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PART ONE: INTRODUCTION

This study examines the organizational capabilities and staff 
skills that will be needed to execute the changing mission of the . 
California Department of Transportation (Caltrans). It is an 
engineering development study in the sense that it is concerned 
with the professional know-how that Caltrans will need in the 
future. It is, at the same time, a strategic planning study in 
the sense that strategic planning is the art of positioning 
organizations to both meet and make change.

Caltrans is the successor agency to the California Division of 
Highways — the engineering organization that desigried California’s 
freeway and expressway system. Caltrans was formed in 1973 to 
administer the state highway program in coordination with new state 
roles in mass transportation and aeronautics.

Caltrans was created during a period of sharp contraction in 
the revenues of the California highway program, and the new 
organization has been buffeted, from its beginnings) by abrupt and 
traumatic change: Its budget has been sharply reduced by the 
impact of inflation; the highway construction program it manages 
has been curtailed by declining revenues; and its workforce has 
been reduced through layoffs and attrition. With a sharply reduced 
revenue base, Caltrans has been transformed from an organization 
whose primary mission was new freeway construction to an 
organization whose budget is now insufficient to support an
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expansionary highway program. Highway maintenance, operation and 
re-construction have repXaced new construction as Caltrans’ 
primary priorities. This transition in task orientation has proved 
a wrenching pne, and Caltrans displays many of the tell-tale signs 
of an organization buffeted by unanticipated events and unwanted 
change.

While the last dozen years have produced abrupt and traumatic 
change in the highway program,, the next dozen years will bring 
profound change in Caltrans’ personnel and the Departments 
generational make-up. Forty-one percent of the
agency’s engineering work force was recruited in the 1940s and 
1950s, and half of its engineering personnel are within 12 years of 
retirement. Retirements will profoundly change Caltrans’ age 
composition and social make-up over the coming decade because so 
many of the Department’s present personnel were hired during the 
peak years of the Interstate highway program.

As engineers hired during the Interstate build-up retire, and 
are replaced by new recruits, Caltrans can expect further 
transition difficulties. But the process of retirement and 
replacement also represents a significant opportunity to achieve 
organizational renewal, and to recruit personnel whose skills fit 
the needs of a changing organization..

This study is concerned with the problems and opportunities of 
continuing transition. Its objective is to assess the tasks
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Caltrans will be performing in the future so that we can, in turn, 
assess the kinds of know-how and staff capabilities that will be 
needed to execute those tasks effectively. This is information 
that management needs to steer the continuing process of 
organizational change, to recruit personnel of appropriate skills, 
and to guide the career development of its present and future 
personnel.

In specific, we are concerned with:
o The kinds of organizational capabilities that will 

be required to meet California’s changing transpor
tation needs.

o The mix of professional personnel that will be 
needed to execute the tasks of the future, and

o The personnel development strategy necessary 
to position Caltrans for the tasks of the future.

Our strategy for answering these questions is to begin with an 
examination of the present organization and an appraisal of how it 
has weathered a decade of traumatic change. We will examine the 
current level of programmatic activity, its trend, and the forces 
that are influencing that trend.' The present state of 
organizational morale will be assessed through a survey of 
engineering personnel. The analysis of financial resources, 
programmatic trends, and morale will tell us how well the present 
organization is prepared and positioned to meet present needs.
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Future needs will be approached from a task-oriented point of 
view. Three primary tasks will be considered:

1. Maintaining the physical integrity of urban and 
iniral highways.

2. Maintaining an acceptable level of transportation 
service in heavily-traveled metropoli€an corridors 
where congestion is already problematic, where urban 
development is well advanced, and growth is 
continuing through redevelopment.

3. Providing adequate transportation service in rural 
districts, metropolitan corridors, and emergent urban 
centers where first development is occurring rapidly.

As we shall see, each of these tasks has grown more difficult 
and demanding as California’s growth has continued. As we shall 
also see, curtailed resources have made it increasingly difficult 
for Caltrans to keep pace with the changing task requirements of 
transportation development in California. In fact, the tasks that 
Caltrans must perform are becoming more difficult, more costly, and 
more diverse at just the time that the agency's resources are 
shrinking—constraining its ability to execute its program and its> 
ability to recruit new personnel with skills appropriate for the 
future. This dilemma poses the question to be answered in the 
study: How to renew, rebuild and redirect an organization that has 
been buffeted by change. Answering this question is our over-riding 
objective. We begin our search for that answer with an examination 
of Caltrans and its predecessor organization, the California 
Division of Highways.
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PART TWO: A THUMBNAIL SKETCH OF THE CALIFORNIA DEPARTMENT 
OF TRANSPORTATION AN ORGANIZATION IN TRANSITION

In the 1970s, many states created multi-modal Departments of 
Transportation by reorganizing their State Highway Departments. In 
California, this process produced the California Department of 
Transportation, better known as Caltrans. Caltrans is the 
successor agsnCy to the California Division of Highways, the 
engineering organization responsible fot the design, construction, 
operation and maintenance of roads on i^e California Highway 
System. The Division of Highways was the agency principally 
responsible for California’s leadership in freeway construction. 
Caltrans was created in 1973 to increase the state's presence in 
the fields of aferonautics and public transportation.

Caltrans' primary responsibilities remain those inherited from 
the Division of Highways—the engineering and maintenance 
activities associated with the improvement and upkeep of state 
highways. Its activities in the areas of aeronautics and public 
transportation remain limited because airport and transit 
development are, by tradition, principally local responsibilities.

Carrying forward the work of the Division of Highways, Caltrans 
retains the staff of its predecessor agency and thus the culture of 
a civil engineering bureaucracy. Caltrans is staffed with some 
4000 engineers and technicians trained in the public works 
tradition, and the organization's style and culture reflects both 
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its historical origins and the continuing predominance of highway 
engineers in its workforce.

Like the Division of Highways, Caltrans is organized as a field 
and headquarters operation. Highway design and construction is 
carried out in 11 district offices, while administrative activity 
is headquartered in Sacramentp. The District offices in Los 
Angeles and San Francisco account for a majority of the 
organization’s manpower? the same districts account for more than 
two-thirds of the state’s population and the work these districts 
perform is predominantly urban or metropolitan in character. Two 
other districts—san Diego and Marysville (Sacramento)—perform 
work of a mixed character, some urban, some rural. The eight 
remaining districts perform work that is more predominantly rural 
in character. The transition from the Division of Highways to 
Caltrans was primarily impelled by urban concerns, and has had more 
impact on the mix of activities in Urban than rural districts.

In all districts, urban and rural, Caltrans’ primary 
responsibility remains highway design, construction and 
maintenance. But within the purview of highway engineering there 
has been a significant change in emphasis. With the contraction of 
its capital program has come a corresponding shift in programmatic 
emphasis—away from right-of-way acquisition and new construction, 
to rehabilitation and maintenance. There has been, in other words, 
a notable shift in emphasis from the design of new facilities to 
the reconstruction, operation and maintenance of facilities already 
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built. This shift is consonant with a 1981 mandate that established 
legislative priorities for the state highway program. SB 215 
directed Caltrans to give expenditure priority to highway 
improvements in the following ranked order:

1) Maintenance, rehabilitation, and reconstructing of the 
existing highway system for the purpose of protecting the 
public’s investment in the system.
2) Safety improvements for the purpose of reducing the 
number and severity of traffic accidents.
3) Operational improvements to the existing system for 
maximum service efficiency.
4) New construction.
5) Other purposes, including landscaping planting, litter 
pickup, and compatibility improvements.

SB 215 gives explicit statutory recognition to the fact that 
the process of transportation development follows a characteristic 
investment cycle. Early in this cycle, resources are mobilized, 
staff is built up, plans are made, land is acquired and cleared, 
and construction is executed. This is the expansionary phase of 
the investment cycle—when new facilities are built at a rapid 
pace, and traffic increases at a likewise rapid pace.

The expansionary phase of.the investment cycle may continue for 
some time, but not without limit. Once built, transportation 
facilities must be maintained and repaired, and the expense of 
doing so pre-empts funds that were previously available for new 
construction. In this sense, public works programs are self- 
limiting: What was built must be maintained, and the expense of 
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reinvestment forces a gradual shift in the emphasis of an 
engineering program from first construction to reconstruction and 
rehabilitation. This ushers in the replacement phase of the 
investment cycle.

In most cases, the transition from first construction to 
replacement occurs gradually, and in concert with the slackened 
growth of traffic. Sluggish growth in demand means that resources 
can be diverted from new construction to reconstruction without 
causing a substantial increase in congestion. Gradualism also 
provides the time necessary for an organization to adapt to new 
task requirements.

California has not been this fortunate. Transition occurred 
abruptly here, and the curtailment of new construction was neither 
preceded nor accompanied by any slackening of traffic growth. The 
collapse of the revenues available for new highway construction and 
the continuing growth of motor vehicle traffic in California are 
shown in Figure 1. As it suggests, California has entered the 
replacement phase of the transportation investment cycle under 
circumstances that are out of the ordinary:

o The decline of new highway investment was 
precipitous, and,

o Traffic growth has continued unabated.

The results have been unwelcome but predictable: There has been 
a significant increase in the level of traffic congestion in
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Figure 1
The Trends of Motor Vehicle Travel and Highway Expenditure 

in California
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metropolitan California, and there has been measurable damage to 
the moral and professionalism of an agency that could once assert 
that it was among the foremost engineering organizations in the 
world.

To understand why highway investment was choked off prematurely 
in California, we must understand both the fiscal crisis of the 
seventies and the controversy that enveloped the freeway program 
during the sixties. First attention will be given to the fiscal 
crisis of the seventies.

THE FISCAL CRISIS OF THE SEVENTIES

Figures 2, 3, 4, and 5 on the page following show four 
dimensions of the fiscal crisis that engulfed Caltrans in the 
seventies. Figure 2 shows the collapse of real dollar outlays for 
highway construction in California. Figure 3 shows the 
corresponding but lagged curtailment of freeway construction. 
Figure 4 shows the consequent contraction of right-of-way 
acquisition activity. And Figure 5 shows the reduction of 
engineering staff made necessary by the curtailment of the 
construction program. Figure 2 indicates that the buying power of 
the state highway program was halved and then halved again in the 
five years from 1972 to 1977. Figure 3 shows that the pace of 
freeway construction in California declined from a peak of 1681 
lane-miles built in 1967 to a low of 32 lane miles built in 1982. 
Figure 4 shows that right-of-way acquisition was virtually
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Figure 2
Real Dollar Outlays for ^tate Highway Construction, in California 

(1963 - 1983)

Figure 3
Lane-Miles of Freeway Built in California 

(1947 - 1983)
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Figure 4
Real Dollar Outlays' for Right of Way in California 

(1947 - 1983)

Engineering Personnel Employed by Caltrans and the 
Division of Highways 

(1947 - 1984)
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extinguished during the seventies. And Figure 5 shows that 
Caltrans absorbed a sixty percent reduction in manpower from 1970 
to the low reached in 1977.

These figures portray what amounts to a succession of 
traumatically sharp fiscal and organizational shocks: rapidly 
declining investment, severe program cutbacks, and staff reduction 
through layoff as well as attrition. The precipitous contraction 
of the seventies cannot be characterizes as a gradual and careful 
process of transition and reorientation; it was, instead, a program 
in jeopardy.

Why was highway expenditure and freeway construction allowed to 
decline so sharply and precipitously? The answer is that such 
rapid contraction occurred by default rather than design—the 
product of uncontrollable economic forces rather than 
administrative intent. Those uncontrollable economic forces were 
double-digit inflation, embargoed petroleum, volatile gasoline 
prices, and the secondary shocks that these sent through the 
economy.

The direct link between these macroeconomic forces and the 
freeway program is the practice of financing highway development 
through fuel taxes. Fuel taxes are the primary source of revenues 
for highway construction and thus highway development is crucially 
dependent on the growth of gasoline sales and fuel tax collections. 
But in the^ seventies, the reliance on fuel taxes proved a liability 

13



rather than an asset. This is because fuel taxes have no built in 
mechanism that permits inflation adjustment, and because gasoline 
sales—and thus fuel tax collections—were depressed by the set of 
events that came to be known as "the energy crisis.”

Most taxes—those on income, property and sales—produce 
increasing revenues in periods of high inflation. This is not the 
case for the gasoline or diesel fuel tax. The revenues generated 
by fuel taxes depend on the gallonage o± fuel sold. In the 
seventies, fuel sales fell far below projected growth rates, as 
shown in Figure 6. At the same time, construction prices were 
rising steeply as shown in Figure 7. Rising construction prices 
and lower-than-anticipated revenues combined in vice-like fashion 
to constrict the highway program—producing the rapid contraction 
of freeway construction shown earlier. The severity of the cost
revenue squeeze in highway finance is indicated by Figure 8. It 
shows the gasoline tax rate that would have been necessary to 
sustain highway construction at its 1967 level. At present, it 
would take a gasoline tax increase of more than one dollar to 
restore the highway program's 1967 buying power.

For an organization that was adding personnel and rapidly 
acquiring right-of-way during the sixties, the seventies were years 
of traumatic and unwelcome change. In a period of just five years, 
an organization built to carry out new construction was forced to 
abandon an expansionary mode of operation, curtail those activities 
that were its primary source of organizational pride, lay off just-
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♦Figure 8 traces the steadily increasing fuel tax rate 
that would have been necessary to keep pace with the growth 
of traffic in California and the rapid inflation of highway 
construction costs. The figure depicts an index which 
traces the gas tax that would have been necessary to 
sustain highway investment per vehicle mile traveled at the 
level at which the highway program was operating in 1967. 
The index rises from 1970 through 1980 because of the 
impact of inflation on highway construction costs, and the 
special impact df rising oil prices on the asphalt products 
used in highway construction. From 1980 onward, inflation 
cools but the index continues to rise. This is because the 
gallonage of gasoline sold declines as more fuel—efficient 
automobiles enter the vehicle fleet in increasing numbers. 
More fuel-efficient cars mean that a higher gasoline tax 
would be needed each successive year in order to maintain^ 
fuel tax collections at a constant level. The unavoidable 
conclusion to be drawn from this figure is that the gas tax 
is m impaired fiscal mechanism that no longer functions, 
as it once did, as ’’the engine of the highway program -" 
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hired personnel, and accept retrenchment as its mode of operation. 
Little wonder, then, that the transition from new construction to 
maintenance, reconstruction, and operation was a divisive and 
demoralizing one. What occurred was' not a managed or guided 
transition, but rather forced curtailment and precipitous 
retrenchment.

Fiscal crisis, a buffeted organization, and continued 
retrenchment provide the backdrop for this study. In fact, they 
are what made the study necessary. Caltrans is an organization 
that was damaged by the events of the seventies. It is also an 
aging organization. And it is an organization that has only begun 
the process of adapting to the fiscal stringencies that have 
curtailed freeway development in California. It is an organization 
that must accomplish renewal and reorientation on a timetable 
dictated by the wholesale retirement of senior engineering 
personnel that will occur during the next dozen years. The 
challenge is to recruit quality personnel and acclimate them to a 
mission that confers different rewards than "the glory days" of the 
freeway era.

We can better understand the dimensions of this challenge by 
examining the kind of organization that was created to execute the 
freeway program and how that organization matches up with 
California's present and future transportation needs. To do so, we 
must briefly examine the history of the Division of Highways, its 
build-up during the freeway era, the contraction of the seventies.
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and the present state of the successor organization—-its nyorale, 
age composition, technical skills, and its readiness to meet the 
challenges of the future.

A BRIEF ORGANIZATIONAL HISTORY

The core manpower and responsibilities of the California 
Department of Transportation were inherited from its predecessor 
the Division of Highways. Senior personnel are still imbued with 
the legacy of the Division of Highways, and we must understand the 
traditions and expectations that entails if we are to fully 
understand the challenge of renewal that will accompany their 
retirement.

The Division of Highways was built up, staffed and organized to 
execute a large scale construction program. From an engineering 
staff of only 2000 in 1947, it grew to an organization that 
employed 9000 engineers in 1965. Rapid staff build-up occurred in 
tandem with the acceleration of freeway construction and the peak 
of engineering employment was reached during the heyday of the 
Interstate program. In 1965, fully half of the Division of 
Highways’ total workforce was. composed of engineering professionals 
compared to only 25 percent of Caltrans present workforce. The 
Division of Highways was, in other words, an engineer’s engineering 
organization built up to build freeways.
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It was, at the same time, an organization that still embodied 
many of the rural highway-building traditions of the twenties and 
thirties. In the twenties, the Division of Highways mission was 
limited to rural territory where the agency was responsible for 
building main country roads. State legislation specifically 
prohibited the expenditure of state highway funds within California 
cities and the Division of Highways early constituency was 
exclusively rural. Responsibility for urban road improvements was 
added to the agency’s mission during the Great Depression to 
relieve some of the pressure on city and county treasuries.

The Division of Highways first involvement in urban road
building was reluctant—the Department’s leadership being concerned 
that urban projects would damage the agency’s ability to execute 
its rural highway program. Of most serious concern was the cost of 
urban rights of way, and other elements of added expense associated 
with urban design and construction.

with a rural constituency and an already-large backlog of rural 
commitments, the Division of Highways was in no hurry to take on 
additional urban responsibilities. In fact, it declined to support 
1937 legislation enabling it to build freeways—oh the grounds that 
the expense of such facilities would overburden its already 
extended budget.

Ambivalence to urban responsibilities characterized the 
Division of Highways through the thirties and forties, and the 
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agency took a conservative stance in defining its metropolitan 
role. luegislation established its responsibility for freeway 
construction in 1939, but the.Division shied from playing a 
significant role in planning metropolitan freeways or in right-of- 
way acquisition. In fact, California’s cities were the principal 
advocates of freeway development, and the Division of Highways, an 
initially cautious and reluctant participant in the metropolitan 
arena. In 1941, for example, local officials in Los Angeles saw 
the need for a comprehensive 600-mile freeway system while the 
State was estimating a need for a freeway system of only 100 miles.

. The small and conservative organization tha^ was the pre-war 
Division of Highways was remodeled by the events of the fifties and 
sixties. The extent to which the Division of Highways assumed a 
steadily larger role in postwar highway development may be gauged 
from Figure 9 which shows the growth of highway program revenues 
during the 20 years from 1947 to 1967. The growth of revenues 
shown in Figure 9 is attributable to the steady growth of 
automobile use in California, and to increases in the fuel tax that 
were authorized in 1947, 1953, and, at the federal level, in 1956.

The legislation of 1947 made California the fix’st. state in 
which urban and rural interests reached a working agreement on a 
statewide highway progiram that included a major commitment to 
metropolitan construction. Six years later, the gas tax was 
increased again, the 1953 legislature creating a special fund for 
right-of-way acquisition that permitted the Division of Highways to
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acquire urban rights of way without disrupting its rural 
construction program. Ftom 1953 onward, the Division became an 
aggressive champion of metropolitan freeway development, but 
nonetheless retained some of the predispositions developed in rural 
construct ion 4. It remained reluctant to endorse expenditures for 
ancillary urban facilities to serve pedestrians, bicyclists or 
transit users. In these areas and in landscaping, joint 
development and so-called community betterments, it adopted a 
conservative interpretation of its appropriate urban mission.

Figure 10 shows the expansionary trends of the highway program 
in the fifties and sixties—the growth of revenues, the growth of 
engineering personnel, and the mileage of freeways opened for 
service each succeeding year. The Jiiiig£_gy^t in this expansionary 
period was Congressional acceleration of the Interstate Highway 
Program through an increase in federal fuel taxes and the creation 
of the federal Highway Trust Fund—paired measures that 
dramatically increased the funds available for freeway construction 
in California.

The Interstate Program

The Interstate Program was a windfall for the Division of 
Highways, following as it did only three years after California had 
increased its own highway taxes. The combined affect of these two 
tax increases was to equip the Division of Highways with a 
construction budget that allowed it to make plans virtually without
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Figure 9
Seal Dollar Outlays for California Highway Construction 

(1947 - 1967)

Figure 10
The Tandem Growth of Engineering Manpower, Revenues, 

and Freeway Construction Activity 
(1947 - 1967) ’
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fiscal constraint. In fact, engineering manpower, shelf-ready 
plans, and clear-title to right of way were more stringent 
constraints on the highway program during the early sixties than 
funds available for actual construction.

The 1953 increase in state taxes coupled with increased federal, 
aid allowed the Division to make plans for the development of a 
Statewide Freeway arid Expressway System of unprecedented scope and 
scale. The plan proposed by the State iri 1959 is shown on maps 1- 
3. The Freeway and Expressway Plan of 1959 presented the investment 
program State-engineers believed could be financed over the next 20 
years—with economic justification, and without additional taxes. 
The plan proposed eventual construction of 12,250 miles of urban 
and rural freeways, including a balanced mileage of metropolitan 
facilities in Northern and Southern California. At the heart of 
the plan was the premise that the growth of traffic would 
eventually require the reconstruction of virtually all state 
highways to freeway standards,. The plan was a commitment to such 
standards on a statewide basis—a commitment to

A highway system that has the primary purpose of linking 
the major areas of traffic interest with high-standard 
facilities that provide for fast, consistently safe, 
protected through-traffic movement. No longer is it 
possible to serve such traffic on the same facilities 
that provide land service to abutting property. Such 
conflicts of interest produce the slowdowns, the highway 
accidents and fatalities, and the traffic congestion that 
blight expansion.

Practically all of the traffic increase in the future 
must be carried on single-purpose, through-traffic 
facilities—relieving the present roads and streets of
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Map i
The California Freeway and Expressway 

System Plan of 1959
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their existing overloads to permit them to resume their 
primary function of serving the land and people directly, 
acting as distributors for the freeway system and 
providing the final links between origins and 
destinations.

As may be judged from the metropolitan maps on the page 
preceding, the 1959 plan was an extraordinarily ambitious 
commitment—but one that followed logically from the precepts and 
premises that informed highway planning in the fifties. The 1959 
plan was the ultimate expression of highway development philosophy 
that can be summarized as follows:

o Freeways are what the public wants—highways that 
are fast and safe.

o Freeways are more costly than conventional highways, 
but where traffic volumes are substantial, the time 
and money saved by motorists using freeways is more 
than sufficient to justify the additional expenditure.

o The traffic volumes on all of California’s major 
highways will eventually be sufficient to justify 
reconstruction to freeway standard.

o At present, reconstruction to freeway .standards is 
most urgently needed in metropolitan areas and on the 
main trunkline routes that connect them.

o In rural areas, future traffiq values will justify 
reconstruction to freeway standards, and the 
requirements of eventual reconstruction should be 
considered as interim improvements are made.

o In metropolitan areas, freeway capacity should be 
sufficient to permit through traffic to traverse the 
city on free-flowing facilities.

o Where freeways permit through traffic to move freely, 
local streets can be protected from the intrusion of 
through traffic and can be restored to more 
appropriate local use.
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o As population growth continuers, additional freeway 
capacity will be needed to sustain free movement and 
the orderly segregation of metropolitan traffic. 
Additional capacity will be provided by building 
parallel facilities as existing freeways become 
congested.

Such were the premises that informed the -1959 Freeway and 
Expressway plan. They were realistic as long as metropolitan land 
could be readily purchased and reserved for the construction of the 
successive generations of parallel freeways contemplated by the 
Division of Highways—and thus as long as urban officials were 
prepared to support the state in disputes over freeway location and 
the displacement of established land uses.

The 1959 plan was enthusiastically endorsed by local officials 
and received virtually unanimous legislative support. In fact, the 
legislative hearing record indicates that key legislators felt the 
plan erred on the side of caution rather than excess. These 
legislators worried, not that the plan was too elaborate or far- 
reaching, but that its commitments were too cautious and its 
appraisal of future traffic growth too conservative. The freeway 
plan aroused no controversy and was fashioned into law with 
essentially no legislative debate because it was believed that 
implementation could be accomplished without any additional 
increase in taxes.

Nor did the plan generate controversy among the officials of 
local government. In fact, quite the contrary: local officials 
actively sought the acceleration of freeway construction and were 
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concerned that the pace of state construction had been too slow. 
Thus, through 1959 and well into the 1960s, there was near complete 
unanimity between state and local officials on the merits of 
freeway development. If there were occasional disputes, these 
usually centered on the state’s inability to, make commitments and 
deliver projects on the accelerated basis sought by city councils, 
county supervisors, chambers of commerce and development 
associations.

This unanimity began to break down as the pace of actual 
construction increased following the acceleration of the Interstate 
program. Through 1959, freeway construction had proceeded at a 
fairly slow pace and neither construction or right-of-way 
acquisition had generated unmanageable controversy. In the 
sixties, conflict between the state and localities escalated 
sharply.

There are several reasons for the increasing controversy of 
freeway development. One was the increasing scale of facilities 
that were being designed by the Division of Highways to conform to 
the geometric standards of the Interstate Highway Program. Higher 
standards required facilities of wider cross-section and more 
sweeping geometric design—designs inherently more difficult for 
cities to assimilate than the relatively modest, parkway-like 
facilities built early in the freeway era.
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Another reason for increasing conflict was the exhaustion of 
what might be called ”easy jobs”. The first freeways were built in 
established transportation corridors where railroads, streetcar 
lines, and other utilities had attracted land uses compatible with 
heavy construction and heavy traffic. Building freeways in these 
heavily-trafficked corridors evoked little controversy. Immediate 
and intense conflict was generated, however, when the state began’ 
cutting new freeways through established residential neighborhoods. 
Few such facilities were built early in the freeway era while the 
Division of Highways was working through the inventory of "easy 
jobs” in industrial corridors. By the sixties, the easy jobs were 
complete, and the routes being planned and built involved 
increasingly invasive community impacts.

The transition from easy jobs to invasive ones occurred as the 
revenues available for the highway program surged, virtually 
eliminating the fiscal constraints that had required financial 
caution in metropolitan construction during the forties and early 
fifties. The result was explosive; Increasingly elaborate 
facilities were being built at an increasingly rapid pace in 
environments that were increasingly sensitive to disruption. It 
was this flammable mix that produced "the freeway revolt”—first in 
San Francisco and then in other California cities.

A final reason for the escalation of conflict between state and 
local officials was the increasing severity of air pollution 
experienced in Los Angeles, the San Francisco Bay Area, San Diego 
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and Sacramento. Air pollution in California cities is 
predominantly attributable to automotive sources, and the sixties 
were marked by concern that the near future would bring pollution 
levels seriously injurious to public health. At issue was a 
question of tolerances: health tolerances that seemed to be 
approaching a critical margin, and environmental tolerances that 
entailed unknown but potentially serious risk.

Air pollution pron^ted state and federal initiatives on two 
fronts--automotive emission controls and expenditures for mass 
transit. Emission controls were expected to roll back pollution to 
environmentally acceptable levels, while improvements in mass 
transit were expected to create a margin of tolerance for further 
growth and development. The future growth of travel, it was 
frequently said, would have to be accommodated by mass transit 
rather than the automobile.

With air pollution and community disruption salient issues bn 
the public agenda, locally elected officials began to reassess 
their enthusiastic endorsement of freeVay construction and 
metropolitan newspapers began to take issue with "the highway bias" 
of the plans made by the Division of Highways. In other words, 
community opinion leaders were beginning to challenge the wisdom of 
an expansionary highway program at just the time the Division of 
Highways had achieved the full staffing and obtained the full 
funding necessary to execute freeway construction with peak 
efficiency. The collision of values and imperatives that followed 
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earned the Division of Highways a reputation as an "iron-fisted 
bureaucracy" that bulldozed neighborhoods and steamrollered 
community opposition. It also set in motion a backlash that 
gradually eroded political support for an expansionary highway 
program. Individual highway projects continued to command strong 
support, but the luster of the highway program itself was dimmed by 
the community conflict and environmental concerns of the late 
sixties and seventies.

It was in this context that the transportation profession began 
its own reappraisal of the commitment that had been made to freeway 
development. Central to this reappraisal was the recognition and 
concern that California’s highway program was falling behind the 
growth of traffic and that urban freeway capacity was being 
exhausted faster than it could be installed. Congestion, it 
seemed, was an equilibrium phenomenon that defied substantial 
reduction, and thus the stated objective of the freeway program— 
free-flowing facilities—was proving an endlessly recessive target. 
From this diagnostic starting point, two paths could be pursued. 
One involved increasing the cross-section of individual freeways 
and the density of the freeway network in a redoubled effort to 
defeat congestion through major capital investment—the approach 
embraced in the 1959 Freeway and Expressway Plan. The second 
involved accepting congestion as an inevitable concomitant of urban 
life to be kept within tolerable limits with measures less invasive 
than freeway construction on the scale of the 1959 plan. As the 
community conflict associated with freeway construction escalated.
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the consensus of the transportation community drifted toward the 
second alternative. What was needed, many transportation 
professionals came to agree, was continuing highway improvement-— 
but of restrained design—-coupled with public investment in mass 
transportation, controls on automotive pollution, greater attention 
to traffic management, and more careful planning for the 
environment. This prescription summed to a modest freeway program 
balanced by other transportation improvements designed to keep 
congestion within tolerable limits without invasive social impacts.

Within the Division of Highways, advocates of this second path 
emphasized building up the agency's capabilities in traffic 
management and traffic operations. Outside the organization, 
greater stock was placed in transit development, and the seventies 
were marked by a significant commitment to the introduction of new 
transit services. The magnitude of the commitment to mass transit 
is indicated by Figure 11 which shows the trend of operating 
subsidies for mass transit on a statewide basis. Table 1 shows 
that increasing subsidies for transit produced a measurable 
increase in transit's share of the urban commute market in 
virtually every California city, but it also shows how emphatically 
the automobile continues to dominate commuting in California 
cities. The commitment to transit was, nonetheless, an important 
element of the accommodation of the seventies.

From the reappraisal of the seventies, came the tentative 
consensus that California should proceed with freeway development—
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Figure 11
The Comparative Trend of Highway Expenditures and 

Ma3s Transit Operating Subsidies 
(1973 - 1983)

Table 1
Percent of California Workers Using Public Transportation 

for Travel to Work in Selected SMSA’s
(1970 and 1980)

1970 1980

Anaheim .3% 1.9%

Los Angeles 5.5 6.3

Riverside .8 1.0

Sacramento 2.2 3.9

► San Diego 4.2 3.1

• San Francisco 14.6 17.1

San Jose 1.2 3.2

33



but with more restraint than that demonstrated in recent years. 
The scale of freeway projects would be reappraised, and the urban 
highway design of the future informed by alertness to the 
potentials of traffic management, mass transit, and ridesharing. 
Highway expenditures would be balanced with subsidies for mass 
transit. And a new organization with a broader mission than the 
old Division of Highways would be created to oversee the 
implementation of this emergent view of appropriate transportation 
policy.

Caltrans was this organization. It was created to carry 
forward the work of the Division of Highways, but with a restraint 
that had not characterized its predecessor agency, and with a 
multi-modal perspective that it had also lacked. In this Sense, 
the purpose of creating Caltrans was to internalize the conflict 
over urban freeway development within an agency that could produce 
more responsive and less invasive highway plans because it was 
equipped with the mandate, tools and authority to do so.

As this discussion indicates, the legislation that led to the 
creation of Caltrans was framed from a metropolitan perspective. 
In creating Caltrans, the legislature does not seem to have 
intended any fundamental change in the management of the rural 
highway program. But it did intend to erase the last rural 
predispositions of the districts engaged in urban highway 
development. It intended, in other words, that Caltrans should 
modify as well as carry forward the urban work of the Division of
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Highways. Caltrans was to revise the modus operandi of the 
Division of Highways, allowing urban highway development to 
continue-—but not on the scale that had generated the invasive 
designs or community conflict of the sixties. Such were the broad 
outlines of the legislative consensus hammered out in the early 
seventies. The details of implementation—those were left for 
Caltrans to work out internally and in cooperation with local and" 
regional authorities.

Thinking about Caltrans this way is useful because it reminds 
us that internalizing the conflict over urban freeway development 
was a primary—in fact, the primary—reason for the organization’s 
creation. It also reminds us of the corresponding difficulty of 
the management task that faced the new organization. Such, 
organizational transition and change would have been difficult to 
manage under any circumstances. But it was made traumatically 
difficult by the personalization of policy debates that occurred 
during the Brown Administration and by the deep-cutting layoffs 
that accompanied the contraction of the highway program. These 
combined to ignite^a clash of values, management styles, 
programmatic objectives, and personalities that buffeted the 
organization throughout the seventies. In the process, a period of 
difficult transition was to become a polarizing episode that proved 
more disabling than reconstructive.

Most observers agree that Caltrans was damaged by the 
polarization and retrenchment of the seventies. The evidence that 



points to impaired effectiveness is both organizational and 
programmatic. Indicators of organizational malaise include:

o Continuing demoralization of old 
professionals; and,

o Loss of those intangible qualities of 
professional elan and organizational 
commitment;

Indicators of programmatic impairment include:
o The exhaustion of the inventory of plan that 
are shelf-ready for immediate construction; 
and,

o Difficulty meeting program targets and 
completing production-line engineering tasks.

Such is the portrait of Caltrans painted by informed observers 
both inside and outside the organization. It is the portrait of an 
organization that lacks the efficiency that once characterized the 
Division of Highways, but has not yet achieved the restrained 
effectiveness that was meant to be the hallmark of the new 
Department of Transportation.

That Caltrans has been damaged by the events of the seventies 
should not be surprising. A sharply reduced budget and deep
cutting layoffs accompanied by abrupt changes in management and 
management philosophy are shocks that would produce demoralization 
and diminished efficiency in virtually any organization. That 
damage has occurred is not the issue. The crucial issue is how to 
renew this organization and position it for future effectiveness.
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There are hwo dimensions to the challenge of renewal, one 
involving human resources, and the other the Department’s financial 
resources and programmatic emphasis. We will discuss each in the 
chapters that follow.
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PART THREE: THE HUMAN RESOURCES DIMENSION OF ORGANIZATIONAL RENEWAL

In the previous pages, we have traced the expansion of the 
California highway program that ocurred in the fifties and sixties, 
and the sharp contraction that occurred in seventies. As we saw 
both expansion and contraction have left a profound mark on the 
California Department of Transportation. Nowhere is the imprint of 
successive expansion and contraction more evident than in the 
staffing, the age structure, and the generational make-up of the 
present organization. Caltrans has an idiosyncratic age structure 
and generational make-up that is attributable to the rapid staff 
build-up that accompanied the Interstate Program in the sixties, 
and the layoffs which followed in the seventies.

Table 2 shows the percentage of the present engineering 
workforce that was recruited during each of four different periods 
in Caltrans’ recent history, while Figure 12 profiles the 
recruitment of the present workforce on a year by year basis. As 
these exhibits indicate, Caltrans has a large cadre of aging 
professionals, strikingly few mid-career professionals, and another 
large group of recent hires. The thin ranks of mid-career 
professionals are attributable to the layoffs that occurred during 
the seventies, while the very large cadre of aging professionals is 
attributable to the staff build up that accompanied the Interstate 
program. Caltrans’ age structure is very different from that of 
most organizations, and the result is a workforce in which the
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Table 2
The Caltrans Recruitment Cycle 

(1946 to 1986)

Percent of Present Cumulative
Period 
Hired

Shorthand Workforce Hired
Characterization During This period

Percentage 
On Board

Before 
1956

Early Years of the 
Postwar Highway 
Program

24% 24%

1956- 
1969

Mobilization To Build 
The Interstate System

39% 6.3 %•

1970—
1977

Layoffs and Attrition 3% 66%

1978—
1986

Rehiring in Fits and 
Starts

34% 100%
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Figure 12
Year of Recruitment of Caltrans Present Engineering Staff
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differences and distinctions that differentiate generations are 
sharp rather than blurred. There are, indeed, three distinct 
generation groups within Caltrans: an older generation made up of 
veterans of the Division of Highways; a "missing generation" of 
mid-career professionals; and a new generation of recent hires. 
The older generation is Caltrans’ largest—a fact of crucial 
importance for understanding the present-day organization and the " 
renewal that must be accomplished in the coming decade.

Almost two-thirds of Caltrans’ present engineering staff—64 
percent to be exact—was hired before 1970. This means that fully 
half of Caltrans present engineering staff is more that 50 years 
old. It means that the vast majority of Caltrans current managers 
were trained in the Division of Highways to pursue careers 
structured by the engineering tasks involved in the construction of 
the Interstate System. It means that most Caltrans engineers share 
skills, experiences and expectations built around an expansionary 
construction program. And, perhaps most important, it means that 
the preponderance of the organization’s professionals recall 
"better times" and are widely frustrated by Caltrans’ diminished 
budget and by the "diminished challenge" of its present workload.

How deeply the veterans of the Division of Highways are 
dissatisfied with the constrained program of the eighties may be 
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judged from the results of a recent survey.*  Fully 92 percent of 
the veterans of the Division of Highways feel that it was ”a better 
time to work for Caltfans 20 years ago when the freeway program was 
at its peak.” Almost two thirds of the same group of veteran 
engineers feel that "Caltrans will have less challenging technical 
work to offer in the future than it did in the past.” Another 
measure of this group’s disaffection is the percent who feel that 
rewarding work is in short supply; Only half believe that "people 
with solid technical ability will always find rewarding work at 
Caltrans.”

As these attitude measures indicate, contraction and 
retrenchment have fostered a deep level of disaffection among 
engineers recruited in the heyday of the freeway program — much 
more so than among recent hires. This is evident from Table 3 
which compares the attitudes of 20-year veterans with those of 
younger engineers hired in the past 10 years.

The demoralization of "the old guard” is not altogether 
surprising: It is symptomatic of the organizational impairment 
discussed in the previous section. The level of disaffection is

* The survey results-mentioned above were obtained by surveying a 
representative sample of Caltrans engineering personnel. 
Questionnaires were mailed to 2,845 Caltrans engineers. Of those, 
1,852 surveys were returned for a response rate of 65 percent—an 
unusually high response rate for a mail survey without follow-up 
reminder. The survey is fully described in; Taylor, Brian D. and 
Jones, David W. Engineering Registration in Organizational 
Context;A Study of the California Department of Transportation. 
Berkeley, CA; Institute of Transportation Studies, 1987.
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Table 3
Job Satisfaction of Veteran Engineers and Recent Hires

Opinions Indicating 
low levels, of job 
satisfaction:

Percent Agreeing
New Recruits Veteran 

Professionals

Twenty years ago was 
a better time to work 
for Caltrans.

42% 91%

Working at Caltrans 
will be less 
challenging in the 
future than it was 
in the past.

56% 64%

Even the best qualified 
engineers cannot count on 
rewarding assignments at 
Caltrans these days.

42% 50%
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troubling, however, because veterans of the Division of Highways 
bulk so large in the Caltrans workforce and play such prominent 
roles in the Department’s leadership. Indeed, Caltrans' future 
effectiveness will hinge, in large measure, on how skillfully the 
baton of organizational leadership is passed from this generation 
to the next.

Four aspects of generational transition are vitally important 
for organizational renewal:

o Replacing the present generation of senior managers 
as they are claimed by retirement.

o Replacing the large cadre of veteran engineers 
recruited during the Interstate build^-up.

o Retaining the know-how that built the California 
Freeway and Expressway System; and,

o Recruiting new professionals with skills appropriate 
to the changing task environment of transportation 
development in California.

Caltrans' success in replacing veteran engineers, retaining 
their know-how, and recruiting a new generation of professionals 
with skills matched to the transportation needs of the next Century 
will play a decisive role in determining the Department's stature 
and capabilities in the future. It is crucially important, in 
other words, that the transition process be managed deliberately 
and skillfully. Skillful management is essential because 
organizational renewal is an inherently difficult process, and 
because a satisfactory outcome is far from assured.
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There ere five primary obstacles to graceful transition and 
successful renewal:

o The sheer number of engineering professionals who will 
retire over the next decade.

o Difficulty sustaining a systematic and orderly 
recruitment program in the face of on-again, off-again 
budgeting.

o Difficulty recruiting and retaining top-flight 
professionals given the perception that challenging 
work is in short supply.

o The thin ranks of mid-career professionals from which 
to promote the managerial leadership of the next 
generation.

o Profound social and cultural differences between the 
engineers of the older and younger generations.

We will discuss each of these in turn.

The sheer volume of retirements. We estimate that almost 31 
percent of Caltrans’ engineering workforce will retire during the 
next 10 years. Filling each of these vacancies would require the 
recruitment of more than 1300 new engineering candidates over the 
next decade, including some 525 managers and supervisors. Given 
declining enrollments in both graduate and undergraduate civil 
engineering programs, it will be difficult to recruit new or recent 

graduates in the numbers necessary to fill the vacancies that will 
be created by retirement.

On-again, Qff-again Recruitment. Over the past decade, Caltrans 
has begun the recruitment process necessary to replace aging 
professionals as they retire. Figure 13 shows thfe hiring pattern 
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that has prevailed during that period. As it shows, the recruitment 
program has shifted from surge to shutdown twice during the decade. 
This is because recruiting drives were keyed to surges in available 
highway construction funds rather than to Caltrans’ long-range 
manpower requirements.

There are fundamental weaknesses in a boom-and-bust recruiting 
program:

o The number of top-caliber recruits available in any 
surge year is limited.

o Training problems are multiplied when new recruits 
must be assimilated in large groups.

o Boomtime recruitment gives excessive priority to 
short-run rather than long-run manpower needs.

Despite the shortcomings of a boom-and-bust recruiting program, 
Caltrans has been reasonably successful in hiring recruits that 
measure up well by professional standards, one such standard is 
formal certification as a Registered Professional Engineer—a 
credentialing process that requires the education and experience 
necessary to pass two professionally-administered exams. Figure 14 
shows the proportion of recent hires that have passed at least the 
first of the two exams required for Professional Registration. It 
indicates that the vast majority of new hires have the educational 
background needed to scale the career ladder at Caltrans without 
"stalling out" due to inadequate preparation.
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Figure 13
The Boom-^nd-Bust Pattern of Recent Hiring

Figure 14
Professional Credentials of Newly Hired Engineering Personnel

□ ENGINEDIS + STS ANO/OR RPPS

47



Despite the professional standing of recent recruits, there are 
nonetheless indications that hiring efforts driven by "crash 
efforts to make program” may be stocking Caltrans with personnel 
whose expertise and career expectations no longer fit very well 
with the changing emphasis of Caltrans’ workload. In Los Angeles, 
for example, recruitment has been strongly influenced by the 
manpower needed to build the Century Freeway. The capital program 
has had similar influence on recruitment in other districts because 
new hiring has been keyed to surges in new construction. There is, 
at the same time, near-unanimous consensus within Caltrans that 
reconstruction, maintenance management, and traffic operations will 
require and must receive increasing priority in future years. Thus 
there seems to be a mismatch between Caltrans’ emergent priorities 
and the emergency manpower needs that are created by surges in the 
capital program, but it is the latter that received priority in the 
recruitment drives of 1980 and 1983.

The result, recruiters fear, is excessive emphasis on the 
skills necessary for major new construction and insufficient 
emphasis on the skills necessary to maintain the serviceability and 
operating performance of highways already built. That there is 
sound basis for such fears is indicated by the attitudes and 
expectations of recent recruits. More than half of all new hires 
view "new construction on new alinement as Caltrans’ most 
interesting and challenging assignment from a professional 
perspective" while only 13 percent rate traffic management as "most 
challenging." Less thai^ one third of one percent of new recruits 
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see maintenance management as Caltrans most interesting and 
challenging assignment. These attitudes indicate that present 
hiring practices are only loosely tied to future needs. They also 
signal that Caltrans will have to reposition its recruiting efforts 
as maintenance and rehabilitation become increasingly important 
organizational missions.

The diminished appeal of a career with Caltrans. A career with 
Caltrans is not the drawing card that it was during the heyday of 
the freeway program. In the fifties and sixties, the Division of 
highways was viewed as a top-tier employment opportunity tor civil 
engineers who aspired to careers in engineering design and 
construction. The rapidity with which staff build-up occurred 
during the fifties virtually assured promotion opportunity, and as 
a result, the state was competitively positioned to recruit top 
calibre engineering graduates.

Recruitment was sharply curtailed during the seventies, only 
three percent of Caltrans’ present engineering personnel being 
recruited during the period 1970 to 1977. During these years, 
recruitment came to a near standstill—diminishing Caltrans 
presence on college campuses, and eroding the image that state 
service offered a lifelong career opportunity, a secure job, and 
significant promotion opportunities. There are several reasons for 
the diminished appeal of state employment. One is the contraction 
of the highway program, and with it, the opportunity for rapid 
promotion. Indeed, promotion opportunities have been log-jammed 
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for inore than a decade due to the age composition of the Caltrans 
workforce.

Probably as important, however, is the perception that Caltrans 
is no longer a high-energy organization engaged in a challenging 
mission on the forefront of civil engineering. This was both its 

(

image and ambience during the sixties—but it is not the way 
Caltrans is perceived by recent recruits. Fully 85 percent of 
recent Caltrans' recruits feel that the general public no longer 
has much respect for engineers inr government service, while more 
than two-thirds believe that it would have been more rewarding to 
work for Caltrans during the sixties. Over 56 percent of Caltrans 
new hires believe that the future will bring assignments that are 
less and less challenging from a technical perspective, while less 
than half expect that Caltrans can provide them with assignments 
that are consistently rewarding. On the other hand, 84 percent of 
new recruits are confident that the promotion log-jam will dissolve 
rapidly, and that "retirements will create promotion opportunities 
for someone like me."

The perception that promotion opportunities have been restored 
signals that Caltrans will be able to recruit graduate engineers in 
the numbers necessary to fill vacant positions. But fewer of these 
can be engineers whose career interests and technical inclinations 

i

center around major construction. And this shift in the mix of 
willing recruits signals that it is crucially important that 
Caltrans learn how to recruit personnel who feel that careers in
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highway maintenance, operation and rehabilitation offer as great 
reward as new construction did for the engineers of the previous 
generation.

Recruiting the managers of the next generation. Caltrans 
recruits both its engineering supervisors and administrative 
leadership by promotion from within. This practice is effective in 
organizations that have a large candidate pool from which to select 
the managers of the next generation~as Caltrans historically had. 
But Caltrans does not, at present, have a large candidate pool from 
which to draw its future managers.

The layoffs and separations of the seventies created a near
void of mid-career professionals among whom to recruit the 
managerial leadership of the next generation. Figure 15 shows, for 
example, the age distribution of Registered Professional Engineers 
in the Caltrans workforce. PE’s are engineers who are formally 
licensed to supervise engineering design. Caltrans considers 
engineering registration to be a prerequisite for senior 
administrative posts that entail engineering oversight, and thus ■ 
the pool of PEs is the candidate pool for the next generation of 
program managers, division chiefs, and district administrators, as 
well as the candidate pool for engineering supervisors. In the 
next generation, that pool is notably shallow as shown in Figure 
15. The candidate pool is shallow, of course, because layoffs 
eliminated many would-be candidates and because the prospect of 
being laid off motivated others to leave Caltrans and seek 
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employment elsewhere. It is widely believed within Caltrans that 
the ablest engine<ers of "the missing generation" left the 
department during this period.

As Figure 15 suggests, recently recruited engineers will have 
to be fast-tracked into supervisory positions without the seasoning 
and breadth of experience that would be desirable in an 
organization like Caltrans. But the promotion of relatively 
inexperienced personnel is only one dimension of the problem that 
will be encountered as Caltrans recruits the supervisors and 
managers of the next generation. The second dimension of the 
recruitment problem is a career ladder that is log-jammed with 
personnel who are ineligible for promotion into supervisory 
positions because they lack certification as a registered 
Professional Engineer. This dilemma is shown schematically in 
Figure 16. It depicts the Caltrans career ladder as a "promotion 
pyramid," and shows ’the number of professionals who have reached 
what might be called "career peak-out." "Peak-out" occurs when a 
candidate lacks the formal credentials necessary for promotion to 
the next rung on the career ladder or the next level of the 
promotion pyramid. As Figure 16 shows, the majority of positions 
at the Assistant and Associate level are occupied by professionals 
who lack the PE and are thus ineligible for promotion beyond 
Associate Engineer. In fact, only 40 percent of present Associates 
can be classified as on-track for promotion, while fully 71 percent 
of the Department’s Assistant Transportation Engineers have little 
likelihood of advancing into supervisory positions. The
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Figure 15
The Age Distribution of Registered Professional Engineers 

Employed by Caltrans
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implication of Figure 16 is that—without intervention—the 
promotion pyramid will be unable to produce candidates for 
promotion in the numbers necessary to fill supervisory and 
managerial positions as vacancies are created by retirement.

The most important reasons for career peak-out can be surmised 
from Table 4 which shows a statistical portrait of personnel who - 
are tracking toward further promotion and those whose careers have 
stalled below the "Super Associate" level. As it shows, the 
majority of those experiencing career peak-out entered Caltrans as 
technicians or engineering aides, and few have completed a college 
degree in engineering. Many of these former draftsmen and 
technicians have accumulated a vast store of engineering know-how 
through on-the-job training, and their experience is crucial for 
the efficient execution of production engineering tasks in: both 
design and construction. In fact, engineers with such experience 
are frequently referred to as "the guts of the organization." In 
most cases, however, the formal education of these former 
technicians is insufficient preparation for the Engineer-in
Training exam with its emphasis on basic science and fundamental 
engineering problems. Thus, few former technicians are able to 
credential as PEs although their day-to-day work may require 
substantial engineering know-how.

The career limitations of TEs who entered Caltrans as 
technicians are somewhat analagous to the role of nurses in the 
health care system. Nurses are skilled, primary care providers.
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TABLE 4
A Comparative Profile of Personnel Who Are Likely and 

Unlikely to Receive Future Promotions

Personnel Tracking 
Toward Promotion into 
Supervisory Positions

Personnel Stalled 
at Associate Transport 
ation Engineer

Median age 54 52
Years with the 
Department (median) 25 30
Percent Younger
Than 40 Years of Age 24Z 2Z

Percent with College 
Degree in Engineering 83X 23Z
Percent Entering as 
Engineering. Aide or 
Technician 21Z 79Z
Percent Who Are 
Pessimistic about
Their Chance for Promotion 43Z 77Z
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but are constrained by law to roles and responsibilities of limited 
scope. Similar constraints are imposed on TEs who have not 
achieved professional certification; they must work under the 
supervision of a registered professional and cannot themselves 
perform roles that entail the legal obligations and liabilities of 
responsible charge.

As might be imagined, career peak-out creates a morale problem 
among Assistants and Associates who lack the formal credential 
necessary for future promotion. But even more important from an 
organizational perspective is that "peak-out” log-jams the 
promotion system by constricting its ability to process PEs into 
supervisory positions in a timely fashion. Indeed, a log-jammed 
career ladder is the crux of the management recruitment problem at 
Caltrans because it means that the Department will be unable to 
promote recent recruits at the pace necessary to full the vacancies 
that will be created by impending retirements.

Candidates for promotion will be available, but not in the 
numbers that would be desirable from a team-building perspective. 
Caltrans will not have a wide field of candidates to chose from as 
it recruits its next generation of engineering supervisors, and 
thus the quality of management and supervision could become 
problematic in the years ahead. The inherent difficulty of 
recruiting from a shallow candidate pool will be exaggerated, in 
turn, by profound differences in the cultural make-up of Caltrans’ 
younger and older generations.
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Inter-generational differences. There are striking social and 
cultural differences between the three generations of Caltrans 
professionals—differences that will complicate the development of 
new leadership and ”the changing of the guard.” Inter-generational 
differences are quite evident in Table 5 which presents a 
demographic profile of Caltrans’ three generation groups. Table 5 
shows that the Division of Highways was a very different social 
milieu from present-day Caltrans. The professionals recruited to 
build the Interstate Highway System were predominantly male and 
native-born and the majority were raised in farm country. The most 
recent generation is, by contrast, considerably more cosmopolitan 
in character. The new hires of the present generation are much 
better educated than the old, and a much larger proportion of its 
members are women, urban-born and/or of foreign extraction. The 
differences in Table 5 are stark enough to suggest that there are 
three cultures in Caltrans—one a holdover from th6 Division of 
Highways, and another a product of the recruitment efforts of the 
past decade. In between lies the relatively small cadre of mid
career professionals whose ranks were thinned by the layoffs of the 
seventies.

Over 40 percent of the Registered Professional Engineers in the 
mid-career generation are foreign born, many coming from nations 
that experienced civil strife or rapid modernization during the 
seventies and eighties—Vietnam, Iran, Saudi Arabia, Korea, China 
and the Philippines. Such nationality-groups account for an 
unusually large proportion of Caltrans’ mid-career group because
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Table 5
The Generational Characteristics of 

Caltrans Engineering Personnel

Generation-
Group

Were
Financially 
Comfortable

Percentage Percent Percent Percent Percent
of the Raised Whose Women Foreign
Caltrans in Farm Childhood Profes Bom
Workforce Country Years sionals

Professionals 
Recruited Since 
1972

Veterans of 
The Division 
of Highways

63% 60% 25% 1% 8%

Mid-Career 
Professionals of

3% 26% 32% 5% 23%

"The Missing 
Generation” •

Young 34% 14% 62% 19% 29%
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they were more likely than their native-born counterparts to stay 
with Caltrans during the lay-offs of the seventies. The 
engineering culture of the next generation is, in other words, 
starkly different from the engineering culture that was inherited 
from the Division of Highways.

The inherited culture of the Division of Highways is homogenous 
in terms of the sex and ethnicity of its personnel, but far from 
homogenous in terms of the formal education and career advancement 
that has been achieved by its members. In fact, formal education 
and career advancement divide this group into two sharply different 
castes. One is composed of engineering technicians without college 
education and without the formal credentials to advance beyond the 
middle rungs of the Caltrans career ladder. It is this group whose 
careers have stalled out at the Assistant or Associate level, and 
its members express very high Levels of frustration and resentment. 
This group is the most thoroughly demoralized segment of Caltrans’ 
professional population. The primary source of expressed 
resentment is career stallout, and frustration runs particularly 
high among those who have been bypassed for promotions—while- 

/
younger engineers, many of them women or foreign-born have advanced 
in their stead.

The second caste group among veterans of the Division of 
Highways is composed of college-educated engineers who rose through 
the ranks during the Interstate build-up. This group is unusually 
well-educated by the standard of its generation, many of its
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members having graduated from engineering schools ranked among the 
nation’s best. This group provides Caltrans present managerial 
leadership, and its old-school ties and remembered experiences give 
it the character of a generational elite.

It is this group—the elite of the Interstate generation—that 
will groom and select the leadership of the next generation. But,’ 
there are indications that the process of inter-generational 
transition will be more difficult than that experienced in most 
organizations. As one observer put it: ’’When you go to pick your 
successor, it is human nature to want to pick someone very much 
like yourself. But ih this organization, that won’t be possible. 
The people are different, and so are the needs.” As this comment 
suggests, the changing of the guard from one generation to the next 
will not be easy: their cultures are strikingly different, and 
Caltrans’ task environment has changed dramatically.
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PART FOUR: THE CHANGING ENVIRONMENT OF TRANSPORTATION DEVELOPMENT 
IN CALIFORNIA

In the previous pages, we have descri^oed the transition 
difficulties that will be encountered as Caltrans begins to replace 
the large number of engineers that will retire during the coming 
decade. Because of the number of engineers recruited during the 
Interstate build-up^ the retirements of the next decade will 
produce a sweeping change in the Department’s generational make-up, 
transforming an organization with a preponderance of older 
personnel into an organization with a preponderance of younger 
personnel. The changing of the guard represents a difficult 
chailenge but also a singular opportunity to recruit new personnel 
whose skills match the tasks that Caltrans will be performing in 
the next century.

But what will those tasks be? That is the crucial question to 
be answered in this chapter as we examine the changing make-up of 
the state program and the evolving character of California’s 
transportation needs.

THE INVESTMENT CYCLE AND ’’PREMATURE” MATURITY

As we noted in the first chapter, the priority emphasis of the 
state highway program has shifted from first construction to 
maintenance, operations and rehabilitation. This does not mean 
that new construction has been curtailed entirely, but it does mean 
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that the capital program is diminutive by the standards of the 
fifties and sixties and that right-of-way acquisition has been 
virtually extinguished.

The emphasis on maintenance and rehabilitation is 
characteristic of a public works program that has entered the 
"mature” or "replacement” phase of the investment cycle. In most * 
circumstances, the mature phase of the investment cycle is brought 
on by the conjunction of two trends:

o Increasing need for reinvestment in facilities that 
have already been built, and,

o Slackened or sluggish growth in the demand for 
additional capacity.

In California, only one of these two conditions pertains—the 
need for reinvestment. Traffic growth has not slackened, nor can 
sluggish growth be forecast for the future, given the continuing 
growth of California’s economy and population. The growth of 
California’s economy would justify an expansionary highway program 
and a continuing commitment to right-of-way protection and 
acquisition, but the resources available for highway purposes are 
insufficient to permit any significant commitment to new 
construction or right of way acquisition. In other words, the 
fiscal crises of the seventies propelled California into the mature 
phase of the investment cycle—prematurely, but nonetheless 
decisively. Perforce, Caltrans has given priority emphasis to the 
reinvestment needed to maintain the physical integrity of existing 

63



highways rather than the new construction needed to pace 
California’s growth and development. Given Caltrans’ diminished 
resources, it is necessary and appropriate that the Department give 
priority emphasis to reconstruction and rehabilitation. But given 
the pace and character of California’s continuing growth, it must 
also be concluded that the resources available for new investment 
are inadequate. Nonetheless, it is the consensus view of Caltrans 
managers that retrenchment will continue and that austerity will 
characterize the capital program for the foreseeable future.

A CONSENSUS VIEW OF FUTURE PRIORITIES

There is surprisingly broad agreement among top Caltrans 
managers on the future evolution of the highway program and the 
areas of programmatic activity that will receive future budget 
priority. This is evident from a survey of senior administrative 
personnel conducted for this study. The survey asked the 
Department’s top managers to identify programmatic activities that 
will claim an increasing proportion of the Department’s budget in 
future years. Activities that will recede in priority were also 
identified. Table 6 summarizes the assessments made by top 
management.

As Table 6 shows, most Caltrans managers expect highway repair 
and operation to claim an increasing proportion of the Department’s 
budget. It also shows that only a handful of the Department’s 
senior managers foresee an expansionary capital program. In fact.
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Table 6

The Department’s Future Priorities As Appraised by 
Senior Caltrans Managers

New Alinement

Increasing 
Priority

About the
Same

Decreasing 
Priority

Traffic Operations 
and Traffic 
Management

95% 5% ■ —

Reconstruction and
Rehabilitation

84 11 5%

Adding Lanes Thru 
Bottlenecked 
Sections

79 21 ——

Maintenance 
Management

79 21 —

Rebuilding Bridges 
and Other Structures

52 53 5

Improvements in 
Mass Transit

16 53 32

New Construction on 11 42 47
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only three of 24 top managers foresee increasing expenditures for 
new construction on new alinement. Most senior managers predict 
that the capital program will remain at its current level or 
decline further in future years.

Table 6 indicates there is near-universal agreement among top 
Caltrans managers on both the magnitude and make-up of the future 
highway program. The group consensus that has formed within recent 
years can be characterized as follows:

1. It is unrealistic to expect any significant near-term 
increase in capital outlays for new highway 
construction.

2. Highway construction will continue, but with 
increasing emphasis on projects that do not require 
the acquisition of new rights of way.

3. Budget emphasis will continue to shift from first 
construction to reconstruction and operation; and,

4. Mass transit will remain a relatively minor element 
of the state program.

Such is the trend of the future as forecast by 24 of the 
Department’s top managers. This forecast, it should be emphasized, 
is not a statement of needs, but rather a frank appraisal of likely 
priorities given probable resources. A forecast based on the 
anticipation of continuing retrenchment does not please many of the 
managers surveyed, but- this forecast is their realistic appraisal 
of what might be called "current administrative realities."
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WHY AUSTERITY?

It is an austere future, that Caltrans managers predict for the 
California highway program. As Table 6 showed, fully 90 percent of 
the Departments senior managers foresee no increase in capital 
outlays and almost half predict that future will bring a further 
reduction in the capital program.

Why such an austere view of the resources that Caltrans will 
be able to command for the foreseeable future? The answer lies in 
the changed environment of the highway program, most notably:

o The "completion" of the Interstate System, 
o The resource reguirements of repair and reconstruction, 
o The impairment of the gas tax, and
o The continuing difficulty of urban freeway construction. 

We will discuss each in turn.

The "completion" of the Interstate System. The expansionary 
phase of California’s freeway era was fueled by federal funds made 
available through the Interstate Highway Program. During the 
sixties, for example. Interstate subventions accounted for 40 to 45 
percent of what Caltrans spent for highway construction in 
California. Thirty years have now passed since Congress created the 
Highway Trust Fund to finance Interstate construction, and more than 
37,800 miles of the 43,000-mile system have been opened for 
traffic service. With. 97 percent of the system built or under 
construction, it is widely perceived that the Interstate System is
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"essentially complete.” While the program will continue as a 
vehicle to finance the repair and reconstruction of Interstate 
highways, federal funds will not, in future years, provide the 
stimulus to new construction that they did in the past. This is 
because most states have "completed" the mileage eligible for 
federal aid. The "completion" the Interstate will, most observers 
agree, diminish the federal government’s instigative role in the 
realm of new freeway construction, diluting what was once a major 
stimulus to new construction on new alinement.

The pre-emption of resources by repair and reconstruction. From 
1950 to 1970, California built 15,275 lane miles of new freeway.
The freeways installed early in the fifties have now been in service 
for more than thirty years, and are thus approaching the age, when 
intensive reinvestment will be necessary to restore and preserve 
their physical integrity. The proportion of the Caltrans budget 
that must be allocated to reinvestment will be sizeable because so 
many facilities were built in the fifties and sixties. As this bill 
comes due, it will necessarily absorb resources that are currently 
available for new construction.

The impairment of the eras tax. The gas tax no longer functions— 
as it once did—as "the engine of the highway program." As we noted 
in the first section, gas tax collections have been devalued by 
inflation and dampened by the improved fuel efficiency of new cars 
and trucks.
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The impairment of the gas tax, the reduced impact of the 
Interstate program, and the pre-emption of the capital program by 
the requirements ot reconstruction are three primary reasons to 
foresee no future increase in new highway construction. The fourth 
reason for expecting retrenchment to continue is the difficulty 
entailed in acquiring urban rights of way.

The difficulty of urban construction. Building urban freeways to 
the standards embodied in the Interstate System was an inherently 
invasive enterprise that required urban land in massive endowments. 
Urban construction moved forward during the sixties because rights 
of way were set aside and reserved for highway construction during 
the thirties, forties and fifties. In Los Angeles, for example, 
funds from the Depression-era Works Progress Administration were 
used to acquire center city land that provided rights of way for the 
cornerstone routes of the -Los Angeles freeway system. The 
Depression allowed Los Angeles to acquire urban land at depressed 
prices, and a special fund for right-of-way acquisition allowed the 
state to acquire suburban I'and at favorable prices during the 
fifties. The land assembled during these early years made possible 
the massive construction program that was executed in the sixties. 
This land endowment has been depleted gradually, as land banking was 
discontinued during the fiscal crises of the seventies. In fact, it 
has been nearly 15 years since the state engaged in advanced land 
acquisition on the scale necessary to preserve and protect rights of 
way for facilities of freeway design. During these years, the 
growth and development of California cities has proceeded apace.
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creating a sprawling carpet of pre-emptive land uses. Pre-emptive, 
urbanization has virtually guaranteed that acquiring the land for 
future construction would entail a cost in money, controversy and 
community dislocation that would be found unacceptable. In other 
words, the window of opportunity to acquire urban rightsi of way has 
nearly closed. This is the-fourth reason for believing that the 
freeway program cannot be restored to an expansionary footing.

THE IMPLICATIONS OF THE CONSENSUS FORECAST.
The austere capital program that Caltrans managers project for 

the future has. significant implications. It means that:

o The completion of the California Freeway and 
Expressway System is neither a realistic nor 
meaningful objective for the State Highway Program.

o The state will be unable to build many of the parallel 
facilities once-believed necessary to maintain a 
desirable level of service on existing freeways.

o Existing freeways will have to move people and freight 
in volumes much larger than anticipated at the time of 
their initial design; and.

o Heavy traffic will be encountered at times and on
routes that were previously perceived as uncongested.

Indeed, it can be forecast that congestion will become an 
increasingly salient public issue in the decade ahead.

Over the past decade, congestion has increased steadily but 
slowly. Over the next decade, more rapid accumulation of 
congestion can be foreseen. More rapid growth of congestion must 
be forecast because the population growth of the seventies and 
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eighties has already Used up the highway capacity installed during 
fifties and sixties. There is, in short, no ready reserve of 
metropolitan roadspace to accommodate the population growth of the 
nineties. This is most evident from;

o The exhaustion of opportunities to add lanes through 
bottle-necked sections without major reconstruction.

o The exhaustion of rights of way reserved for future 
construction of auxiliary lanes or parallel 
facilities.

o The exhaustion of slack in the existing highway system 
due to;

—Increasing congestion in the counter-commute 
as well as the conventional commute direction;
—Increasing congestion in the off-peak period; 
and,
—Increasing congestion on surface streets used to 
bypass freeway bottlenecks.

The saturation of the highway capacity installed during the 
sixties means that congestion will increase significantly in the 
nineties. The most noticeable increase in congestion will occur in 
those corridors where large-scale office-park development projects 
have been authorized for future construction. As these large-scale 
projects come on line, the last reserves of metropolitan roadspace 
will be drawn down rapidly. And as this capacity is saturated, 
rush-hour traffic will become heavier, off-peak travel more 
congested, and ”a leisurely counter-commute" nearly impossible to 
find. This is not a pleasant prognosis, but it is the inevitable 
result of the mismatch between California’s exuberant commitment to 
growth and its diminished commitment to transportation investment.
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THE CALIFORNIA DILEMMA

Dilemmas are problems for which there is no ready or 
satisfactory solution—an apt description for the quandary 
California will face in coping with the increasing traffic 
congestion that will accompany the continuing growth of its 
metropolitan population. At the heart of this dilemma is a history 
of undisciplined development that has produced cities with little 
use for rapid transit but little room for further freeway 
construction. This—and the continuihg growth of traffic—is the 
California dilemma.

The California dilemma is rooted in the state’s unique 
developmental history:

o No other state is as preponderantly urbanized as 
California is.

o No other urban state is as fully motorized as 
California is, and,

o No other urban-industrial state is growing as 
rapidly as California is.

While California’s population is predominately urban, its 
cities are characteristically uncity-like—San Francisco being the 
principal exception. In most of metropolitan California, 
neighborhoods have developed at suburban density, work-sites are 
scattered, and rush-hour itineraries are complex. This means that 
in most of metropolitan California, travel paths are too complex to 
be served effectively by transit and too diffuse to be served 
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efficiently by piiblic carrier. The automobile necessarily plays 
the role of mass transportation in California cities.

But with California’s growth continuing, the process of 
development and redevelopment is producing concentrations of 
employment much more intense than the traditional California norm. 
Office building and office park development is producing projects • 
of a scale that are incompatible with the relatively sparse road 
networks that are characteristic of metropolitan California, and 
the result is an increasing number of corridors in which traffic 
volumes are too great to be served effectively with present freeway 
capacity.

This is the other side of the California dilemma: The 
intensity of activity and the density of traffic have become too 
great to be served effectively with an automobile-rdependent 
transportation system, but travel patterns remain too diffuse to be 
served efficiently with public transportation. In other words, 
undisciplined land development has produced cities of an awkward 
weave: with travel patterns too complex to be served effectively by 
mass transit but employment concentrations too dense to be served 
effectively with present freeway capacity.

In the past, the development of major employment centers was 
accommodated by building new freeways parallel to those that had 
become congested< But this option is now unavailable in much of 
urban California. The construction of parallel freeways has simply 
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been ruled out by topography and the failure to bank right-of-way 
for future construction.

Where urban rights of way are difficult to acquire, planners 
typically argue for the land-conserving technology of rail transit. 
But in the California context, the usefulness of rapid transit is 
limited by the ready availability of work-site parking and by the 
suburban layout of residential neighborhoods. Transit systems 
capture ridership in rough proportion to the walkability of the 
places they serve. Thus, the pedestzrian environment at the end of 
a transit trip is a crucial determinant of transit’s convenience, 
and promising markets for transit are rarely found in cities where 
work sites and shopping districts have been designed for driving 
and parking convenience.

In California, of course, the vast preponderance of local 
travel is by automobile, and both commercial and residential areas 
have been designed to cater to an auto-mobile population. The 
result is very high costs per transit rider and few circumstances 
in which potential transit ridership is sufficient to justify 
investment in rail transit.

As these comments indicate, land use planning is a vital but 
weak link in the process of transportation development in 
California. Laissez faire land use policies have created 
metropolitan areas in which neither rapid transit nor renewed 
expenditure for freeway construction offers a promising response to 
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the continuing growth of traffic. Freeway development is ruled out 
in most corridors by the failure to reserve land for future 
construction, while the ridership potential of rapid transit has 
been limited by the failure to channel or cluster development so it 
can be served efficiently with mass transit. '

The continuing growth of traffic is, indeed, a problem for 
which there is no ready or satisfactory solution. 

* < 
IRRECONCILABLE FORECASTS

The best available forecasts suggest that California's 
population will increase by roughly half by the year 2020 or 2025. 
The largest absolute gains in population are forecast for counties 
that are already experiencing severe congestion, while the largest 
percentage gains in population are forecast for metropolitan collar 
counties where only a rudimentary highway network is currently in 
place. In the latter counties, land is available for residential 
and commercial development, but has not been reserved for the 
transportation facilities necessary to support activity of urban 
intensity. In the former counties, the process of development and 
redevelopment is already so well advanced that construction of 
freeway scale facilities is essentially impossible.

In other words, California is on a collision course between 
growth and congestion because the state has not engaged in the 
infrastructure planning, land banking, and growth management 
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necessary to accommodate future economic development without 
significant disruption. Indeed, the California population forecast 
for 2020 is simply irreconcilable with the failure of state and 
local governments to reserve land for future infrastructure 
development.

INTIMATIONS OF PUBLIC SUPPORT FOR RENEWED TRANSPORTATION INVESTMENT

Opinion polls and newspaper editorials indicate that ’’the 
traffic mess" is becoming an increasingly salient public issue. 
The depth of public concern is indicated by reOent election results 
in which local electorates voted local tax increases for 
transportation purposes and voted zoning controls designed to slow 
both development and the growth of congestion.

Local electorates have voted to increase county sales taxes for 
highway development in Santa Clara and Fresno Counties, for highway 
and transit development in Alameda County, and for transit 
development in Los Angeles County. Voters defeated sales tax 
measures in close votes in Orange and Contra Costa Counties. These 
are mixed results, but they signal that congestion has already 
become an urgent and salient concern in many of California’s urban 
counties. As important, they signal that the sales tax has emerged 
as a favored source of funding for future transportation 
improvement.
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Special sales tax financing for transportation improvement is 
presently in use in California counties that account for more than 
three quarters of the State’s population. The sales tax seems to 
have emerged, in other Words, as the most likely candidate to fill 
the void created by the contraction of the state highway program 
and the federal government’s declining rcle in both highway and 
transit development. In fact, it seems likely that sales tax 
financing will play a role that is—in relative terms—as important 
to the limited investment programs of the next decade as Interstate 
subventions were to the massive investment program that was mounted 
during the fifties.

A NEW FOUNDATION FOR TRANSPORTATION DEVELOPMENT

The sales tax measures voted in Alameda, Fresno and Santa Clara 
Counties were placed on the ballot using state legislation that 
enables any California county to tax itself for transportation 
purposes. County funds thus generated may be used to accelerate 
construction on the state highway system or to finance any other 
menu of transportation improvements approved by County 
transportation commissions. The creation of county commissions is 
authorized under the same enabling legislation.

Local funding fcr projects on the state highway system 
represents a significant change of inter-governmental relations. 
For the past fifty years, intergovernmental transfers have passed 
down the governmental- hierarchy—from the federal government to the 
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states, and from the state to localities. BUt sales tax financing 
for state highway facilities reverses the flow of intergovernmental 
transfers by providing county funds for state construction.

In transportation finance—as in other field of human endeavor- 
it is widely recognized that he who pays the piper, calls the tune. 
Thus, sales tax financing augurs a subtle but profound change in 
the control over highway development. Since the Depression, the 
fetate has exercised direct or indirect control over most 

intergoverhmental transfer payments used for transportation 
improvement. But with sajLes__tax-j£inaneing, counties will emerge as 
roughlypartn^rsxn the process of transportation 
development.

In the first years of county financing, it is likely that sales 
tax funds will be used to accelerate the execution of projects that 
have already been designed and are fully ready for construction. 
But as new projects enter the planning and engineering pipeline,it 
is likely that local officials will play an increasingly active 
role in the process of planning and project development. This, in 
turn, will require changes in the state’s approach to highway 
location and design. The state's present approach was developed in 
concert with the federal government and in the context of the 
Interstate Highway Program, and major adjustments in both design 
practice and planning procedure will be necessary if the state is 
to participate effectively in development programs financed jointly 
with the local governments.



The kind of changes thatt may be required in the state’s 
approach to highway design can be anticipated by reviewing how the 
Interstate program influenced the state’s design philosophy. As we 
shall see, county financing means that the State must prepared to 
execute designs that function effectively from an urban as well as 
an interregional perspective.

A new context for planning and design. The process of 
engineering design is influenced by the administrative context in 
which it occurs. During the Interstate era, priority emphasis was 
placed on providing through service for through traffic, and near 
exclusive emphasis was placed on large-scale facilities of full
freeway design. Freeways of compatible design were built in urban 
and rural areas, and the state’s approach to project development 
was basically the same whether a facility was to be built in an 
urban or rural setting. Both urban and rural facilities were 
designed to accommodate the speed requirements of long-distance 
interregional travel, and thus location, alignment and layout 
decisions were based on the principles of geometric design. The 
precepts of urban design played little role in freeway planning— 
even in urban areas.

The engineering principles that informed the design and 
location of the California Freeway and Expressway System were 
appropriate for roads serving interregional traffic, but the same 
design concepts proved unacceptably invasive in urban settings 
where the process of development and redevelopment was well 

79



advanced. This, of course, was the lesson of the freeway revolt. 
But in the Interstate era freeway development proceeded because 
neither state or local officials were prepared to forfeit projects 
for which near-full federal funding was available.

With sales tax financing for facilities on the Freeway and 
Expressway System, fiscal relations will become more complex and it 
will become more urgent that conflicts between traffic service and 
community development be resolved to the satisfaction of local 
officials. And this means, in turn, that it is unlikely that 
design protocols worked up in the context of the Interstate program 
can continue to prevail in the context of a program in which local 
governments are co-equal fiscal partners. A true "metropolitan 
partnership" would be open to a much broader menu of facilities and 
services, including:

o Highway facilities of less-than-full-freeway design, 
such as parkways and boulevards;

o Multi-modal facilities, designed and located to 
provide an effective environment for transit operation 
and convenient access for transit passengers;

o Multi-purpose facilities that serve park, recreation 
and community development objectives as well as 
providing a roadbed for traffic service; and,

o Special purpose facilities, such as truckways, that 
segregate truck traffic from the movement of 
passenger vehicles.

As state and local officials learn to work together as co-equal 
partners in the process of transportation development, it seems 
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likely that facilities such as these—facilities designed to fit 
local circumstances—will necessarily become the staple of the 
State's program in metropolitan areas. Facilities of a genre that 
is urban rather than interregional in character represent the 
accommodation that is necessary to provide traffic service in 
settings where right of way is more and more difficult to acquire. 
As important, facilities of this character represent a last 
opportunity to scale transportation improvements to the rights of 
way that can still be assembled in metropolitan California.

THE STATE’S ROLE IN STATE-LOCAL PARTNERSHIPS

Sales-tax financing for projects on the State highway system is 
a new development, and it will take some time for state and local 
officials to work out the details of a satisfactory partnership. 
Indeed, the nature of state-local partnership will probably vary 
from county to county and evolve over time.

Three issues seem likely to be critical:

o The extent to which the state can and should acquire 
right of way in advance or anticipation of voter 
approval for sales tax programs.

o The extent to which the state can and should provide 
engineering and construction services for county 
programs.

o The extent to which the state should share the' expense 
of project development and construction.
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The most important of these issues—from both a fiscal and 
developmental perspective—is the question of right of way 
acquisition. This, indeed, will become a more and more significant 
issue as additional counties approve sales tax measures. At the 
heart of this issue is the fact that sales tax measures voted by 
local electorates are ill-suited to the task of advance right of 
way acquisition. Waiting for congestion to generate public support 
for a sales tax measure is a virtual guarantee that rights of way 
will be pre-empted before local authorities are able to reserve and 
acquire them. This argues, in turn, for state involvement in right 
of way preservation and acquisition. Indeed, advance right of way 
acquisition by the state is the best assurance that sales tax 
financing can function effectively as a source of funding for 
transportation improvement. This, in turn, argues that it is 
essential that the state resume the right of way acquisition 
activities that it has virtually abandoned since the 1970s. In 
fact, the resumption of right of way acquisition and protection is 
the single most important response to what we have called "The 
California Dilemma."

New ground rules for right of wav acquisition. A right-of-way 
acquisition program pursued in partnership with local governments 
would entail different ground rules than those which prevailed 
during the Interstate era. During the fifties and sixties, the 
State’s land acquisition policies were premised on the assumption 
that most projects would be freeway-scale facilities built to 
Interstate standards. But in metropolitan California in the 
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eighties, there are few corridors in which it is still possible to 
acquire rights-of~way of the dimension necessary for construction 
to Interstate standards. In some cases, however, it remains 
possible to acquire the right-of-way to build transportation 
facilities of lesser dimensions such as parkways, boulevards, and 
tramways. Thus modern conditions compel the abandonment of the 
premise that it is the state’s mission to build facilities of full*  
freeway design. Present conditions demand that Caltrans be 
prepared to design and build projects of whatever scope and scale 
is in keeping with the land remnants that can still be assembled 
for highway or transit purposes ih metropolitan California.

IRRECONCILABLE DEMANDS ON DIMINISHED RESOURCES

The previous pages have described a set of demands that dannot 
be satisfied with the resources that are presently available to 
Caltrans. To insure the efficacy of county transportation programs 
and accommodate the population growth of the next century, Caltrans 
should be acquiring and banking rights of way for future 
construction. To dampen the rapid accumulation of congestion that 
can be forecast for the 1990s, new construction should be occurring 
on rights of way that have already been acquired. And to preserve 
the physical integrity of existing state highways, Caltrans should 
be banking depreciation reserves sufficient to accommodate the 
increasing need for reinvestment and reconstruction tb;^t 
in the 1990s and beyond. The state faces, in other words, 
irreconcilable demands on a budget thUt senior officials expect 
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will remain at the depressed level of expenditure that has 
characterized the stat^ program since early in the 1970s. The 
inadequacy of present expenditure levels will become increasingly 
apparent by the end of the decade, when California exhausts its 
ability to coast on past investment—when it is no longer able to 
borrow against the reserve of right of way, the shelf ready plans, 
the durability of facilities, and the reservoir of highway capacity 
that was installed during the peak years of the Interstate program. 
Those reserves have now been essentially exhausted. Over the next 
decade, the cost of coasting will become increasingly apparent; 
Congestion will accumulate rapidly; right^-of-way will be 
unavailable on which to build the facilities needed to accommodate 
the state’s orderly growth; and the expense of reinvestment will 
mount as the bill comes due for renovating the vast inventory of 
roads that was built in the fifties and sixties.

Sales tax measures approved by local electorates represent a 
timely, but partial response to the need for a renewed commitment 
to transportation investment. Also needed is financing for 
advanced right-of-way acquisition and a commitment to building the 
experience and expertise needed to execute multi-modal and multi
purpose projects that scale appropriately with the rights-of-way 
that can still be acquired in California’s metropolitan areas. In 
other words, two long-range commitments are needed: A commitment 

t

to land banking and to human resource development. The sales tax 
is ill-suited to such long-term commitments,and it is appropriate 
that the state shoulder such expenditures. Indeed, it was 
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precisely such commitments by the state—in 1947 and 1953—that 
account for California’s leadership in postwar transportation 
development. Whether the State's elected leadership is prepared to 
renew that commitment is a crucial question. Indeed, it may prove 
to be the nub of the California dilemma.

NEEDED: A COMMITMENT TO RENEWED INVESTMENT

In the pages above, we have argued that California's growth 
will demand a new cyOle of investment in transportation facilities. 
We have also argued that the orderly accommodation of growth 
requires an advance commitment to right of way acquisition, and 
that timely commitment is urgent because of the rapid pace of 
urbanization in California. Finally, we have argued that the next 
generation of metropolitan transportation facilities cannot be of 
the same scale or design as those built during the heyday of the 
Interstate program. The next generation of metropolitan 
transportation facilities must be of an urban genre that scales to 
the diminutive rights of way that can still be assembled in 
California cities. The stateability to bank rights of way well 
in advance of eventual construction nominate it for involvement in 
the next investment cycle. But active involvement will require an 
increase in the financial resources than have been available to 
Caltrans since the fiscal crisis of the 1970s.
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PART FIVE: POSITIONING FOR THE FUTURE

”My job,” a ranking Caltrans official told us, "is to manage 
change in a changing organization." These few words capture 
management's most important responsibility: Positioning 
organizations to meet and make change. To meet change, Caltrans 
must be different from the organization which built the California 
Freeway and Expressway System, and to make change, it must be 
positioned with personnel whose skills match the role and task 
requirements of transportation development in the next century.

The changing role recruirements of transportation development. 
Figure 17 is a crucially important exhibit. It provides a century- 
long overview of the state's changing roles in transportation 
development. It shows how often the state's principal activity or 
central role has changed over time. It also shows how once-central 
roles were eclipsed and replaced as new roles emerged and as new 
activities moved into central position on the state's agenda.

Figure 17 is both historical and projective. The historical 
entries illuminate the pattern of transportation development: New 
tasks eclipse old ones in sustained progression. Thus, at any 
given time, the state's program consists of roles that are central, 
roles that are emergent and roles that are in eclipse. In the 
thirties, for example, the state was still building some roads on 
rights-of-way acquired by the counties at the turn of the century, 

86



but its primary activity had become the construction of four-lane 
divided highways on new alignments using new rights-of-way. The 
freeway was the emergent reading technology of the thirties, but 
freeway development did not yet occupy a central position in the 
state program.

Figure 17 indicates that transportation development is a 
volatile process that produces innovation and obsolescence in 
fairly rapid succession. In fact, the span of time that any given 
role (or technology) occupied a central position on the state’s 
agenda was, on average, only a decade. Freeway development was a 
notable exception. It occupied a central position on-the state’s 
agenda for almost 30 years. But the prOgramfoatic stability of the 
freeway era was the exception rather than the rule. Over the 
longer course of history, volatility has been the norm — as it has 
been for the last 15 years.

The last ’’historical” entries in Figure 17 are for the 
seventies and eighties. Right-of-way acquisition for new freeway 
construction is described as a role in eclipse. The central, focus 
of the Department’s current mission is characterized as adding 
lanes to and managing traffic on existing freeways, some new 
construction. The renovation and reconstruction of existing 
freeways is recognized as the state’s emergent role of most 
significant importance.
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The first projective entries in Figure 17 are for the 1990s. 
The construction of new freeways on new alignment is described as a 
role in eciipse—based on the difficulty and expense of obtaining 
new rights of way and the near-unanimous agreement of top Caltrans 
managers that rehabilitation and reconstruction must claim an 
increasing proportion of the Department’s resources. 
Reconstruction and traffic management are described as the 
Department’s central roles in the 1990s—in accord with the view 
that they will occupy a.position of increasing importance in a 
program that remains at best, financially stable.

These projections are reasonably safe in that they conform to 
recent ^trends and to the consensus expectations of senior Caltrans 
management. More risky is the delineation of new roles that will 
emerge as important in the 1990s. This is risky because three 
consecutive administrations have been reluctant to take the 
proactive steps or make the financial commitments necessary to lay 
the foundations for future transportation development. Thus, there 
is considerable uncertainty about how California will cope with the 
continuing growtl^ of population and traffic that are forecast for 
the future.

Figure 17 contains our best judgement of the new role that will 
loom most important in the 1990s and beyond; The development of 
ancillary urban facilities of a multi-purpose, special-purpose, or 
multi-modal character. Such facilities will be built in counties
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Figure 17

The State’s Changing Mission in Long-'ferm 
Historical Perspective

Decade Roles in Eclipse Central Roles Snergent Roles

The first 
decade of the 
20th Century

Gtade, gravel and macadam rural 
on'alinements secured by 
county authorities

Ths teens Grade and pave main rural 
roads on county alinements

Build bridges, acquire 
new rights of way

T?he twenties Annual grading of 
dirt roads

Rebuild tiain rural roads on new 
alineraent suited to the speeds 
of "modem traffic"

Cooperative planning 
with municipal .road 
authorities

The thirties Reconstruction on 
19th century rights 
of way

Rebuild nain rural roads as four- 
lane divided highways; maintain 
and improve state highway exten
sions in urban areas

Freeway development

The fourties 
and fifties

Construction of new 
land service roads

Rebuild the main routes of the 
state 'highway system to freeway 
or expressway standards

Urban right of 
way acquisition

The sixties Accelerated freeway construction 
as resources are roobiUzed to 
design and build the interstate 

-^System

Traffic raanagenent opera
tions and control

The seventies

The eighties

Right of way acqui
sition -for metro
politan freeway 
construction 
Right of way acqui
sition for new free
way construction

Widening of existing freeways; 
operational improvements; some 
new construction

Widening of existing freeways; 
operational improvements; some 
new construction on new alinement

Participation in transit 
development

In-service reconstruction 
and rehabilitation

The 1990s Construct!CXI of new 
freeways in metropo
litan areas

Reconstruction and rehabilitation; 
operational improvements

Cevelopment of ancillary 
urban transportation 
facilities of a 
multi-purpose multi-modal 
character

The first 
decade of 
the next 
century

Diminishing returns 
from traffic manage
ment

Development of multi-purpose and 
special-puirpose facilities in 
concert with local government. 
Continuing reinvestment and the 
repair and rconstruction of 
existing facilities

Uncertain
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where sales taxes are voted for transportation purposes. 
Maintenance and reconstruction will continue to dominate the state 
program in other counties--or so we expect.

Figure 18 highlights our best-judgement appraisal of the 
transportation development roles that will emerge and recede in 
importance in the 1990s and iri the first decade of next century. 
It includes a projection of diminishing returns from conventional 
traffic management, and a blank cell for "emergent roles"— 
potential options being too distant for realistic judgement. 
Probable developments are shown in standard type while reasonable, 
but iffy outcomes are shown in italics. The probable development 
path leads to severe congestion by the turn of the century, while 
developments we have called "iffy" represent our best judgement of 
an appropriate response to "the California dilemma"—growing cities 
with little room for further freeway development, but little use 
for conventional rapid transit.

For this "iffy" development path to become probable, Caltrans’ 
generational transition must be managed effectively, and the 
process of transition must be guided by the conviction that 
transportation development in California is far from complete. In 
other words, Caltrans must be positioned with personnel whose know
how and aptitudes fit California’s transportation needs in the 
1990s and beyond.
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Figure 18

Near-Term Evolution of Caltrans Primary Roles
and Responsibilities

facilities

DECADE ROLES IN ECLIPSE CENTRAL ROLES EMERGENT ROLES

The present Right of way 
acquisition for 
new freeway 
construction

Widening of 
existing 
freeways; 
operational 
improvements; 
some new 
construction 
on new alipement

In-service 
reconstruction 
and rehabi
litation

The 1990’s Construction of 
new freeways in 
metropolitan 
areas

Reconstruction 
and rehabi
litation; 
operational 
improvements

beuelopment of 
anoillany urban' 
transportation 
faQilities in 
concert with 
local governments

The first 
decade of 
the next 
century

Diminishing 
returns 
from traffic 
management

Development of 
ancpttary urban 
transportation 
faeitities of 
a mutti-pwrposeJ 
multi-modal 
ohanacter 
Continuing 
reinvestment 
in the repair 
and reconstruc
tion of existing

Uncertain
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PART SIX: SKILLS FOR THE FUTURE

The know-how and the mix of personnel that an organization 
needs depend of the mix of tasks that it performs. Thus, as an 
organization’s primary roles change, so must its personnel and the 
mix of skills at its command. These basic principles of 
organization theory provide a useful framework for assessing the 
skills and expertise Caltrans will need in the future.

We begin this assessment with -Figure 19 which recapitulates our 
best judgement of the changes that will occur in Caltrans’ primary 
roles during the careers of the engineers the Department is now 
recruiting. As it shows, the construction of new facilities on new 
alignment will be eclipsed during the 1990s by the need to repair 
and renovate existing facilities. Emphasis on traffic management 
will necessarily increase as new construction declines. This is 
the central thrust of our forecast for the 1990s — and the 
consensus view of top Caltrans management as well.

We also expect, however, that Caltrans will have to resume 
right-of-way acquisition during the 1990s in conjunction with 
county transportation programs. Thus, by the lite nineties, it 
seems likely that Caltrans will be performing roles that are 
characteristic of the replacement phase of one investment cycle and 
the start-up phase of another investment cycle. This is the 
principal message of Figure 19. The implication is that Caltrans 
must be prepared to execute a program that will change in
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Figure 19
Caltrans Primary Roles and Responsibilities Recapitulated

DECADE ROLES IN ECLIPSE
The present Right of way

acquisition for 
new freeway 
construction

The 1990s Construction of 
new freeways in 
metropolitan 
areas

The first 
decade of 
the next 
century

Diminishing 
returns 
from traffic 
management

CENTRAL ROLES
Widening of 
existing 
freeways;. 
operational 
improvements; 
some new 
construction 
on new alinement
Reconstruction 
and rehabi
litation; 
operational 
improvements

Development of 
multi-purpose 
and special
purpose facili
ties in concert 
with local 
governments. 
Continuing 
reinvestment 
in the repair 
and reconstruc
tion of existing 
facilities

EMERGENT ROLES
In-service 
reconstruction 
and rehabi
litation

Development of • 
ancillary urban 
transportation 
facilities of 
a multi-purpose, 
multi-modal 
character

.Uncertain
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composition several times during the careers of the engineers of 
the next generation. Early in the next decade, Caltrans’ primary 
tasks will be those central to the replacement phase of an 
investment cycle: maintenance, operations, and reconstruction. 
Later in the decade, the Department should be executing a mixed 
program that includes a substantial commitment to new construction, 
albeit of a different genre than that of the Interstate era.

These are significant shifts in programmatic emphasis and they 
signal that Caltrans must be prepared to:

o Train and recruit personnel whose skills are subtly 
different from those required to design and build 
Interstate highways;

o Cope with volatile shifts in programmatic emphasis; 
and

o Meet irreconcilable demands on limited manpower.
We shall discuss each in turn, beginning with an appraisal of 

the Department’s present skills base.

A SKILLS BASELINE

- The mix of skills presently represented in the Caltrans 
workforce has been shaped by the’ task requirements of the fifties, 
sixties, seventies, and eighties*  Freeway construction on new 
alignment was the predominant task of the fifties and sixties and 
the skills required for the design and execution of new 
construction continue to be well represented in the Department's 
engineering workforce. During the seventies and eighties, traffic 
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management attained significant organizational priority, and these 
skills are likewise well represented in the present organization. 
Right-of-way acquisition has been in eclipse for a decade and a 
half, and the skills necessary for right-of-way acquisition have 
been eroded by non-renewal. Maintenance management has increased 
significantly in terms of budgetary importance and relative 
programmatic priority, but the skills base on young professionals 
with experience in maintenance management is notably thin. Despite 
its increasing programmatic importance, maintenance management is 
still perceived by young professionals as the least attractive 
professional assignment that Caltrans has to offer.

One way of assessing the Department’s present skills base is 
to examine the career paths of personnel who presently occupy 
transportation engineering positions and are successfully tracking 
toward promotion into managerial positions. This group will 
provide the Department's technical and managerial leadership of the 
next generation, and thus the work experience of its members 

I

provides an indication of the depth of the Department’s skills base 
in various transportation engineering functions. Table 7 shows the 
proportion of Assistant Transportation Engineers with proven 
promotion potential who have worked in each of six areas of 
functional expertise.

Table 7 confirms what is widely known: Caltrans is a project 
development organization with the expertise necessary to prepare
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Table 7
Percentage of Future Supervisiors with Experience 

in Various Functional Specialties

Percent
Project Development 92
Construction 79
Traffic Operations 42
Planning 23
Right-of-way 11
Maintenace
Management 9

Table 8
Percent of Present TEs with Various Experience 

that are on Track for Further Promotion

Bridges and Structures 46%
Project Development 35
Construction 33
Traffic Operations 33 ‘
Planning 30
Materials & Testing 28
Right-Of-Way 19
Maintenance Management 16'
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design plans and oversee project construction. This is the skills 
base that Caltrans brings from the freeway era into the 1990s.

While Table 7 indicates the depth of the department’s skills 
in various functional areas, it provides little indication of the 
quality of those skills. A crude measure of relative c^ality is 
shown in Table 8. It shows the proportion of Assistant TEs with * 
experience in each of eight functional areas that are on track for 
future promotion. Low percentages—such as those for right-of-way 
and maintenance management—indicate that many of the professionals 
with know-how in these fields lack the formal education and formal 
professional credentials for promotion into supervisory positions 
that require professional registration.

Table 8 indicates that Caltrans engineers with conventional 
engineering interests have self-selected career paths that avoid 
exposure to maintenance management and right-of-way acquisition. 
They have chosen, instead, career paths that have traditionally 
commanded the highest respect in engineering organizations^-those 
at the top of Table 8. This leaves Caltrans with a relatively thin 
base of engineering skills in both maintenance management and 
right-of-way.

CHANGING TASKS AND EMERGENT SKILL REQUIREMENTS.

For the 1990s, we have forecast a program in which increasing 
emphasis is placed on:
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o Maintenance management 
o Reconstruction and rehabilitation 
o Traffic operations and traffic management? and 
o The preservation of rights of way for future 

construction.

Decreasing emphasis will be placed on new construction on 
alinement, at least during the earlier years of the 1990s. The 
question which this forecast poses is: How well does Caltrans’ 
skills base match up with its emergent roles? We will answer this 
question by examining the skill requirements of each of the four 
areas we anticipate will command increasing programmatic priority.

Maintenance management.

In the previous section, we have intimated that Caltrans is 
operating with a thin skills base in maintenance management. This 
is brought out in three tables. Table 9 shows an age profile of 
all Caltrans engineers with maintenance experience, and compares it 
with an age profile for all other engineers in the department. As 
it shows, maintenance has attracted fewer recent recruits than 
other functional areas despite its increasing programmatic 
importance.

Table 10 shows the proportion of TEs with maintenance 
management experience that have ”peaked-out” on the promotion 
ladder, and compares it with the "peak-out" rate for other TEs. As 
it shows, the promotion ladder in maintenance is more thoroughly
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Table 9

Percent of Personnel with Experience in 
Maintenance Management by Age Group

With experience 
in maintenance

All personnel 21%
Personnel age 

50 and above 22

Personnel age
30 and below 17

Mo maintenance 
experience

79 %
&

78

83

Table 10

Percentage of Assistant and Associate TEs with 
Little Likelihood of Promotion to Supervisory Positions

With maintenance 
experience 79%

All other engineering 
personnel 65

Percentage of Recent Recruits for Whom Various 
Activities are a First-Choice Assignment

Table 11

Maintenance
management . 3^

New construction 52.0%

Traf f ic
management 13.4%
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it shows, the promotion ladder in maintenance is more thoroughly 
log-jammed than in other functional areas.

Finally Table 11 shows the percentage of recent recruits that 
view maintenance management as a interesting and challenging field 
for primary career specialization. The percentages that see new 
construction and traffic operations as a first-chance career path 
are shown for comparison.

Taken together. Tables 9# 10, and 11 indicate that the 
retirements of the next decade will leave Caltrahs with a paper- 
thin skills base in maintenance management. The increasing budget 
priority of maintenance management has not produced a corresponding 
inclination on the part of recent recruits or promising mid-career 
professionals to "make their mark” in maintenance management.

The inescapable conclusion is that there is a mismatch between 
the career rewards of maintenance management and the career 
expectations of most young engineers, and the result is that recent 
recruits are not self-selecting into maintenance management in the 
numbers indicated by its emergent priority.

To recruit effective managers for the next generation, it will 
be necessary to give explicit recognition to the fact that 
maintenance management is a bundle of tasks that include 
engineering, supervision and administration. Only one of the three 
is an inherently technical task that requires advanced training in
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engineering. Nonetheless, promotion and advancement in maintenance 
management has been limited to those with advanced engineering 
credentials. This has limited the pool of managerial candidates, 
and discouraged the development of a maintenance organization that 
promotes its managers on the basis of their most important 
aptitudes—managerial expertise, rather than formal engineering 
credentials.

The appropriate response is to revise the qualifications 
necessary for supervisory and administrative positions in 
maintenance management in a manner that accurately reflects the 
level of technical knowhow necessary to perform supervisory ^nd 
administrative functions. This would distinguish between the skill 
requirements of maintenance engineering and maintenance management, 
creating a maintenance organization that is better capable of 
recruiting and rewarding effective managers.

Reconstruction and rehabilitation.

The engineering skills that.are needed to execute a 
reconstruction program are subtlely different in emphasis and 
balance from those required for new construction on new alignment. 
One important difference arises from the fact that site and 
roadbed preparation have already been accomplished. More 
important, the construction site is a facility that must continue 
to serve traffic during the process of reconstruction. Because the 
reconstruction site is an in-service facility, effective planning
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for traffic handling, job scheduling, and construction zone safety 
are critical to the effective execution of Reconstruction projects.

In the 1990s’ the public perception of Caltrans’ 
professionalism will increasingly depend on its effectiveness in 
managing traffic during reconstruction and providing motorists 
information before and during major repairs. In other words, the 
traffic management and motorist-information content of construction 
projects will increase significantly in years ahead. Project 
development will also require an increasingly fine-tuned sense of 
engineering economy, because staging -and scheduling will become 
increasingly important to effective project execution.

Scheduling reconstruction jobs to minimize traffic disruption 
will require that project engineers understand the trade-offs 
between- daytime and nighttime construction, and the time windows 
necessary to accomplished vaRious constRUction tasks. 
ReconstRuction will also RequiRe changes in the basic Relationship 
between CaltRans and its contRactoRS as the Department takes a more 
active role in specifying how contractors must schedule 
construction to minimize traffic disruption. This means that 
expertise in construction scheduling and construction management 
will play a more important role in the development of 
reconstruction projects than it did for new construction on new 
alignment.
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Historically, Caltrans has trained its personnel in 
construction oversight by rotating virtually all engineers through 
a tour of duty in construction. Few engineers have been recruited 
with a Masters Degree or other specialized training in 
construction, because on-the-job training for'baccalaureate 
generalists was judged sufficient to satisfy the Department’s 
needs. But as the traffic-handling and job-*scheduling requirements 
of reconstruction forge changes in the relationship between 
Caltrans and its contractors, more intimate Iqiowledge of 
construction scheduling will become necessary. In fact, it is 
appropriate to think of the future product of Project Development 
as PSS&E: Plans, specifications, schedules, and estimates. 
Preparation of PSS&E will require higher-level skills in traffic 
engineering and construction scheduling than are currently 
represented, in most design squads.

At the same time. Computer Aided Design will be reducing the 
call for drafting and other mechanical design skills in the project 
development process. CAD will permit a change in the skills 
composition of design squads—making room for design personnel with 
more intense training in traffic engineering and construction 
scheduling. Such change in the composition of design teams is 
necessary to insure that traffic handling and job scheduling 
receive the priority attention they will require in the planning 
and design of reconstruction projects.
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At present, CAD is primarily seen as an opportunity to increase 
the efficiency ot design squads by reducing the time required for 
relatively mechanical tasks. But CAD also represents an 
opportunity to upgrade the skills of design squads by changing 
their composition. Given the emergent priority of reconstruction, 
this opportunity should be fully explored, particularly in * 
metropolitan districts where traffic handling during reconstruction 
will become increasingly difficult as traffic congestion increases.

Traffic operations and traffic management.

During the sixties, Caltrans began to experiment with traffic 
control and traffic management--a family of techniques designed to 
steady the flow of traffic and make more efficient use of the 
transportation system’s available capacity. Exhibit 1 shows the 
measures that are collectively known as Transportation System 
Management (TSM). Caltrans has emphasized those aspects of traffic 
management that are most directly relevant to its role as the 
owner-operator of the state highway system. These hav^ included 
ramp metering, ramp metering with preferential entry for high 
occupancy vehicles, and lane priority for high occupancy vehicles.

Traffic operations and control has gained programmatic priority 
as budget constraints reduced the Department’s ability to build new 
facilities. In fact, traffic operations was the most rapidly 
growing element of Caltrans budget during the seventies and its 
growth has continued in the eighties. Continuing emphasis on
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EXHIBIT 1

Transportation System Management (TSM) Measures

Freeway operations and control
-Ramp metering
Ramp metering with preferential entry 
Priority lanes for high occupancy vehicles 
Motorist information systems

Off-system traffic management
Incentives for ridesharing and transit use
Parking management
Work-hour rescheduling
Traffic mitigation ordinances
Innovations in transit pricing and 

operations
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traffic management is forecast for the nineties as investment 
priority continues to shift from new construction to 
reconstruction.

Caltrans’ strategy for developing expertise in traffic 
engineering has been to rotate engineering personnel through 
traffic operations on an elective basis. Only 50 of Caltrans 2300 
Assistant and Associate Transportation Engineers have a college 
degree in traffic or transportation engineering, but forty percent 
of all Assistant and Associate TEs have rotated through traffic 
operations. Recent recruits have been particularly likely to elect 
this rotation.

On-the-job training for baccalaureate engineers seems to have 
been effective in positioning Caltrans with the traffic engineering 
skills that it will need for the 1990s. The recruitment of 
specialists in traffic management is not recommended because 
diminishing returns from operational improveittents can be expected 
to set in at a fairly early date.

Right of wav acquisition.

Right of way acquisition was a primary state activity in the 
fifties and sixties, but was virtually abandoned during the fiscal 
crisis of the seventies. Right of way acquisition remains a role 
in eclipse, and the Department's skills base in property 
acquisition and management is being eroded through non-renewal.
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This is evident from Tables 12 and 13. Table 12 provides an age 
profile of personnel with right-of-way experience, and Table 13 our 
assessment of the stall-out rate among personnel with this 
experience. Tables 12 and 13 indicate a strong similarity between 
maintenance management and right of way. Both are relatively low- 
status activities in terms of the traditional pecking order of an 
engineering organization, and both evidence characteristics of an ' 
orphan activity on the perimeter of organizational influence and 
priority. This is attributable to the relatively limited 
engineering content of jobs in both right of way and maintenance 
management. Neither are fields in which engineering expertise is 
the first requisite of effective performance, and thus neither has 
fit comfortably within an organization that treats engineering 
expertise as a proxy for managerial effectiveness.

Repositioning property acquisition and management as a high- 
skill, high-priority operation will be crucially important if 
Caltrans is to remain a significant agent of transportation 
improvement. Right of way reservation is the single most important 
step that can be taken to insure that California is prepared to 
accommodate the continuing growth of metropolitan, traffic, and the 
repositioning and re-skilling of the right of way department is 
prerequisite to the resumption of right of way acquisition.

Repositioning the right of way department to play active 
community development and recreation development roles is necessary 
if localities are to be persuaded that transportation improvements

107



TABLE 12

Percentage of personnel with Right-of-Way Experience 
by Age Group

With right of way 
experience

All personnel
Personnel 50 

or older
Personnel 30 

or younger

16Z

20

8

No right of way 
experience

647,

80

92

TABLE 13
Percentage of Assistant or Associate TEs.with 

Little Likelihood of Promotion into Supervisory Roles

With right of way 
experience 777.

All other 
personnel 65Z
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can be scaled and designed to enhance neighboring land uses. The 
preview of this role would include:

o Cooperative development of transportation facilities 
and adjoining park and recreation facilities.

o Cooperative development of transportation and 
facilities and commercial property.

o Planning and development of replacement housing.
o Urban design planning for the immediate environs of 
transit stations and transfer centers.

Repositioning the Right of Way department to reform a full 
range of property acquisition, management and development functions 
is a significant departure from its historically limited role. But 
it is an appropriate role in the context of transportation 
development programs that will be executed in concert with city and 
county officials using sales tax proceeds.

It is unlikely that Caltrans will be asked to assume a primary 
role in community development planning, and inappropriate that it. 
should. It is important however, that professionals with community 
development expertise represent Caltrans in right of way 
preservation efforts, and that the same professionals play an 
active and decisive role in planning and preliminary engineering 
for new transportation facilities.

Positioning the right of way department to play an active 
cooperative role in property management and community development 
planning would require personnel with specialized expertise and
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professional standing in non-engineering fields including urban 
design, landscape architecture, real estate economics, property 
management and redevelopment planning. These are areas of 
professional expertise appropriate to an urban transportation 
program—but expertise that was never developed within the Division 
of Highways because of its rural heritage and its emphasis on 
facilities of interregional design. Such expertise has remained 
undeveloped in the seventies and eighties because right of way 
acquisition has been in eclipse slnde Caltrans' creation. But 
right of way acquisition must be resumed if Caltrans is to play an 
effective role in its emergent partnership with local governments, 
and this requires the development of property acquisition and 
management capabilities that are consonant with an urban approach 
to transportation improvement. Indeed, the development of such 
capabilities is absolutely essential if Caltrans is to continue to 
play a significant role in metropolitan transportation improvement 
in the 21st Century.

COPING WITH VOLATILITY AND UNCERTAINTY.

In the introduction to this section, we noted that Caltrans 
must be prepared to execute a program that will change priority 
emphasis several times during the careers of the engineers of the 
next generation. In other words, the state program will exhibit 
continuing volatility—just as it has during the past fifteen 
years.
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The most important implication of volatile program is the need 
for personnel who are versatile and adaptive enough in their skills 
and aptitudes to perform the changing tasks that accompany changing 
priorities. And this means, in turn that volatility must be 
accounted for in the state’s approach to recruiting new personnel 
because the hiring practices and staff mix that are appropriate for 
a volatile program are different from those appropriate to a stable 
program.

In a stable program, it is possible to achieve a fairly high 
level of task-standardization and routinization. Standardization 
permits an engineering organization to hire technicians and aides 
to perform routine tasks. But in a volatile program, 
standardization is more difficult to achieve, and neither tasks nor 
work programs are susceptible to the same degree of routinization. 
In a volatile program, there is more call for situational 
judgement, and thus engineering tasks require a higher level of 
engineering expertise.

During the Interstate era, the Division of Highways recruited 
aides and technicians in large numbers because their skills were 
needed for drafting and delineating tasks. Some 1400 of the 
Department’s 2400 Assistant and Associate Transportation Engineers 
entered state employment by this route.

During the late fifties, the Division of Highways became 
extraordinarily efficient at production-line engineering, and was

111



able to make effective use of high-school educated personnel. 
Through on-the-job training, aides and technicians became skilled 
in design and drafting tasks specialized to the freeway program. 
Effective use of such personnel was made possible by the continuity 
of the freeway program and the relative stability of tasks during 
the Interstate era. But programmatic continuity has proved elusive 
during the past IS years, and it is unlikely that Continuity will 
characterize the state program in the coming decades, as we saw in 
Figures 18, 19 and 20. This means that there is a high risk 
associated with hiring less-than college educated personnel and 
training them to perform limited tasks that are highly specialized. 
Faced with volatility and uncertainty, it is more appropriate to 
recruit engineers who are college-educated and broadly-skilled in 
the many domains of engineering expertise. By the same logic, the 
appreni;iceship of new recruits should involve exposure to the full 
range of functions that Caltrans performs, including maintenance 
and traffic operations as well as design and construction.

The implication is that Caltrans should be recruiting aides and 
technicians in far lesser number than their current representation 
in the Caltrans workforce. Another implication is that Caltrans 
should seize the opportunity of retirement and generational 
transition to recruit an engineering workforce with the breadth of 
expertise and the versatility of skills necessary to staff and 
manage a volatile program as it changes over time.
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IRRECONCILABLE DEMANDS ON LIMITED RESOURCES.

Caltrans has neither the personnel on hoard nor the authorized 
positions necessary to prepare itself for the roles it should be 
playing in the 1990s and beyond, its skills base in both 

maintenance management and property management is thin, and both 
functions are orphan activities at the perimeter of organizational 
influence. Both should be playing roles of increasing importance 
in the 1990s, but neither' is positioned to recruit and reward 
personnel whose skills match the demanding task requirements of the 
1990s.

Caltrans is better positioned to recruit personnel with the 
skills necessary to execute reconstruction projects and the 
Deparments’ traffic management program. Caltrans has effectiXrely 
responded to changing personnel needs where those needs can by 
satisfied by training or retraining civil engineers in allied 
specialties such as construction and traffic engineering. As a 
result, it is reasonably well armed with the skills base necessary 
to execute a program that will entail increasing emphasis on 
reconstruction and traffic management.

But effective execution of this program will not prepare 
California to accommodate the metropolitan traffic growth that will 
occur in the coming’decades. Accommodating the future growth of 
traffic will require a renewed commitment to capital investment, a 
prior commitment to right of way acquisition, and a re-skilling
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process that eguips Caltrans to *design and build transportation 
facilities that fit the diminutive rights of way that can still be 
assembled in metropolitan California. These are .commitments that 
must be made now—if Caltrans is to achieve the repositioning and 
renewal that are necessary for it to continue as an effective agent 
of transportation development in the 21st Century.
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