r than average f o r the grade may be the m o r e de ­
c i s i v e in f luence i n f i l l i n g vacancies . T h e r e f o r e , i n f o r m a t i o n i s now be ing co l l ec ted 
on f i r s t - s t e p sa la r i e s f o r jobs f i l l e d and on sa l a r i e s be ing o f f e r e d f o r jobs not f i l l e d . 
So f a r , however , i t appears that al though th i s l a t t e r f o r m of r e p o r t i n g may serve to 
avo id c r i t i c i s m , and w i l l c e r t a i n l y reduce the absolute s ize of the stated sa la r i e s , i t 
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w i l l not s i g m f i c a n t l y a f f ec t the r e l a t i onsh ips here shown, because of the v e r y c lose 
c o r r e l a t i o n between a s t a r t i n g or step-one sa l a ry and the average ac tua l ly being pa id . 

The re l a t ionsh ip i s not c lear i n r a n k c o r r e l a t i o n s of percent jobs f i l l e d against s a l ­
a r y f o r counties taken as i n d i v i d u a l un i t s , p robably because of the considerable number 
of counties i n which there i s only one pos i t i on i n a g iven grade, w i t h the r e s u l t that the 
p o s i t i o n mus t appear as e i the r z e r o o r 100 pe rcen t f i l l e d . I n the grouped data, how­
ever , not only i s there a genera l sa la ry decl ine f r o m l a r g e to s m a l l count ies , as migh t 
be expected, but m o r e i m p o r t a n t l y there a re many cases i n which both s a l a r i e s and 
pos i t ions f i l l e d move w i t h o r c o n t r a r y to th i s genera l t r e n d . 

The impor tance of such a showing i s against two r a t h e r common points of v i ew . One 
IS that counties a re c o m m i t t e d to a c e r t a i n range of s a l a r i e s because of t h e i r s ize . The 
data show three cases where t h i s i s not t r u e even f o r counties taken as groups . The 
p r e v a i l i n g sa la r i e s f o r senior engineer ing pos i t ions i n Group H I counties a re h igher than 
those i n Group n, a l though the counties i n Group H I a re s m a l l e r , and the same appl ies 

I to Group I V i n c o m p a r i s o n to Group I I I . Sa lary v a r i a t i o n s among i n d i v i d u a l counties of 
s i m i l a r s ize cannot be seen i n the grouped data, but they a re s izeable and numerous , 

' o f f e r i n g f u r t h e r evidence that va r i ous sa l a ry l eve l s can be es tabl ished, however d i f f i ­
c u l t a change may seem i n any i n d i v i d u a l case. 

] The second o f t en -hea rd v i ew i s that s a l a ry o f f e r s no p a r t i c u l a r p r o m i s e of ho ld ing 
t engineer ing personne l i n s m a l l e r counties because the sa l a ry , even i f increased , would 

s t i l l be be low sa la r i e s o f f e r e d by l a r g e r agencies; i n other words , i t would s t i l l f a i l to 
meet the compe t i t i on . The data seem to deny th i s . I f Group I i s excluded where the 

I highest s a l a r i e s i n t h i s f i e l d are found, and a move i s made f r o m one to another of the 
r e m a i n i n g groups f o r each of the r e m a i n i n g job c l a s s i f i c a t i o n s , there a re nine s a l a ry 
changes to examine, i n v o l v i n g twelve cases of b e l o w - m a x i m u m sa l a r i e s , and m eight 
of these nine changes the sa l a r i e s and percent jobs f i l l e d move up o r down together . 
Perhaps the mos t de f in i t e i nd i ca t i on that even a r e l a t i v e l y s m a l l s a l a r y increase w i l l 

j keep technica l personnel on the job i s to be seen i n the status of Group I V counties i n 
c o m p a r i s o n w i t h the groups on e i ther s ide. I n the case of semor engineers , the Group 
I V sa l a r i e s a re higher than both the average sa l a r i e s i n the 16 somewhat l a r g e r coun-

| t i e s of Group in and the average sa l a r i e s i n the 16 somewhat s m a l l e r counties of Group 
V , and the percent jobs f i l l e d i s a lso h igher ; i n the case of j u n i o r engineers Group I V 
sa l a r i e s a re i n t e rmed ia t e and so a re pe rcen t jobs f i l l e d ; and i n the case of t echnic ian 
grades Group I V sa l a r i e s a re l o w e r and so a re percent jobs f i l l e d . 

STATUS QUO A N D F U R T H E R STUDY 

. Despi te the s t a t i s t i c a l shor tcomings a l ready a l luded to , i t i s f e l t that the data de-
' veloped so f a r should be p r o m p t l y r epo r t ed so they may help i n c o r r e c t i n g s a l a ry m -
\ equi t ies , espec ia l ly i n the case of i n d i v i d u a l counties where present sa l a r i e s a re f a r 
be low the p r e v a i l i n g mean f o r s i m i l a r job c l a s s i f i c a t i o n s m organ iza t ions of s i m i l a r 

J s ize . A t the same t i m e , m o r e de ta i led i n f o r m a t i o n i s being obtained on th i s funda ­
menta l to ma in t a in ing adequate s t a f f . 

! I n r e g a r d to the p r e v i o u s l y d iscussed d i s t r i b u t i o n of engineer ing manpower among 
I count ies , an a t tempt i s also be ing made to use the i n f o r m a t i o n so f a r obtained as a 

guide to f u r t h e r study along d e f i n i t e l y cons t ruc t ive l i ne s . Here the p roposa l i s not to 
a t tempt p r e m a t u r e in fe rences about o p t i m u m engineer ing s ta f f , but r a the r to look 
c lose ly at that s izeable group of s izeable counties (Group I I ) where the mos t w o r k i s 
be ing done w i t h the fewes t r e l a t i v e numbers of t echn ica l pe rsonne l . 

The spec i f i c i n f o r m a t i o n presented i n th i s paper may , of course , be pecu l i a r to 
C a l i f 0 1 nia . I t i s hoped, however , that the cons idera t ions r a i s e d by these f i nd ings and 
these methods of p resen ta t ion may s t imula t e a t tent ion to some neglected fundamenta ls 
of engineer ing manpower i n l o c a l r oad a d m i n i s t r a t i o n . 
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