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Administering State Mass 
Transportation Programs 
in Pennsylvania 

Theodore H. Poister, Institute of Public Administration 
Thomas D. Larson, Pennsylvania Transportation Institute, Pennsylvania 

State University 

Since Pennsylvania has taken an early lead in assisting local public trans­
portation systems, its experience in this area should be of interest to 
other states. This paper presents the findings of a review of the transit­
related activities carried on by the Pennsylvania Department of Transpor­
tation, looking at both institutional arrangements and administrative 
processes. It points out a number of policy issues concerning the range 
of functional responsibilities, planning and programming processes, in­
termodal considerations, funding sources, and intergovernmental rela­
tions that may be facing other states in the development of transit pro­
grams. 

Fl'om the early part of this century (when state highway 
departments were formed) until the mid-1960s, almost 
all the energy and resources of state government trans­
portation programs were focused on building highways. 
However, the past decade has witnessed a significant 
broadening of state concern about transportation. For 
example, some 28 states have now organized depart­
ments of transportation with responsibilities in many 
areas, usually including programs intended to deal with 
local (primar ily urban) mass transportation needs. While 
there is great variation as to the kinds of programs and 
the level of effort maintained by these state transporta­
tion departments, the increasing state involvement in 
mass transportation can be viewed as resulting from the 
conflue nce of two general trends over the past 10 to 15 
years. 

First, the evolution of the intergovernmental system 
in recent years has been characterized by increasing 
prominence of the states in many program areas, par­
tially in response to the development of direct federal­
to-local categorical grant programs. Second, since the 
early 1960s it has become increasingly evident that re­
liance on the private automobile and highways is not sat­
isfactory in terms of congestion, levels of service, 
availability to all who need transportation, direct and 
indirect economic, social, environmental, and psycho­
logical impacts, and, more recently, energy considera-

Publication of this paper sponsored by Committee on Management Re­
view. 

tions. This has led to commitment at all levels to the 
concept of balanced transportation systems and emphasis 
on the revitalization of mass transit modes. 

The state departments of transportation now in exis­
tence are in various stages of development, and the ex­
pe1·ience of some has undoubtedly influenced the direc­
tions in which others proceed. While each is necessarily 
unique, since the political and institutional contexts and 
particular circumstances leading to its creation were 
unique, comparisons among them are useful both for as­
sessing relative progress and for identifying promising 
strategies that might be adopted by other states. A 
number of reports on this topic have been prepared, in­
cluding discuss ions of common problems and the alte1·­
native approaches of many states (.1, ~ bi, Q, Q), repo1·ts 
focused on a single state's programs l2.,~. and studies 
of state activities regarding a specific transportation 
mode (9). 

This paper is based on a study of the transit-related 
activities of Pennsylvania's Department of Transportation 
(PennDOTl. The purpose of the study was in part to 
identify current problems and issues in this area. 
Through a brief review of Pennsylvania's experience 
to date_ in the area of mass transportation, this paper 
will point out some aspects of PennDOT' s functioning that 
are likely to reflect the kinds of policy issues facing ad­
ministrators in other states. 

ORIENTATION AND RANGE OF 
FUNCTIONS 

Among the states, Pennsylvania has taken a relatively 
strong and early lead in assisting urban mass transpor­
tation systems. The state initiated programs for both 
capital grants and operating subsidies to local operators 
in 1967; it spends more money on transit and has been 
supporting transit for a longer time than other states. 
In 1969, programming for these functions was transferred 
from the Department of Community Affairs to the newly 
created Department of Transportation, along with high­
ways and other transportation functions. Within Penn­
DOT, the transit-related activities have been expanded 
and diversified. In addition to the capital grants and op­
erating subsidy programs, PennDOT is responsible for 
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multimodal planning, operates a senior citizens' fare­
subsidy program, promulgates standards for transit op­
erations, indirectly provides for training, and has a re­
search and development function. 

While one of the underlying reasons for establishing 
departments of transportation has been to better coordi­
nate decision making among the various modes and so 
to move toward balanced transportation systems, most 
state departments or transportation have strong modal, 
as opposed to functional, orientations. PennDOT's or­
ganizational structure combines these two approaches, 
since long-range planning, programming, and budgeting 
are performed by bureaus with multimodal concerns, 
while most design and operating tasks are assigned to 
mode-oriented bureaus. 

PennDOT' s overall operation is largely dominated by 
highway activities in terms of both manpower and fina11-
cial resources. It is hoped that a desirable balance be­
tween state investments in highways and those in transit 
will be attained tluough the comprehensive perspective 
taken in the long-1·ange planning and programming pro­
cesses. Given a multimodal framework for setting 
overall priorities, the prime rationale for the separate 
structuring of highway-orie nted bureaus is PennDOT's 
responsibility for building a nd operating a 71 000-km 
(44 000-mile) highway network. However, the involve­
ment of almost all (99 percent) of PennDOT' s appro>..1.­
mately 20 000 employees with highway-1·elated functions 
tends to perpetuate the dominance of highway interests. 
The predominance of the highway function is also re­
flected by the fact that of PennDOT' s total financial re­
sources ($1.2 billion in fiscal year 1974-75) 92 percent 
was spent on highways (10). 

Urban mass trausit has traditioually been a local 
(although increasingly public) function, and PennDOT 
does not directly operate transit systems. Nor does 
PennDOT engage in the construction of transit facilities, 
although this may be considered as an alternative in the 
future, given the reserve of construction management 
know-how available within the department. One possi­
bility, which is not probable in the near future but has 
been the subject of some discuss ion within the depart­
ment, is the creation of transit dlst.ricts as colmterpai'ts 
to the highway engineering districts for purposes of con­
struction, direct operation, or technical support to op­
erating agencies . The department has been providing 
some technical assistance to local operators, and the 
possibility of adding tram::it mana~P.mP.rrt spedf'_!ists to 
the staff to increase this support is being considered. 

A rapidly developing area of involvement is that of 
rural trruIBportation services . l'ennDOT' s transit pro­
grams have been urban oi·iented, but there is a growing 
awareness of transportation needs in the state's 1·ural 
areas, particularly its Appalachian counties. The Penn­
sylvania Department of Agriculture has been sponsoring 
demonstratiop programs of rural public transportation 
operations, and in May 1974 a report on rural trans­
portation recommended that "all residents of Pennsyl­
vania be assured of access to transportation opportuni­
ties" (11, Vol. 1, p. 8) and proposed that a Bureau of 
Rural Transportation be established in an existing de­
partment to coordinate all existing and future rural 
transportation programs. 

PennDOT has the responsibility !01· developing spec­
ifications for rural public mass transit se1·vice and also 
for establishing demand-estimating procedures. Plan­
ning and operations are to be the responsibility of re­
gional agencies or authorities. Responsibility for rural 
transit is divided at the state level, since the Depart­
ment of Agricultw'e is still funding demonstration pro­
grams and retaining its role as advocate. This raises 
the issue of whether the primary responsibility for this 

function should be located in a department concerned 
with all forms of transportation or one that is concerned 
with the provision of a variety of services to the rural 
population. 

MASS TRANSIT PLANNING 

Within PennDOT, responsibility for planning mass trans­
portation is shared by the Bureau of Advance Planning 
and the Bureau of Mass Transit Systems (BMTS). The 
Bureau of Advance Planning is responsible for admin­
istering all the department's planning activities in the 
16 urban areas that have established continuing, com­
prehensive, and coopet·ative (3C) planning processes, 
including the preparation and adoption of transit develop­
ment programs and short-range capital improvement 
programs for urban transit. The BMTS has primary 
technical responsibility for preparing immediate action 
plans and transit development programs for urban areas 
that do not have the 3C planning process, i.e., most of 
the state's urban areas with populations of less than 
50 000 , It also participates in both short-range and 
long-range transit planning for the larger urban areas. 

The advisability of dividing the responsibility for 
short-range transit planning is open to question. One 
rationale for the lead role played by the Bureau of Ad­
vance Planning in urban areas with populations greater 
than 50 000 is based on the desire to concentrate the re­
sponsibility for planning in an office with multimodal 
concerns. However, the assignment to the Bureau of 
Advance Planning of activities required to preserve 
transit operations and planning for short-run improve­
ments in existing service is not wholly defensible. Shilt­
ing these functions for all urban areas to one bureau 
would consolidate responsibility for short-range transit 
planning and would serve to strengthen the 'state' s tech­
nical expertise in this area, especially if BMTS can be­
gin to perform some of this work itself. In addition, 
moving short-range planning out of a bureau that has 
been somewhat encumbered by the procedural require­
ments of the 3C process might result in the pursuit of 
more flexible approaches. A multimodal emphasis would 
be retained through the Bureau of Advance Planning' s 
responsibility for all long-range planning. 

REGULATORY ROLES 

_A.J.thcug-h rncst cf the stn.tc' a trn.u.aportation-.related ac­
tivities were transferred to PennDOT when it was created, 
the regulatory !unctions remained with the Pennsylvania 
Public Utilities Commission (PUC). This a!'rangement 
may lead to conflict over the regulation of urban mass 
transit operations since the Bus and Taxicab Regulations 
that were adopted by the PUC in 1946 cover all aspects 
of the operation of public motor carriers by private en­
terprise, including safety regulations, tariff require­
ments for rates, routes, and time schedules. Because 
the commission has both quasi-legislative and quasi­
judicial powers, its legal power to regulate in terms of 
public service and safety is almost absolute with respect 
to private transit operators. The advantage of having the 
PUC retain these regulatory functions is that it is a neu­
tral agency with no contractual relationships with local 
operators. 

In developing its transit assistance program, PennDOT 
has established operating guidelines (12) for local transit 
agencies; compliance with these guidelines, as discussed 
below, forms a basis for the allocation of purchase-of­
service funds. There are several sections of the guide­
lines that have regulatory implications, so the possibility 
of conflict with the PUC' s Bus and Taxicab Regulations 
exists when dealing with private-enterprise mass transit 



carriers. Of the 15 transit properties that are cur­
rently participating in PennDOT's purchase-of-service 
agreements, 5 are owned by private companies. 

The operating guidelines define in great detail the 
level-of-service criteria for all mass transportation 
carriers that are to receive state assistance. The PUC 
regulations, on the other hand, do not define a level of 
service for the privately operated transit systems under 
their jurisdiction, but they do provide for the revocation 
or cancellation of the operating right of a carrier or sus­
pension of service. Specific reference is made in the 
PennDOT guidelines to the procedure for adding or abol­
ishing routes. They make no reference to obtaining a 
concurrent approval of the PUC, although the PUC reg­
ulations are very specific with respect to the addition or 
deletion of scheduled routes. 

Another source of possible regulatory conflict is the 
rate of fare set by the transit properties. The guide­
lines establish rate levels for the carriers and also al­
lude to the possibility that the BMTS will retain a uni­
lateral responsibility for determining the reasonableness 
of fare levels. Again, for privately owned carriers, the 
PUC regulations are very specific about the procedures 
for filing and posting of tariffs. 

By law the PUC has jurisdiction over private proper­
ties, and it is the position of the BMTS that operators 
who wish to make service changes in order to comply 
with BMTS guidelines would be expected to obtain prior 
approval from the PUC. This would indicate that on 
certain matters some private transit agencies must 
deal with two different state agencies and administra­
tive procedures, which seems an unnecessary duplica­
tion of effort. In addition, there may be differences in 
philosophical perspective between PennDOT and the PUC 
that, in specific cases, could place the local operator in 
an ambiguous position. To put this problem in perspec­
tive, however, it should be noted that most of the oper­
ating agencies participating in PennDOT' s program do 
not now come under the jurisdiction of the PUC and that, 
as more private operations are taken .over by public 
bodies, the likelihood of such conflicts will decrease. 

On another score, though, there still may be reason 
to shift the regulatory function to PennDOT. Successful 
rejuvenation of public transportation will require flex­
ible, active approaches to economic regulation, with 
separate and concentrated attention given to the safety 
aspects of operation. In some respects, regulatory 
codes intended to protect the profitability of one kind of 
service operation frustrate the desire to experiment with 
alternative methods of meeting a public need. The PUC 
regulation against the provision of demand-activated 
service where there is neither a common origin nor a 
common destination is a case in point regarding rural 
transportation needs at present (11, Vol. 2, p. 105). 
Since PennDOT is actively and directly supporting local 
efforts to improve transit operations, it might prove ad­
vantageous to combine responsibility for the economic 
regulation of transit systems with these developmental 
functions within the state departments of transportation, 
as New York has done. 

TRANSIT ASSISTANCE PROGRAMS 

In addition to assistance in planning, technical studies 
and demonstrations, and promotional efforts, PennDOT 
is providing financial support to transit operators through 
capital grants, purchase-of-service agreements, and a 
senior citizens program. The capital grants program 
is funded with bonds issued by the Transportation Assis­
tance Authority and is authorized to finance up to 16. 7 
percent of capital acquisition projects for which federal 
funding is available and up to 50 percent for projects in 
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which there is no federal participation. In the purchase­
of-service program, which is financed by the general 
fund, PennDOT can subsidize up to two-thirds of oper­
ating deficits. The senior citizens program is designed 
to reimburse local operators for providing free service 
to senior citizens and is funded with revenue from the 
state lottery. 

Effectiveness of State Assistance 

Assessing the effectiveness of the capital grants and 
other operating assistance is made difficult by the fact 
that there are other factors at work that influence transit 
service and use. Clearly, the program has been most 
successful in preserving existing transit systems and en­
suring a continuation of service in the state's urban 
areas. An intrinsic evaluation would almost certainly 
show that levels of service are higher where new equip­
ment has been put into use, and service might be ex­
pected to continue to improve in terms of coverage, 
headways, speed, reliability, scheduling flexibility, 
marketing efforts, and the provision of specialized ser­
vice as operating agencies attempt to comply with Penn­
DOT' s Operating Guidelines and Standards. Some 200 
commuter rail cars have been purchased since the in­
ception of the capital grants program, and the acquisition 
of new buses has cut the statewide average age of the 
fleet in half since 1971. Furthermore, PennDOT statis­
tics show that scheduled vehicle-hours and scheduled 
trip distances each increased about 4 percent from 1973 
to 1974 for the transit agencies in urbanized areas that 
report to PennDOT (13). 

Effectiveness in terms of maintaining or increasing 
ridership is even more difficult to determine. The ac­
quisition of new buses in both Allentown and Reading was 
followed by substantial increases in ridership, but that 
was not the case in Harrisburg. Statewide, ridership as 
measured by revenue passengers increased by 11 percent 
from 1972 to 1974, following a 6 percent decrease from 
1971 to 1972 (13). The 2-year increase may largely be 
a response to the temporary shortage and continuing 
high price of gasoline, but the increase in ridership in 
Pennsylvania was considerably greater than the average 
nationwide increase (less than 7 percent) for all com­
panies reporting to the American Public Transit Associ­
ation for the same period (~, 14). 

Pennsylvania United States 

Revenue Change From Revenue Change From 
Passengers Previous Year Passengers Previous Year 

Year (millions) (%) (millions) (%) 

1971 382 5497 
1972 358 -6.2 5253 - 4.4 
1973 380 6.0 5294 0.7 
1974 400 5.0 5606 5.9 

This would suggest that the state's program has had some 
positive effect on ridership beyond the influence of gen­
eral environmental factors. Total ridership increased 
much more than did the number of revenue passengers 
in Pennsylvania, largely because of increased use of 
transit by senior citizens. 

In another respect, there is some evidence to indicate 
that the state's capital grant program has encouraged and 
assisted local operating systems to obtain federal grants 
from the Urban Mass Transportation Administration 
(UMTA). For the period 1964 to 1973, UMTA capital 
grant funds awarded per transit rider (work-frip transit 
commuters as tabulated by the 1970 census) were greater 
for all Pennsylvania metropolitan areas combined than 
for those of neighboring and other highly urbanized states, 
including New York, New Jersey, Delaware, Ohio, 
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Michigan, and Illinois. This suggests that operating 
agencies in Pennsylvania have been more aggressive 
and successful in seeking federal funds to upgrade fa­
cilities than those in comparable states, presumably 
due partly to the influence of the state's programs. 

Allocation of Awards 

It is within the administrative discretion of the BMTS 
to vary the amounts of purchase-of-service awards up 
to the legislated ceiling of 66. 7 percent of operating def­
icits and within the total amount appropriated for the 
program for a given year. The bureau has developed a 
system for evaluating the performance of transit oper­
ators in complying with the standards it has established 
and, by using data collected annually from the operators, 
it can give each operating system an objective rating in 
terms of l evel of service and ridership (16). These 
ratings, tempered by judgmental considerations, form 
the basis for the allocation of purchase-of-service 
awards in a way intended to foster the program's ob­
jectives. 

While the Operating Guidelines and Standards are 
oriented toward efficiency in terms of both increasing 
ridership and revenue and reducing operating costs per 
unit, a core issue raised by the implementation of the 
guidelines and standards is whether they might work to 
encourage ine.ff iciencies. The pr oblem, fores een by t he 
developers of the rating mechanis m (15, p. 11), is t hat 
many of t he kinds of improvements sought by t he guide ­
Unes and s tandards will lead directly to increased op­
er ating costs . Since these increased costs will not nec­
essarily be balanced by increasing ridership and reve­
nues, operating deficits in the future can be expected to 
increase, especially given the further objective of sta­
bilizing or reducing fares. This may turn out to be a 
short-run problem if riders respond favorably to im­
provements in service, as PennOOT expects. 

On the other hand, the guidelines and the rating mech­
anism are both flexible and, if substantial increases in 
ridership do not materialize, they could be revised to 
fit the situation more realistically. Operating standards 
could be made less ambitious and, while ridership trends 
are included in the additive point system, they might be 
given greater emphasis in order to more effectively en­
sure that improvements are made where they are most 
wanted by the transit-riding public . On a more general 
level, this issue relatP.R rlirP.d!y to the philosophical 
underpinnings of operating subsidies; perhaps increased 
subsidization of improved service is justified by the so­
cial benefits that result from increased mobility, but to 
some extent these benefits are also based on the assump­
tion that the use of transit will increase. 

Fund 'ng Needs and Sources 

The state's funding of its mass transit pr ograms has 
been increasing in recent years-funding for mass trans­
portation ass istance in the oper ating budget has grown 
from r oughly $11 million in fis cal year 1971 to $74 mil­
lion in fis cal year 1976-but there are of course prob­
lems relating to fuh1re fundi ng levels and the courses of 
thes e funds . The 1975-76 budget projects increasing 
this fu11ding to $90 million for fis cal year 1979 and to 
$9 8 million fo1· fiscal year 1980 (_!ii Vol. 2, p . 724), 
while unofficial estimates by BMTS per sonnel pttt the 
need for oper ating s ubsidies at $125 million by fiscal 
year 1979. While both these projected amounts a re 
largely matters of speculation, it is clear that widening 
gaps between operating needs and money available from 
the state's general fund can be expected. 

While the transit programs are in need of increased 

funding, a diversion of funds from highway-related rev­
enues is not considered to be feasible by PennOOT of­
ficials. Moneys accruing to the Motor License Fund are 
committed to pay interest on past bond issues, to main­
tain the 71 000-km state highway system, and to finance 
only the most attractive new highway projects-those 
built largely with federal funds. Thus, the Motor Li­
cense Fund is not viewed as an additional source of rev­
enue for the transit program without major increases in 
user taxes or a disruptive breakdown of state highway 
transportation. Nevertheless, the constitutional prohi­
bition against using highway funds for other purposes is 
a serious barrier to the creative allocation of state 
transportation funds. 

The use of separate funding sources reinforces the 
tendency to program and budget for the modes separately 
without considering trade-offs or joint effects . Highway 
capital improvement funds, for example, are allocated 
according to need among the 67 counties in the state, 
without regard to where transit investments are being 
made. This raises the issue of whether the allocation 
of state transportation funds should be unified and il­
lustrates the kind of question that would be addressed 
in a multimodal programming process. For example, 
should the flow of state funds to urban transit systems 
be reflected in a reduced allocation of highway funds to 
these areas ? 

The rising costs of maintenance and debt service and 
the improbability that highway-user revenues will in­
crease have forced PennOOT for the first time to ap­
proach its programming function in terms of the alloca­
tion of scarce resources. This certainly does not augur 
well for the financing of mass transit projects from high­
way revenues in the near future, as evidenced by the 
transportation policy statement in the governor's budget 
for fiscal year 1976. The budget schedules new con­
struction at a reduced rate, provides for no new capital 
authorizations for highways , and puts the highest priority 
on the maintenance of existing roads; yet less money will 
be spent on maintenance than in the previous year (16, 
Vol. 1, p. 42). -

On the other hand, concern for allocating these re­
duced resources effectively and equitably underscores 
the need for PennDOT to take a truly multimodal ap­
proach in its programming. A program budget approach, 
for example, might set improvement of transportation in 
an urban area as an objective function and evaluate al-
tiPoT'n~+;.u&::.. t"n;voo n.f ;nTJ'.o.o+mo."nf,::,, .,,n,,,..,..,H..,.,.,.,,.ln r-,,..,.,_ .... +~~--
--- ••--"' • - ....... .., ...... _. ._. ..,.,.. ""'"'"'• ...,._. ........ ..,.., ..... "._. 1,.1..v...,V.&. \.A.l.l.1.6.LJ • ~U'-'01.,LUJJ.0 

from local government officials at a hearing on highway 
allocations in April 1975, however, made it clear that 
PennDOT had not taken into account the effect of rail 
abandonments or curtailment of service on highway needs 
or of investments in transit to meet urban travel needs 
on setting priorities among highway projects. 

Fortunately, the need for increased state subsidy of 
local transit systems in the next few years has been 
greatly eased by the passage of the National Mass Trans­
portation Assistance Act of 1974, which for the first time 
makes feder al funds available to subs idize up to 50 per­
cent of operating deficits (17). Funds authorized by t his 
act, and appol'tioned by fo1•mula, for urbanized ar eas in 
Pe1msylvania are shown below, along with the llrojected 
subsidy needs (unofficial BMTS data) and the amounts to 
be budgeted by the commonwealth; the latter two are more 
than balanced by these formula allocations. The intro­
duction of federal operating subsidies is very timely for 
Pennsylvania in terms of meeting increasing subsidy 
needs while permitting the state's funding to continue at 
its present level through the balance of the decade. Be­
yond this, if ridership and revenue fail to increase with 
improved levels of service and higher costs, it might be 
appropriate to look to the local level for increased par-



ticipation in subsidizing local transit operations, for ex­
ample through the creation of metropolitan transit dis­
tricts with taxing powers (12, p. 16). 

Millions of Dollars 

Category 1976 1977 1978 1979 1980 

Subsidy needs 97.0 105.0 115.0 125.0 
Projected budget 
amounts 74.2 78.4 83.0 89.7 98.5 

Deficiency 22.8 26.6 32.0 35.3 
Federal formula 
allocation 30.3 39.3 46.9 51.4 54.5 

INTERGOVERNMENTAL PROGRAMMING 

State mass transit programs are an important part of 
transit activity at all levels of government. Relation­
ships between state and local governments are of prin­
cipal concern because these programs involve state­
level planning, programming, and budgeting to support 
a service that is actually delivered at the local level. 
Relationships between state and federal government are 
crucial too, since the state funding was in part a re­
sponse to the federal program and since the state pro­
gram is heavily dependent on the federal program for 
success. State transit policies must be sensitive to 
changes in the federal program. 

The National Mass Transportation Assistance Act of 
1974 represents a dramatic change in the federal transit 
p1·ogram, and this has many important implications for 
state-level involvement with transit (18). The act ex­
pands UMTA's discretionary capital grant program and 
provides for a new formula grant program to distribute 
to urbanized areas funds that can be used for either cap­
ital projects (up to 80 percent federal participation) or 
operating subsidies (up to 50 percent of operating defi­
cits). Governors a1·e given a central role in carrying 
out some of the provisions of this act, and responsibility 
for these funds will fall to state transportation agencies 
in most cases. 

The act makes an important distinction between ur­
banized areas according to population, with the formula 
funds being distributed annually directly to those with 
population greater than 200 000; in Pennsylvania this in­
cludes Philadelphia, Pittsburgh, and four other metro­
politan areas. For areas with populations between 
50 000 and 200 000, of which there are seven in Penn­
sylvania, the governor is the designated recipient. These 
funds could be distributed annually by the state on a dis­
cretionary basis among the seven smaller metropolitan 
areas, with each area receiving, during the 6-year life 
of the act, the amount it would have received had the 
funds been distributed annually according to the formula. 
However, in Pennsylvania it was decided to forego this 
authority and to have these funds allocated directly to 
the local areas on an annual basis. 

In order to maintain eligibility for the program, each 
urbanized area is required to submit to the state for re­
view and comment an annual program of projects that is 
then forwarded to UMTA. When these programs are ap­
proved, the urban areas may submit individual project 
requests to UMTA for funding. Thus, PennDOT will 
have a central role in determining how these federal 
transit funds are used in the state's urbanized areas by 
analyzing each area's program of projects and com­
menting on their consistency with state transportation 
policies and programs. 

Besides providing a role for the states in carrying 
out the federal program, the 1974 act involves the states 
in transit activities in many other ways. Pennsylvania 
will have fewer problems in this regard than some other 
states, since it has a history of involvement with transit, 
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but some provisions may constrain the state's decision 
making to a degree. Both the federal capital grants and 
the operating subsidies programs require matching funds 
from nonfederal sources. For states in which state and 
local transit funding has been minimal in the past, this 
means that new programs will have to be instituted or 
that federal money will have to be forfeited. In Penn­
sylvania, on the other hand, the state's established on­
going transit assistance programs should permit its ur­
banized areas to take full advantage of the new and ex­
panded federal program. PennDOT' s planning and tech­
nical assistance activities will also expedite this process, 
especially in aiding the smaller areas to develop sound 
plans and programs in support of grant applications. 
For the first time a limited amount of UMTA capital 
grant m011ey is available for discretionary capital grants 
to nonurbaiiized areas (population less than 50 000). 

A major requirement of the new act stipulates that 
federal operating assistance grants be awarded only when 
the state or local funding is at a level equal to that main­
tained over the past two years. This is intended to en­
sure that federal subsidies are supplemental to (rather 
than substituted for) previous state or local subsidization, 
an effort that is philosophically in tune with PennDOT' s 
own policy of encouraging operating agencies to make 
service improvements. However, it should be noted that 
this will in fact require that PennDOT' s purchase-of­
service funding be maintained at its previous level or re­
placed to some extent by local funding sources, which 
will force a commitment by the state legislature over the 
next six years. 

By requiring that the previous level of nonfederal sup­
port be maintained, the provision may limit PennDOT' s 
flexibility in allocating purchase-of-service funds among 
specific urbanized areas. Areas whose operating deficits 
have been subsidized by PennDOT in the past and do not 
increase substantially in the future will not be eligible 
for federal operating subsidies. Theoretically, if a state 
had instituted an operating subsidy program, service 
levels had improved as desired, and ridership gains 
were offsetting increased operating costs, its urban 
areas would have to forego the federal operating subsi­
dies. In practice, this should not create a serious prob­
lem in Pennsylvania since the bulk of the state's funding 
has gone to Philadelphia and Pittsburgh, two areas in 
which there is great need for additional federal support. 
However, these issues do suggest that it might be prefer­
able for the federal requirement to offer the option that 
the level of support maintained by the state be measured 
on a statewide basis. 

Other provisions of the act have intermodal implica­
tions that will be of concern to PennDOT. First, the re­
quirement that the urbanized areas must develop traffic 
management plans to facilitate the efficient use of transit 
vehicles is of direct relevance to PennDOT because the 
department owns and operates many kilometers of high­
ways in urban areas. Second, the need for intermodal 
programming of funds may be greater in light of UMTA's 
hierarchy of fund use, which requires that states consider 
using highway money from urban system funds or inter­
state system switchover funds for mass transit capital 
improvements, although it is unclear to what extent this 
provision can be enforced. There has been one such 
switchover in the Philadelphia area, with $ 200 million 
worth of transit projects substituted for an expressway, 
but this involved money from general revenue funds 
rather than from the Highway Trust Fund. As noted in 
the governor's budget, it is incumbent upon PennDOT to 
encourage consideration of such switchovers by local 
jurisdictions in the future (16, Vol. 2, p. 723). 
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SUMMARY AND CONCLUSIONS 

Pennsylvania has been relatively progressive in the area 
of mass transportation programming and has over the 
past 7 years expanded and modified its efforts to im­
prove effectiveness. The state has made a substantial 
commitment to support urban mass transit and has ini­
tiated programs that go well beyond a basic buy in to 
federal programs. An analysis of these activities, how­
ever, points up several issues relating to the organiza­
tion of the state mass transportation program, the pri­
ority attached to the state's commitment to transit, and 
the state's role in the larger intergovernmental system 
involved with transit. 

Although one of the primary purposes for the creation 
of state transportation departments is to incorporate the 
transportation-related activities of the state into one 
administrative department, a complete consolidation is 
rarely obtained. In Pennsylvania the regulation of pri­
vate transit operators is conducted by the Public utili­
ties Commission, and responsibility for an expanded 
state-level rural transportation function has been divided 
between PennDOT and the state Department of Agricul­
ture. There are arguments both for and against assign­
ing these two functions to PennDOT. 

More importantly, the incorporation of different modal 
activities in one department, and even the creation of 
bureaus with multimodal concerns, do not assure an 
integrated process of planning and programming. While 
there is no longer an excess of highway funds in relation 
to highway needs in Pennsylvania, the dedication of funds 
specifically to that purpose in effect limits the attention 
the state can give to transit concerns. Although Penn­
DOT is involved with almost all modes of transportation, 
to a great extent it deals with each separately; it has yet 
to become a truly integrated multimodal transportation 
agency. The need to program transit improvements in 
conjunction with highway projects may be greater now 
in light of UMTA's requirement that states consider the 
use of highway switchover funds for transit projects. 

The effectiveness of the capital grants and operating 
subsidies provided by PennDOT is difficult to measure 
at this time; they have undoubtedly helped to preserve 
existing transit systems and to ensure the continuation 
of service in most of the state's urban areas. In addi­
tion, service levels appear to have improved, especially 
where new equipment has been put into service, and the 
linkinP' nf nnflr:itinP' s:nhs:inv :illnf':iHnno: tn n<>rfnrn,,:,n,.., 
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in complying with the department's operating standards 
should serve as an incentive for further service improve­
ments. The long decline in transit ridership has been 
halted in Pennsylvania, and in the last two years rider­
ship has increased statewide. While the exact cause of 
this reversal is not totally clear, PennDOT's activities 
can be presumed to have contributed to it. As local 
agencies continue to report annual operating and finan­
cial information in the future, it should be possible to 
monitor the program's effectiveness more closely. 

Finally, it must be concluded that mass transit is 
truly an area of cooperative intergovernmental program­
ming. Pennsylvania's programs and activities are all 
intended to stimulate, assist, and support the improve­
ment of transit service provided at the local level. State 
transit policies must also be sensitive to changes in the 
federal program in order to provide the most useful 
package of aid to localities and ensure their eligibility 
for the federal funds. Pennsylvania, however, is pro­
viding assistance at a much higher level than that re­
quired to complement the federal program; while fed­
eral funds for capital improvements by far outweigh the 
state's capital grant funds, transit operators in Penn­
sylvania are receiving and will continue to receive more 

operating assistance from PennDOT than from UMTA. 
PennDOT is playing an important role in carrying out 

the new and expanded federal mass transit program and 
at the same time may find itself somewhat constrained 
by the federal program in terms of its own activities. 
Much more important, however, is the fact that in gen­
eral local transit operators in Pennsylvania are in a 
much better position to partake of the new provisions of 
the federal program by virtue of PennDOT's on-line 
programs. The state's established financial assistance, 
planning activities, and reporting system greatly facili­
tate complying with UMTA' s requirements for participa­
tion in the federal program. States without much ex­
perience with mass transit programming will have to 
take some initiative in aiding their localities to take ad­
vantage of the federal program. Clearly, transportation 
needs vary among the states; the Pennsylvania model, or 
parts of it, may well be appropriate for other urbanized 
states with an interest in mass transit. 
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Innovations in Management 
of Research and 
Development 

Diane Chrzanowski Roberts, Office of the Secretary of Transportation, 
U.S. Department of Transportation 

Martin M. stein, Socio-Economic Group, Maryland Department of 
Transportation 

Effective management of research and development re­
quires effective analysis and evaluation of its programs 
and projects. At the project level, for example, it is 
not enough that an effort meet the requirements set forth 
in the project's work statement; it must also advance or 
implement an organization's policy. Implementing policy 
and changing it when necessary is what an effective or­
ganization is all about, and its program structure should 
reflect this. This paper demonstrates an approach to 
evaluating research and development activities that at­
tempts to achieve this ideal. 

A synthesis of management science teclmiques( in­
cluding Ackoff's theory of htunan communication !, b 3) 
as adapted by Martin (4), and Forrester's theory of sys­
tems dynamics (5, 6, 75"; was developed to evaluate the 
significance of profects and programs and their potential 
contributions, as well as subjective performance factors 
that may influence the outcome of each individual project 
or program. A Policy Interaction Potential (PIP) Index 
was devised to evaluate both the projects and the program 
containing them in terms of i.hree functions-information, 
instruction, and policy. These functions were assigned 
weights that assist in decision making. The informa­
tional components carry the least significance and the 
policy components the most. A simple equation was de­
vised to produce numbers that provide management with 
information concerning the extent to which its research 
and development effort is supportive of its policies. 

A lot of money is spent on research and development 
(8)-in 1975 about $34.3 billion (2.3 percent of our gross 
1mtional product). A more detailed 1>icture of the na­
tional research and development effort in 1975 shows 
that, in terms of funding sources, the federal govern­
ment provi_ded 53 percent ($18.2 billion), while industry 
contributed 44 percent ( $15 billion). Industry performed 
70 percent of the worlc ($23.9 billion) and the federal 
government 15 pe1·cent ($5.2 billion). For state re­
search and development expenditures, the latest figures 

Publication of this paper sponsorea by Committee on Management Re­
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available are for 1973, when $ 340.3 million was spent, 
more than 63 percent by the federal government. 

About 20 percent of our gross national product con­
sists either directly or indirectly of transportation of one 
kind or another. The U.S. Department of Transporta­
tion (DOT) share of this for research and development 
in fiscal year 1976 is more than $416 million. The total 
DOT Iigure represents about a 6 percent increase over 
that for fiscal year 1975 (9). 

The PIP Index was applied to programs and projects 
at three different levels-international, federal, and 
state. On the international level, DOT' s International 
Cooperation Program (ICP) was used, at the federal 
level we used DOT' s Federal Highway Administration 
(FHWA) Federally Coordinated Program of Resea1·ch and 
Development in Highway Transportation (FCP), and at the 
state level we use the Maryland Department of Trans­
portation's Annual Work Program (AWP) under the Sys­
tems Planning and Development Division. 

DOT has cooperative arrangements with more than 25 
countries and internationai organizations. Tnis gives the 
department access to foreign research and development 
activities, and the results of these activities are applied 
to the solution of U.S. transportation problems. Cooper­
ation takes the forms of information and personnel ex­
changes, complementary research, and task and cost 
sharing. 

FHW A's FCP sets up research and development ac­
tivity cente1·ecl on the most critical problems in seven 
major categories (10). In this paper, we will analyze 
category 3-Environmental Considerations in Highway 
Design, Location, Construction, and Operation. The 
FCP also coordinates the work of state agencies, private 
industry, research organizations, universities, and fed­
eral agencies. 

The Maryland Department of Transportation's AWP is 
funded by federal, state, and local revenues. In fiscal 
year 1976, $225 000 was expended for research and de­
velopment. These studies support a multimodal trans­
pol·tation planning and progri\lltllling process (g_). 

EVOLUTION OF THE PIP INDEX 

Research and development planning and control techniques 



Figure 1. Project PIP Index for DOT's International 
Cooperation Program in Poland. 
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were used as a basis for setting up the PIP Index. Our 
major focus, however, was on Forrester's industrial/ 
systems dynamics, since it has direct input into the 
PIP Index. 

Systems dynamics was developed by J. W. Forrester 
(~, .§., 'J) as a model of organization. Edward Roberts 
(12, 13) adapted this concept for a dynamic planning and 
control system for research and development. Roberts 
was critical of other planning and control techniques be­
cause he felt they lacked the basic element of a control 
system-the human variable, the scientist or researcher. 
It is the individual who evaluates the progress of a re­
search and development activity; if the individual is not 
motivated, he or she will be nonproductive and comple­
tion time will be affected. Roberts, however, neglected 
to provide adequate measurement criteria for individual 
behavior. 

This omission was remedied by Ackoff (1, 2, 3), who 
proposed a theory of human communication -by defining 
"purposeful state," which is based on an individual's per­
ception of his alternative courses of action, probabilities 
of outcomes, and alterations in the initial conception of 
a purposeful state. Martin (4) adapted Ackoff's theory 
and proposed three levels ofcommunication. He called 
the first level, which refers to information, "inbits"-a 
message that provides knowledge of new courses of ac­
tion. He called the second level, which refers to in­
struction, "hubits"-a message that changes an individ­
ual's evaluation of the outcome of alternative courses of 
action. The third level, which refers to motivation or 
policy, he called "mobits"-a message that changes an 
individual's value of the worth of the outcomes of certain 
actions. This represents a hierarchy from inbits at the 
most elementary level to mobits at the most sophisti­
cated level. This classification was applied to research 
and development programs and projects. 

The PIP Index is divided into Project PIP and Pro­
gram PIP. These indices involve a functional relation­
ship and are calculated as follows: 

Program PIP= f1(0.0l) + ftt(0.10) + fM(l.00) 

Project PIP= [DT1(0.01) + DTtt(0.10) + DTM(l.00)]/PC 

(I) 

(2) 
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The Program PIP Index is a function of the total number 
of inbits, hubits, and mobits, multiplied by their re­
spective weights-inbits = 0.01, hubits = 0.10, and 
mobits = 1.00. The Project PIP Index is a function of 
the project task costs multiplied by the respective 
weights in relation to the resources of the whole project . 

IMPLEMENTATION OF THE PIP INDEX 

The PIP indices were applied to DOT's ICP, FHWA's 
FCP, and the Maryland Department of Transportation's 
AWP. The Program PIP Index evaluation of DOT's ICP 
indicates the relative importance of programs in various 
countries. Four example countries are shown below in 
terms of the three functions . 

Country lnbits Hu bits Mobits Total 

Iran 3.00 3.00 
Israel 0.04 0.10 1.00 1.14 
Poland 0.04 0.10 0.14 
U.S.S.R. 0.06 0.10 1.00 1.16 

The program in Iran is the most sensitive to policy 
(index score = 3.00), followed by the Soviet Union, Israel, 
and Poland . 

Figure 1 shows the Project PIP Index scored cumu­
latively in Poland. Since project intensity is expected 
to increase in a cumulative fashion, Figure 1 contains 
the cumulative values of individual project scores. 
While the Program PIP Index for Poland was an unim­
pressive 0.14, there was an encouraging increase as 
projects were added. Project 1 began with an index of 
0.02 in 1973, and, by the beginning of project 5 in 1974, 
the index had increased to 0.14. This tends to support 
our expectations that projects will become more sensi­
tive to policy over time. 

Application of the Project PIP Index to FHWA's Proj­
ect 3B (see Figure 2) shows a peak value of 0.06 in 1974; 
from then on the project had diminishing policy utility. 
In fact, FHW A has decided to phase out this project. In 
an improvement over the earlier analysis of Polish proj­
ects, better data on task costs permitted the development 
of an annual indicator for a specific project rather than 
a cumulative evaluation of projects within a country. 

Applying the Program PIP Index to Maryland's AWP 
shows a Program PIP of 1.46, which indicates heavy em­
phasis on informational (0.06) and instructional (0.40) 
components. 

Project Number lnbits Hu bits Mobits Total 

6000 0.01 0.0, 
6001 0.01 0.10 0.11 
6003 0.01 0.01 
6004 0.10 1.00 1.10 
Al I projects 0.06 0.40 1.00 1.46 

This indicates that Maryland's Department of Transpor­
tation should try to incorporate more policy components 
in order to implement policy. 

CONCLUSION 

Two questions may arise: How difficult is PIP to apply? 
What benefits does PIP bring? 

The application of PIP is easy. As illustrated here, 
it is a procedure that can be applied to existing as well 
as proposed projects and programs. 

Among its benefits, PIP can give management a good 
idea of the policy value of its programs and projects just 
by the use of some numbers. For example, when man­
agement sees a high mobit count for a project, it can be 
certain that many policy-sensitive components are in-
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volved. When it is used as an ongoing check, PIP can 
indicate changes and tYPes of changes involved in terms 
of informational, instructional, and policy components. 
PIP is versatile. It can be applied to a program, to a 
project, or to tasks within a p1'oject. It can p1·ovide 
management with an overall program assessment as 
well as detailed project evaluation. PIP is ine>.1)ensive. 
Its application can be routinely set up and become part 
of a manager's job. A special form could be developed 
that required program and prnject information in each 
of the three areas, with quartel'ly monitoring to see 
whether a-ny change has occurred. Moreove1·, since 
ma.nageme11t is primarily interested ill implementing 
policy, analysis of elements in projects and programs 
is essential and PIP can do this. 

The PIP concept, of course, needs further explora­
tion. It is offered here in a preliminal'y way as an easy, 
inexpensive, time-saving tool to help management ob­
tai11 the best results from its research and development 
effort. Figures for inefficient 1·e-search a.nd development 
in terms of lack of applicability of results are not avail­
able, since no one readily admits that his research and 
development effort is not as productive as desired. 
There are, however, numerous completed studies that 
are reviewed and placed on shelves, neve1· to be imple­
mented. Moreover, although these transportation re­
search and development pi·og1·ams may be atypical, they 
are sufficiently dive1·silied so that successful applica­
tion of the PIP indices in evaluating then1 is evidence of 
the potential application for evaluating other programs 
and projects. 
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State Departments 
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A Perspective 
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Since 1959 state governments have been reorganizing their transportation 
function. This paper provides a current perspective on the movement to 
state departments of transportation. Public wishes and federal mandates 
first shaped the evolving state role in transportation into one centered 
almost exclusively on highways. By the late 1960s, the monumental scale 
in highway building, particularly of the Interstate system, appears to have 
precipitated an erosion of the values placed on highways, especially at the 
national level. State values and priorities are highly individualistic, how­
ever, so the movement to state departments of transportation has been 
an uneven one. Since some 28 states have now formed transportation de­
partments, this is an opportune time for a comparative analysis of states 
according to whether they have departments of transportation. Our sta­
tistical and quasi-experimental analyses indicate that states with depart­
ments of transportation differ significantly from those without, in terms 
of both socioeconomic development and modal emphases. The future 
of the movement appears uncertain and may well depend on future fed­
eral policies. 

A majority of the states have now established depart­
ments of transportation, but the movement that began 
with Hawaii in 1959 appears to have peaked in about 1973 
with six new departments of transportation created that 
year and tapered off to five in 1974 and one in 1975. As 
of March 1975, there were 28 state departments of 
transportation and 15 more were being considered. Our 
purpose is to provide a current review and analysis of 
the state department of transportation movement and, 
we hope, an improved perspective on a major effort at 
reorganizing state governments. Our approach is first 
to develop a broad context; federal influences a1·e high­
lighted as being central to this context. Secondary data 
sources are then used in a comparatl.ve analysis of 
states that have formed departments of transportation 
and states that have not. 

BACKGROUND 

In studying the department of transportation option, 
states have examined their total range of transportation 

Publication of this paper sponsored by Committee on Organization and 
Administration. 

activities conceptualized an organizational form to 
match these functions, and rationalized this with politi­
cal realities (1, 2). The department of transportation 
movement has-attracted numerous observers from aca­
demia. For example, Ashford (3) commented on the 
role of state govel'lunent in transportation and argued 
persuasively that states should move to departments of 
transportation. Larson ( 4) reviewed the historic roles 
of the state in transportation and pointed out functional 
areas in which a broader perspective is needed. RuBino 
(5) examined state departments of transportation in ex­
istence through 1970. He identified two general types 
of organization-hierarchical and equal potential-and 
implied that state transpo1·tation agencies have not de­
veloped the strong executive structure appropriate to 
the state transportation function. Tomazinis (6) ex­
amined the role of states in urban mass transportation, 
focusing on whether the states are prepared to deal with 
urban transit, since their experience is dominated by 
highways and has a rural bias. Bennett and DeWitt (7) 
identified the reasons that states have moved toward de -
partments of transportation, concluding that the reasons 
are persuasive and the move will probably continue. 

Even as this change in state government is in process 
and its merits or demerits are being debated, the con­
text is changing. At the national level, for example, the 
Federal-Aid Highway Act of 1973 contains provisions 
best implemented through a department of transportation, 
i.e., substitution of transit for interstate segments. But 
more important-indeed, the basis for the federal ac­
tion-is the ch:mging state of society. There appears to 
be genuine public concern for having a broad-minded ap­
proach to transportation. While no one fully understands 
how, or whether, a state department of transportation 
can provide a wider range of options, there is a strong 
sense that out of organizational change may come im­
provement. 

By 1900 several forces were directing state and fed­
eral attention toward highway transportation to the vir­
tual exclusion of other modes: Railroads, city dwellers, 
bicycle clubs, automobile clubs, mail carriers, and 
school boards all added to the clamor for good roads. 
Indeed, there was national concurrence with the state­
ment made at the 1894 Minnesota Good Roads Conven-

11 
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tion, "To sum up, a perfect highway is a thing of beauty 
a11d a joy fo1·ever" (8, p. 7). 

Both state and feaeral governments translated this 
public support into action. By 1929 all 48 states had 
highway departments and had funded them through a very 
efficient tax collector, the gas pump. The Federal-Aid 
Road Act of 1916 created a federal/state road-building 
partnership that was primarily aimed at meeting rural 
needs. The Federal-Aid Highway Act of 1934 created 
a fw1ding process that institutionalized highway engi­
neering and highway planning. This act also set pen­
alities to prevent state governments from spending 
gas tax money except for highways. The Federal-Aid 
Highway Act of 1956 established a federal highway trust 
Iund and 90 percent federal funding for a system of In­
terstate and National Defense Highways. 

With the passage of the 1956 act, which launched 
11 tJ1e greatest public works project in the histo1·y of the 
wol1d" (9, p. 18), state and federal support fo11 highways 
1·eached a lavish high-water mark. And it is important 
to note that scarcely any questio1ting or contrary voices 
were heard from the American public during this half­
century. In fact, a Gallup poll taken in May 1956 showed 
that 76 percent of the American public agreed that there 
was a need for express highways between cities. 

But single-minded attention to optimizing vehicular 
flow led to inevitable clashes between highway builders 
and those concerned with other urban activities. These 
clashes provided the first evidence that an era of un­
critical public acceptance of highways and automobiles 
was endi11g and that governmental devotion to highways 
must likewise end. 

With the Fede1·al-Aid Highway Act of 1962, Congress 
attempted to make highway planning continuous (not 
project by project), comprehensive (not isolated from 
nontransportation objectives), and cooperative (between 
federal, state, and local communities)-the 3Cs-but the 
results were at best mixed. The institutional strength 
of state highway departments, supported by a continuing 
public clamor for more and better roads, the absence of 
an effective mechanism for the articulation of broad 
community values and goals, and the mechanical com­
plexity of the 3C planning process all conspired to sub­
vert the lofty ideals voiced in the legislation and in the 
policy documents prepared by the Bureau of Public 
Roads (10). Comprehensive transportation plans were 
most often massive freeway plans justified by average 
Ja.ily Lra.Hic cuunLto projected into an apparently unchang­
ing future. 

Major institutional change came with the creation of 
the U.S. Department of Transportation (DOT) in 1967. 
DOT moved to promote balance in planning. It cham­
pioned landmark legislation, e.g., the Rail Passenger 
Sel'Vice Act and the Urban Mass Transit Assistance 
Act of 1970. It also inevitably accelerated the state 
depai-tment of transportation movement . Prior to 1967, 
there were only two state departments of transportation, 
Hawaii (1959) and New Je1·sey (1966) · now t11ere are 28. 

Our purpose in the following section is to provide a 
comparative analysis between states that have created 
departments of transportation and those that have not. 
It is worth noting that transportation is not the only area 
of state government in transition. Examples of a new 
vitality in state government since 1960 and a new willing­
ness to address complex issues can be found in state 
planning, budgeting, welfare, education, and all func­
tional areas (!!). 

COMPARATIVE ANALYSIS 

This analysis addresses factors independent of the in­
stitution of departments of transportation, such as so-

cioeconomic characteristics of the states, and possible 
consequences of creation of a department of transporta­
tion, such as shifts in modal funding allocations. Our 
intent is to answer, as fully as possible, the following 
questions. 

1. Do states with departments of transportation differ 
from states without departments of transportation in 
terms of socioeconomic development, state government 
cha1·acteristics, relative importance of highways, and 
state highway institutions? 

2. Does creation of a department of transportation 
appear to alter modal emphases? Do highways suffer? 
Does urban public transit benefit? 

3. Can we gauge the likelihood that the r emaining 
states will create departments of transportation in terms 
of their similarities to and differences from states that 
now have departments of transportation? 

The scope of these questions and the limited experi­
ence with departments of transport.1.tion preclude total 
resolution, but we have attempted to organize the exten­
sive available data in terms of a simple system frame­
work. We first postulated that socioeconomic factors 
are basic to a state's behavior and would directly influ­
ence the state's government structures and processes 
as well as the state's transportation perspective. High­
way influences and characteristics of state highway de­
partments were next considered. Finally, we attempted 
to gauge the outputs of the transportation system. 

On the basis of preliminary scanning, the 48 contig­
uous states were divided into three groups: 

1. No DOT: the 21 states that have not created a de­
partment of transportation: Alabama, Arkansas, Colo­
rado Indiana, Louisiana, Minnesota, Mississippi, Mis­
souri, Montana, Nebraska Nevada, New Hampshire, 
New Mexico, North Dakota, Oklahoma, South Carolina, 
Texas, Utah Was hington, West Virginia, and Wyoming . 

2. Late DOT: the 16 states that instituted depart­
ments of ti-ansportation between 1972 and 1975 and have 
thus had relatively little time in which to demonstrate 
changes in transportation policies and performance: 
Arizona, California, Georgia, Idaho, Illinois, Iowa, 
Kansas, Kenh1cky, Maine, Michigan, Ohio, 01·egon, 
South Dakota, Te1messee, Vermont, and Virginia . 

3. Early DOT: the 11 states that instituted depart­
ments of transportation between 1966 and 1971, demon­
strated high initiative in this movement, and have had 
some time to demonsti·ate performance: Connecticut, 
Dela.ware, Florida., Maryland, Massachusetts, New 
Jersey, New York, North Carolina, Pennsylvania, 
Rhode Island, and Wisconsin. 

All of the following analyses are based on this classifi­
cation. The general hypothesis being tested is whether 
these groups differ in any orderly fashion. Many other 
ways to classify states in terms of theil· transportation 
agencies or otbe.r features are, of course, possible. 
For example, a intriguing possibility would be to disag­
gregate the states in terms of the type of depadment of 
transportation organization (e.g. , modal versus func­
tional), but such a classification would be difficult since 
there a.re various combined forms of departments of 
transportation and continuous restructuring within the 
departments of transportation. 

Selected socioeconomic factors for the states were 
assessed first (Table 1). The three groups, no DOT, 
late DOT, and early DOT, were clearly different, with 
the latter two being mol'e higbly developed in te1·ms of 
industrialization, population density , urbanization, 
wealth, and teclulical capabilities (as indicated by patent 



activity). While the late DOT states had higher values 
than the no DOT states for all six factors, these differ­
ences were not generally large enough or consistent 
enough to be reflected in the levels of statistical signifi­
cance. Apparently the states that still do not have de­
partments of transportation are not greatly unlike those 
that have recently instituted departments of transporta­
tion. 

We next examined a limited selection of some char­
acteristics of state governments (12). There were no 
remarkable differences among thethree groups of 
states in terms of levels of expenditure, number of 
elected officials, or total technical expertise in the 
agency. While the successful institution of a depart­
ment of transportation is greatly dependent on the char­
acteristics of the state government, the essential char­
acteristics are apparently not reflected in the basic 
statistical parameters we used. However, states that 
have historically been more innovative in terms of in­
stituting a series or policy changes (13, p. 883) were 
by and large quicker to establish departments of trans­
portation. 

The state's reliance on highways (in terms of use of 
motor and special fuels per capita, vehicle registrations 
and federal highway aid per capita, and absence of con­
troversy over Interstate highway segments) is consid­
erably stronger in states that do not have departments 
of transportation, intermediate in those that have re­
cently established them, and least in those that estab­
lished them relatively early. This supports the logical 
deduction that creation of a department of transportation 
is more feasible in states that depend less on highways 
for their transportation needs. Again, as with the so­
cioeconomic factors, the differences between the no 
DOT and the late DOT states were considerably fewer 
than those between the no DOT and the early DOT states. 

We thought that differences in the extent of highway 
influence might be reflected in the state highway depart­
ments, but this was not the case for the present group­
ings. Differences among the three g1·oups were rela­
tively small on state higl1way. revenue as a pe1·centage 
of total state revenue, highway department payroll and 
number of engineers as a percentage of the state 
agency's totals, extent of diversions of highway funds, 
and accumulated tenure of highway department directors 
and chief engineers. On the basis of this information, 
one would not infer that the relative strength of the state 
highway department acts as a significant block to crea­
tion of a department of transportation. However, inter­
nal political factors are not accounted for in this analy­
sis. 

In considering the performance measures (Table 2), 
we shift attention from factors that may have contributed 
to the presence or absence of a department of transpor -
tation to the factors that may reflect its actions. His­
torically, the states that now have departments of trans­
portation seem to have devoted at least as much effort 
to highways as did states that do not now have depart­
ments of transportation. The investment in planning 
was greater in states with a department of transportation, 
work on the Interstate system progresses as fast, and, 
although the early DOT states lagged slightly in commit­
ment of non-Interstate highway funds, they more than 
made up for it by spending more money than that re­
quired to obtain matching federal funds. There was a 
slower rate of obligation of Interstate appropriations 
by the early DOT states in 1973 than in 1968, counter­
balanced by a relative increase in the rate of obligation 
of non-Interstate appropriations. More notable is the 
slower rate of completion of Interstate highways, both 
urban and rural, by the early DOT states in 1973. On 
balance, it appears that departments of transportation 
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have been less active in support of the Interstate highway 
program than their highway department counterparts. 

At this point such a conclusion assumes that the in­
stitution of the department of transportation is what made 
the difference. Obviously, this is not the only possible 
interpretation. Historical forces acting during this pe­
riod may not have affected all states equally. The in­
crease in federal matching support for non-Interstate 
programs has different implications for a state that is 
investing heavily in urban transit and a state that has 
great need for rural roads. According to a recent sur­
vey of chief executive officers of state highway depart­
ments and FHWA directors in each of the states, there 
are also perceived differences in support for public 
highways, environmental consciousness and demands 
for urban transit between more and less economically 
developed states ( 17). 

Effort directedTo transportation modes other than 
highways varies considerably and systematically, with 
states that have departments of transportation showing 
higher effort (Table 3). States with departments of 
transportation spend more (and intend to do so in the 
future) on urban public transit and on airports. In sum, 
states with departments of transportation display a 
keener attention to nonhighway modes in both past and 
planned expenditures. 

Our findings to this point indicate major differences 
among the three groups in terms of socioeconomic de -
velopment and performance in regard to both highways 
and other modes of transportation. To attempt to sep­
arate the effects of socioeconomic factors from those 
associated with the presence of a department of trans­
portation, it is appropriate first to consider some 
methodological points. In essence, what we have is a 
research design in which the groups being compared are 
not equivalent before the experimental treatment ( crea­
tion of a department of transportation) takes place. Thus, 
we must deal with the ambiguity of whether observed 
differences are due to the treatment or to other changes 
taking place, e.g., political switches or shifts in public 
attitude within the states (21, 22). 

Intuitively, one might consider that a matching pro­
cedure would resolve this ambiguity. That is, if one 
picked subgroups of the early DOT states and of the late 
DOT or no DOT states that were similar in certain char­
acteristics at time 1, then any differences between the 
two subgroups at time 2 would be attributable to the in­
stitution of a department of transportation. However, 
as Campbell and Stanley (g) explain, this is not a se -
cure approach since it is subject to a statistical artifact 
of regression to the mean. A standardized change­
score analysis (23) appears to be appropriate to account 
for differences among the three groups of states before 
the institution of departments of transportation. Such 
an analysis indicates that the early DOT states showed 
a greater decline in the rate of obligation of Interstate 
appropriations in 1973 (t = -1.91, p < 0.04) and in the 
percentage of rural (t = -2.72, p < 0.01) and urban 
(t = -1.80, p < 0.04) Interstate highways completed as 
of 1973. However, their higher expenditure for air­
ports (total and per capita) was not significantly differ­
ent from that of the no DOT and late DOT states. 

We are able to refine the results through multiple 
time-series analyses (~. Basically this procedure 
notes the behavior of the data series up to the point of 
the intervention, then seeks to determine whether the 
series behavior changes shortly after the intervention. 
We looked for changes in slope for such measures as 
rate of obligation of Interstate appropriations and per­
centage of completion of rural and urban Interstate high­
way systems. We performed such analyses for the 
group of 11 early DOT states, for the 37 late DOT or 
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Table 1. A comparison of socioeconomic factors. 

Factor No DOT Late DOT Early DOT 

Manufactures, value added 
per capita, $ 860 1170 1530 

Population 2 530 100 4 731 300 5 895 100 
Urban population, percent 59.4 60.0 73.1 
Income per capita, $ 2583 2764 3151 
Patents per capita 0.012 0.016 0.037 
Population per square 

kilometer 16.8 30.7 160.3 

Notes: 1 km 2 = 0.4 mile2 

Differences among the three groups are all significant at the level of p = 0 01 Differences be­
tween the no DOT and late DOT groups are not significant except for manufactures, value 
added per capita (p = 0 ,08), and population per square kilometer (p = 0 .06) 

All data shown are for 1966 except manufactures, value added per capita (1976), and patents 
per' capita ( 1960). 

Table 2. A comparison of some performance measures concerning state 
highways. 

Factor 

Interstate highway [unds 
obligated (14)" 

No DOT 

1968 - 336 
1973 285 

Non-Interstate highway funds 
obligated (14)" 

1968 - 329 
1974 277 

State funding above minimum 
matching requirements 
(1954-1970), ,i, of total ex­
penditures (15) 

Interstate highways 
Non-Interstate highways 

Designated urban Interstate 
highways completed, 1,' 

1965 
1973 

Designated rural Interstate 
highways completed, '/,' 

1965 
1973 

Total state highway planning 
expenditures (16) 

1966 -
1974 

6.9 
26.6 

47.5 
80.1 

39. 5 
80.8 

1 165 000 
1 694 000 

Late DOT 

346 
285 

332 
260 

8.7 
34.6 

55.6 
82.5 

46.6 
84.0 

1 876 000 
2 558 000 

Early DOT 

316 
222 

276 
263 

12.1 
44.9 

48.5 
72.1 

44.6 
71 .1 

2 190 000 
3 354 000 

Noioi Otfforellt:t.-S amomJ tho 1hraa gtOUJ,1'5 aro "Sigolflc.anun H1t! p • 0 .05 lc1Jol fer tot.at sun e 
hlghwt1y l'llmming e1<pctndlt1.11111i In 1960 and n 1974 and gt 1ho p • Q.01 lcrv~l for lruet!lill lC l11gh­
wav fund, olJllgiued in 1073. non,tr,tunuiut hi9"way funds obli[Pt~ rn 1968, and SIAt~ 
lundiqg •ilHNo minimum m1uch1119 ri:quifumonu lor non,!ntor.1tau, hlohwoyt. Dirhmince:$ bo 
l\tJOt'JO flO DOT o:n.<l l{Jle DOT llfiO .t.Tuomcar,1, ,n o,o r, . 0.08 revttl for 1ot.i1 note h1ghw:ay plnnning 
U><pond lur , In 1966 ond in 1974. 

•F,gu11!:; shown (clfcct lhd amount of npµ ,opriau~d (l!{foral fund:\ obfJouted by 1hct J\.olflr.l. An lo, 
th!-~ uf 200 fndicatC1 the obligati<:m of oU lurid!I': from 1hei praviou, v<.-zir.: an lndnx o f 300 indlc.i:nes 
obllna 1/t:10 ol ull fmuJs ro, the current ye.a,: a, fi t1U1e above 300 fnti r.~,tcs the ()(11(: ntAgr. of funti" 
obligated for the coming year. 
"Data supplied by the Interstate Report Branch, Federal Highway Administration. 

no DOT states, for three trios of early DOT states 
grouped by year of instituting the department of trans­
portation, and for individual early DOT states. 

The results were ambiguous. The group of 11 early 
DOT st.ates showed a relative dip in both obligations of 
Interstate funds and rates of completil1g Interstate sys­
tems compa1·ed with the 37 other states. Two of three 
trios of early DOT states showed statistically significant 
reduction in the obligation of Interstate highway funds 
shortly after their departments of transportation were 
instit:uted. However, for U1e individual states, the shifts 
in U1ese highway performance measures did not follow 
institution of a department of transportation in a neat 
fashion; e.g., the substantial drop in Rhode Island's 1·ate 
of obligation o.f Inte1·state highway funds appeared to be­
gin tile year before its department of transportation was 
created. 

The early DOT states do exhibit some enhancement 
of nonhighway mode activities and some decline in cer­
tain highway p1.•ograms, particularly Interstate, between 
the nticl-1960s and early 1970s compared with the other 

Table 3. A cornparison of some indicators of performance concerning 
various transportation modes. 

Factor No DOT Early DOT Late DOT 

State transportation costs 
devoted to nonhighway 
modes(!,!!), 4, 

1971 16.2 14.9 30.8 
1989 23.8 27 .1 45.7 

State transportation costs 
devoted to urban public 
transit (!,!!), 1, 

1971 5.8 9.8 22.0 
1989 9.7 18.5 35.4 

Expenditures o[ UMTA 
funds (19 ), $ 2 218 000 14 374 000 21 936 000 

State expenditures for 
airports, $ 

1967 489 000 1 266 500 3 951 000 
1973 697 000 2 829 800 14 609 000 

Projected needs for 
1974-1990, assuming 
no categorical funding 
restrictions ~), $ 

Urban public trru1sit 206 000 000 568 560 000 1 392 560 000 
Airports 250 000 000 320 000 000 387 500 000 

Note: Several differences among the three groups are significant: state transportation costs de· 
voted to nonhighway modes in 1971 fp = 0.05) and in 1989 (p = 0 01 ), state transportation 
costs devoted to urban public transit in 1971 and 1989 (p = 0.01), state expenditures for air­
ports in 1967 {p = 0.05) and in 1973 (p = 0.01), and projected needs for 1974-1990 for urban 
public transit (p = 0.01 ). The difference between no DOT and early DOT is significant for state 
transportation costs devoted to urban public transit (p = 0.05) . 

states. But we cannot attribute these relative shifts in 
programmatic support to the actions of new departments 
of transportation. Another plausible explanation is that 
certain forces, possibly altered social values and politi­
cal priorities in regard to transportation needs, that 
emerged in some states enhanced the likelihood both of 
creation of a department of transportation and of shifts 
in support from highways to other modes. 

SUMMARY 

The state department of transportation movement springs 
from a rich context. Historically, state governments 
were guided and directed by the federal government in 
creating highway departments, in funding them from 
highway-user revenues, and in providing a rural pro­
gram emphasis. Under detailed federal tutelage and 
with massive public support, a highway-oriented trans­
portation role emerged for state governments. A change 
in national emphasis led to the establishment of the U.S. 
Department of Transportation and the passage of nu­
merous federal laws oriented toward broader ti·ai1spor­
tation conce1·ns. There has been a concomitant lowering 
of tlle national priol'ity for highways. But the states are 
unique in theil' transportation needs and priorities, and 
the issues he1·e deserve cai-eful study. 

We ret:urn to the three questions posed earlier. 

1. Do states with departments of transportation differ 
from those without? In terms of socioeconomic develop­
ment, they definitely do. In terms of the statistical 
characteristics of state government, they do not do so 
prominently. In terms of relative importance of high­
ways, they definitely do. In terms of the characteristics 
of state highway departments, they do not differ to any 
substantial degree. 

2. Does creation of a department of transportation 
alter modal emphases? We cannot say that creation of 
a department of transpol'tntion causes the changes noted, 
but we can remarlc on the diffe1·ences between the early 
DOT states and the others, including a g1·eater increase 
in airport funding in states that have departments of 
transportation in operation. Do highways suffer? Some 
decrease in Interstate highway activity appears to have 



taken place in states that established departments of 
transportation between 1966 and 1971. Does urban pub­
lic transit benefit? After taking levels of state socio­
economic development into consideration, we conclude 
it does not; the urban states tend to have the departments 
of transportation. 

3. Can we gauge the likelihood that the remaining 
states will create departments of transportation in 
terms of their similarities to and differences from the 
states that now have departments of transportation? 
Will the differences noted be reflected only in the timing 
of the creation of departments of transportation or will 
they not be instituted at all '? It is possible to speculate 
directly on the logical candidate states for establisl1ment 
of departments of transportation. Leaving aside Alaska, 
the following listing reflects an orde1·ing in terms of 
economic development ancl reliance on highways and 
hence an assessment of the degree of similarity between 
a given state and the present states that have depart­
ments of transportation: (a) states both relatively high 
in economic development and low in projected highway 
needs as a p&1·centage of tJ:anSportation needs for 1989: 
Washington, Indiana, Colo1·ado, Missouri, Texas; (b} 
states relatively high in economic development and mod­
erate in projected highway needs: Minnesota, Nevada; 
( c) states 1·elatively low in projected higl1way needs: 
Alabama, Loujsiana; (cl) states witl1 mixed characteris­
tics: New Hampshire, South Carolina· and (e) states 
relatively low in economic development and high in 
p1·ojected highway needs: Arkansas, Mississippi, Mon­
tana, Nebraska, New Mexico, North Dakota, Oklahoma, 
utah, West Virginia, Wyoming. 

It appea1·s that the rate at which states are forming 
departments of h'ansportation is decreasing and, hence, 
it is not unlikely that many of the states in the latter 
categories of the listing above will elect not to create 
departments of h·ansportation within the immediate 
future, unless they are further prompted by changes 
in federal policies. 
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Managing Highway Safety 

Alvin Taub, Raymond T. Olsen, and Kenneth K. Kopstein, Peat, Marwick, 
Mitchell and Company, Washington, D.C. 

A study team examined current management practices in state and local 
highway safety agencies and private organizations, as well as the role 
played by the governor's highway safety representative. Model solutions, 
based on samples of excellence found in the first phase of the study, were 
developed for state agencies, local units, and state surrogate units that 
would serve communities that do not have a local agency. The study 
team also recommended a more active role for the federal government in 
developing funding sources, revising program requirements to better serve 
the management models, and increasing political visibility of the highway 
safety issue. 

This paper reports on a study to analyze the current 
management of state and local highway safety programs 
and to define ways in which the management practices 
of these programs can be strengthened. This study was 
designed to assist managers of state and local highway 
safety programs to meet the requirements of the High­
way Safety Act of 1966. 

The objectives of the study were to 

1. Identify the current management practices and 
environmental circumstances of the national highway 
safety program as it is being implemented by the states 
and local governments and to identify the related roles 
of private agencies and 

2. Develop a series of model solutions (organiza­
tional and programmatic recommendations) for broad 
application to management practices of state and local 
highway safety programs on the basis of observed in­
stances of excellence in management practices of those 
programs studied. The model solutions were intended 
to be pragmatic approaches that can be adopted, for the 
most part, under current circumstances. 

The scope of this study does not include a technical 
analysis of how effective the highway safety program or 
any of its activities are in reducing traffic fatalities and 
accidents. The emphasis is on providing a management 
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analysis of state and local highway safety programs to 
discover approaches that will make the highway safety 
agencies or units more effective vehicles for program 
management. The recommendations for the federal 
government address U.S. Department of Transportation 
actions that might support the achievement of the model 
solutions at the state and local levels and the involvement 
of the private sector. 

The project team proceeded on the working hypothesis 
that improving the management practices of the gover­
nor's highway safety representative (GHSR) will produce 
a reduction in traffic fatalities and accidents as a result 
of the application of more effective countermeasures, 
improved coordination, and conservation of resources. 
Model solutions represent the study team's organiza­
tional and programmatic recommendations for strength­
ening the management practices in state and local high­
way safety programs. 

GOVERNMENT Ar.'T'TVT'T'Y TN 
HIGHWAY SAFETY 

The 50 states and their political subdivisions have had 
long-standing highway safety programs. These state and 
local programs have differed considerably in state and 
local support, consistency of highway safety standards, 
and degree of substantive emphasis. In 1966 the federal 
government established a national highway safety pro­
gram to provide an inc1·eased measure of financi al sup­
port for highway s afety at the state and local levels and 
to introduce national standards so that there would be a 
more consistent approach to highway safety in the states. 
State highway safety agencies (SHSAs), under the direction 
of the GHSR, were required in each state to coordinate 
planning and program management. These SHSAs con­
stituted a new organizational approach in state govern­
ment for the purpose of focusing decentralized activity 
on a specific objective . 

Highway Safety Program in State 
Governments 

By comparison with other governmental programs, high­
way safety does not currently enjoy high political visibil-



ity or support because it is not generally a politically 
sensitive or emotion-provoking issue. This lack of po­
litical visibility has, in turn, created a milieu in which 
agencies that deal with highway safety must constantly 
strive to prove the emcacy and desirability or their pro­
gram proposals. Similarly, the lack of commitment at 
the state level has often caused states to view the na­
tional highway safety program as a federal government 
program , distinct and separate from state activities. 

In spite of this rather di.fr.icult environment, some 
SHSAs have been able to muster political support on the 
basis of 

1. The implications of losing federal highway safety 
program funds and a portion of federal highway construc­
tion funds if requirements for planning, coordination, 
and compliance with federal standards are not met; 

2. Historical involvement and concern of the politi­
cal jurisdiction at the executive, legislative, and oper­
ating levels; 

3. Initial or current support of key political and 
private leaders for highway safety; and 

4. Location of the SHSA at the political level in the 
state government. 

Highway safety operating responsibilities are distrib­
uted among a number of line departments in the state 
government . This division of operating responsibilities 
and expertise complicates the establishment oC an effec­
tive program-oriented management unit for state highway 
safety programs. 

Since the various line departments are called upon to 
administer the elements of a state highway safety pro­
gram, the role or the SHSAs has sometimes been abased 
to one of grants administrator for federal highway safety 
funds under sections 402 and 403. In some states, the 
role of the SHSA has been significantly broadened to one 
of considerable leadership in state highway safety activ­
ities. Some of the key variables in determining the 
degree of leadership displayed by the SHSAs in coordi­
nating and encouraging the various line departments in­
clude 

1. The placement of the SHSA at the policy level and 
identification with the governor, with implied or actual 
access to the govemor; 

2. The personal leadership qualities of the GHSR and 
his level of concentration on the SHSA (i.e., does he work 
full time or part time on highway safety?); and 

3. The amount of state funds in addition to federal 
funds, committed for central highway safety unit activi­
ties. 

There appears to be a substantial lack of concu-r rence 
among professionals associated with highway safety about 
which strategies and approaches are the most eUective 
in reducing fatalities and accidents. The establishment 
of clear definitions or successful approaches suffers 
from a lack of evaluation data and the complex nature of 
the problem itself, e .g., multiple causation of accidents, 
social problems, and public apathy. This lack of evalua­
tion data creates long-range planning problems because 
it is often difficult to establish a correlation between a 
state or local project and any reduction in accidents or 
fatalities. 

The SHSAs have evolved largely as project-oriented 
planning units. This apparently stems (rom the format 
of the Comprehensive Highway Safety Plan and the Annual 
Work Plan, which are geared towal'd the acquisition or 
federal funds and implementation of the federal uniform 
standards and not necessarily toward comprehensive 
statewide highway safety planning. Their reports are 
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therefore not, for the most part, used as policy tools by 
decision makers and are largely underused for program 
pu-rposes. 

Most of the planning activity at the state level still 
remains with the line departments, which concentrate on 
individual functional areas at the expense of comprehen­
sive plannil'1g . 

Evaluation suffers from a lack of recognition and 
credibility as a tool for policy development and decision 
making, pa1tly due to the lack of incentives for its use. 
Howeve1·, state budget officers and state legislators 
are increasingly paying attention fo evaluation findings. 
There is a slowly emerging effort to establish more 
sophisticated methods of evaluation in a few states; how­
ever, this effort is impeded by a lack of resources and 
basic research on practical and simplified measures of 
effectiveness. 

Environment at the Local Level 

There is considerable diversity in local highway safety 
activities. Centralized local units are the exception 
rather than the norm. Most local activity is decentral­
ized among local line departments, special districts, and 
the courts. 

The national highway safety program does not appear 
to have generated significant local management activity 
in highway safety . It has had an effect in the area of 
providing specific project funds to sustain and enhance 
existing local highway safety units. 

Private org'anizations, such as safety councils, often 
form the key centralized planning and program develop­
ment agencies in a given locality. This usually occurs 
when the.re is an absence of governmental activity, but 
county wide private organizations are found to be a 
supplementary resource to complement and enhance local 
government activities. 

With few exceptions (notably the Traffic Improvement 
Association of Oakland County, Michigan), local highway 
safety management units have a narrow program focus 
(e.g., a single function such as police-traffic services or 
public information) and an extremely limited professional 
capability. 

Perhaps the most significant reason that there is a 
lack of emphasis on highway safety at the local level is 
that the problem is relatively small in any given com­
munity. In relation to other problems; such as crime, 
taxes, and the environment, highway safety crumot com­
mand the requisite outlay of funds to sustain an intensive 
local program. 

Model State and Local Management 
Solutions 

The management responses to environmental questions 
in the six states surveyed by the study team provided the 
basis for model management solutions and recommenda­
tions. 

State Level 

At the state level, the principal program management 
recommendations for strengthening state highway safety 
programs focus on the GHSR and the SHSA. 

The SHSA should be established as a leadership ele­
ment in the state government. Leadership encompasses 
developing strategy for 

1. Attaining favorable political visibility for the high­
way safety program and the unit itself, 

2. Promoting legislation for highway safety activity 
and standards, 
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3. Influencing line department budgets and programs, 
4. Initiating local- level highway sa!ety efforts, and 
5. Fostering increased and better coordinated pri­

vate activity in highway safety. 

The governor and legislature should ensure that the 
SHSA establishes a state-level planning process and is 
responsible for its coordination and that state line de­
partments coordinate their programs and budget requests 
with the SHSA. 

The state highway safety agency should 

1. Interrelate SHSA activities with the state line de-

Figure 1. Model organization for usual 
state structure. Governor 

partments and localities and with the private sector; 
2. Foster sound project development in the line de­

partments, based on accident reduction objectives; 
3. Develop a program plruming process th1·ough in­

terdepartmental and intergovemmental task forces and 
foster line departments' multiyear planning; 

4. Promote an increased concentration on evaluations; 
5. Foster the development of planning capabilities at 

the local level; 
6. Use its own and state line department field staffs 

for assisting localities; and 
7. Prepare an annual legislative agenda that incorpo­

rates line department, SHSA, and governors' require-
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ments, and review budgetary requests of line depart­
ments in cooperation with the budget office. 

The state highway safety agency should be headed by 
the GHSR, who is appointed for a term concurrent with 
the governor's. His or her principal deputy should be a 
coordinator who is a career civil service professional 
and who gives technical direction to the SHSA staff. 

The SHSA should be placed organizationally in the 
office of the secretary of a major line department. The 
SHSA should act under the aegis of two coordinating com­
mittees-the Governor's Highway Safety Policy Advisory 
Committee, to deal with the private sector and with high 
government officials, and the state line department or 
local government operations coordinating committee. 
The state highway safety unit should conduct regional or 
county activities with resident staff in the regions. 
Figures 1 and 2 depict model organizational arrange­
ments. 

Local Government 

Two principal models are suggested to deal with the di­
versity in local highway safety program activity-the 
local government highway safety unit model, which of­
fers recommendations on how an established unit can 
strengthen its management practices, and the state sur-

Figure 5. State surrogate model for local highway 
safety programs. 

State Line 
Departments 

Line Department 
Field Staffs 

State Highway 
Safety Agency 

Regional District 
Field Staff 

I Local Goverrunents 
:-------- and Private flgenc1e..s 

I 

l--------~l __ r_a_sk_F-or_c_•_s_~ 

rogate model, which is directed at localities that do not 
have a highway safety unit. 

The local highway safety unit may be either a private 
agency or a unit of government; it should have a full-
time highway safety coordinator. The efforts of this unit 
should concentrate on initiating projects with local line 
departments, courts, and special districts that have the 
potential to continue their operations after the pilot pe­
riod; fostering interdepartmental task forces for planning 
purposes; and coordinating activities with the SHSA. 
Models for the organizational structure of these activities 
are shown in Figures 3 and 4. 

The state surrogate model requires that the field staff 
of the state highway safety unit serve as de facto local 
highway safety coordinators. In this capacity, the field 
staff would provide such services as 

1. Organizing local highway safety projects by work­
ing with local officials, line departments, courts, and 
special districts on an areawide basis; 

2. Promoting the establishment of local highway 
safety units and a local highway safety planning process, 
using community organization techniques; 

3. Promoting the formation of groups from the pri­
vate sector and their involvement in local projects; and 

4. Identifying state resources and promoting their 
application to assist localities. 

Highway safety agency field staff should have offices in 
the regional districts they serve. Figure 5 presents the 
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state surrogate model structure. 

PRIVATE ACTIVITY IN HIGHWAY 
SAFETY 

Involvement of the private sector occurs at the national, 
state, and local levels. It takes the forms of staffed 
private agencies performing functions related to high­
way safety, volunteer associations and civic groups that 
concentrate on specific issues or projects, highly sophis­
ticated university training and research centers, and 
private industry. Activity in the private sector has 
changed in the nature of its organizational makeup, but 
it does not appear to have diminished in intensity in re­
cent years. 

At the national level, the major organizations related 
to highway safety are active in public information and 
the promotion of highway safety legislation, and are in­
creasing their field staffs for technical assistance. In 
addit'ion, there are continuing attempts among the major 
groups in the private sector to join in cooperative efforts. 

Competing demands for private funds have diminished 
the access of older, more established highway safety 
organizations to the traditional funders of highway safety 
activities in the private sector. There have been at­
tempts to organize statewide highway safety organiza­
tions for the purposes of communication and coordination, 
but these attempts have not proved very fruitful. Volun­
tary organizations and university institutes are emerging 
as forceful groups and therefore represent a potentially 
significant element in the promotion of highway safety. 
There is generally little coordination between private­
sector activities and state government activities. 

Most private-sector activity at the community level 
centers on the actual conduct of highway safety projects, 
such as school pedestrian safety. Local highway safety 
commissions are a major source of input from private 
citizens; several states have established such commis­
sions. 

The private sector should attempt to establish a con­
structive interface with the SHSA and local highway 
safety officials. At the statewide level, private groups 
could coordinate with and assist the SHSA by, for ex­
ample, establishing a statewide private-sector coordi­
nating organization (possibly as an outgrowth of the state 
organization), and considering the formation of a private 
corporation to provide direct services to localities. The 
:SH:SA shouid promote these private initiatives and pro­
vide staff support for them at least through their prelim­
inary states of development. 

ROLE OF THE FEDERAL GOVERNMENT 
IN DEVELOPING THE MODEL SOLUTIONS 

The role of the federal government was not directly ex­
amined in this study. The recommendations that follow 
are oriented toward federal activities and sponsorship 
of model solutions. 

The federal government, through the National High­
way Traffic Safety Administration (NHTSA) and the 
Federal Highway Administration, could contribute to the 
management of state highway safety programs princi­
pally by 

1. Revising the Comprehensive Highway Safety Plan 
and Annual Work Program requirements so that they are 
consistent with the GHSR's state planning and manage­
ment role as identified in the model solutions; 

2. Requiring that comprehensive state plans encom­
pass all state highway safety activities and not just the 
uniform standards; 

3. Requiring discretionary funding from Congress 

to promote innovations at the state level; 
4. Promoting the development of and incentives for 

the application of evaluation methodologies and measures 
of effectiveness that are within the capacities of state 
agencies; and 

5. Requesting a place on the agenda of the National 
Governors' Conference and the National Conference of 
Mayors and making annual reports to these groups to 
raise the chief executives' awareness of highway safety. 

To focus attention on the role of the private sector in 
assisting state and local governments, NHTSA should 
reactivate the coordinating committee that is composed 
of the major private-sector interests involved with high­
way safety. This committee would have as its primary 
purpose the periodic identification of joint areas of in­
terest between the private sector and the U.S. Department 
of Transportation. 
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Educational Requirements 
for Administering 
Highway Safety Programs 

Robert L. Marshall, Richard Tossell, Robert L. Baldwin, J, Harold Higgins, 
and Gerald C. Hunton, Central Missouri State University 

This paper reviews the historical background of programs for training 
personnel in the administration of highway safety programs. It notes 
that federal legislation causes graduates of safety programs to move from 
one area to another among highway safety, occupational safety, trans­
portation, law enforcement, and so on. There are problems in filling these 
positions, especially with the current minimal funding for personnel de­
velopment. An example of one state's approach to administering pro­
grams to develop personnel for highway safety programming is presented 
to show the administrative principles used as well as the extensive plan­
ning necessary to pursue and maintain a personnel development program 
to cover identified educational and training needs. 

The purpose of this paper is to discuss educational and 
training requirements for highway safety program ad­
ministration. We believe that the ability to administer 
either single facets or entire program elements depends 
on the quality of the professional preparation of the per­
sonnel available for assignment to any particular pro­
gram activity or responsibility. With some modifica­
tions, we will use the definitions developed by the Na­
tional Safety Council (1) for specific terms that appear 
in this paper. -

The term "highway safety personnel" denotes all per­
sons working full time or part time in an administrative, 
supervisory, research, professional, specialist, or 
technical capacity in employment that requires specific 
knowledge of the principles and practices necessary to 
implement the highway safety standards established by 
the National Highway Traffic Safety Administration 
(NHTSA). 

Administrators, managers, and supervisors are those 
who are responsible for managing, directing, and co­
ordinating either specific activities of a major function 
or a total program that encompasses many functions. 
Included in this category are persons who may be termed 
generalists who have responsibilities that encompass the 
broad range of highway safety activities. In evaluating 
programs and counseling on improvement of activities, 
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these people need a broad perspective and understanding 
of the many functional areas that make up a total highway 
safety program at the local, state, or federal level. 

Professional personnel includes those persons en­
gaged in jobs that require at least a college degree, such 
as traffic engineers, driver education teachers, or auto­
motive engineers. 

Specialists or technical personnel are those persons, 
such as motor vehicle inspectors, law enforcement of­
ficers, accident investigators, emergency medical spe­
cialists, and traffic-court personnel, who require some 
specialized training but not as much as that required by 
professional personnel. 

HISTORICAL BACKGROUND 

Little concern has been expressed about education and 
training programs for highway safety personnel from the 
initial development of motor vehicles until 10 years ago. 
This is not to say that there have not been outstanding 
educational programs for traffic engineers, traffic law 
enforcement personnel, driver education teachers, or 
the other 130 different job types or 36 composite occu­
pations in highway safety described in a 1968 study (2) 
nor that a number of organizations or agencies have not 
devoted staff time and financial resources to the develop­
ment of education and training programs. However, there 
has not been a national commitment on the part of both 
the federal government and the private sector for quality 
education and training programs for highway safety per­
sonnel. Even today that coordinated commitment is 
missing. 

The 1924 National Conference on Highway Safety barely 
touched on education and training needs. In 1937 the Au­
tomotive Safety Foundation was established by the auto­
mobile industry and related groups. One of the basic 
charges to the foundation was education and training. 
Their record over the years speaks for itself through 
scholarship grants, research grants, publications, and 
many other types of support for education and training 
programs for highway safety personnel. 

In 1938 the Traffic Education and Training Committee 
was established. Today this committee is part of the 
Traffic Conference of the National Safety Council. From 
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the beginning this committee has recommended support 
for quality education and training programs for highway 
safety personnel (1). Representatives from approxi­
mately 40 organizations serve as members of this com­
mittee, which has been responding for nearly 40 years 
to its initial charge of recommending needed education 
and training programs to improve highway safety. It 
has neither the financial resources nor the official re­
sponsibility to implement and carry out its recommen­
dations. 

A number of organizations or programs have helped 
to educate and train highway safety personnel. The most 
notable have been: 

1937-Traffic Institute, Northwestern University, 
which primarily trains law enforcement personnel and 
traffic engineers. 

19 37-Yale Bureau of Traffic Engineering, which pre­
pared traffic engineers; since 1968 it has been located 
at Pennsylvania State University. 

1937-Center for Safety Education, New York Uni­
versity, which offers graduate programs in safety. 

1945-National Commission on Safety Education, Na­
tional Education Association, which was active in nu­
merous areas of school safety education until its ter­
mination in 1971, when the Automotive Safety Foundation 
withdrew its funds. One organization staffed by the 
commission, the American Driver and Traffic Safety 
Education Association, carries on many of the commis­
sion's traffic safety activities and 1·emains as a depart­
ment of the National Education Association (NEA). 

The Highway Safety Act of 1966 established an Office 
of Safety Manpower Development in the National Highway 
Safety Bureau, now the NHTSA. Since it has limited re­
sources and personnel, this office has not exerted lead­
ership for the education and training programs that are 
urgently needed in the United States today. 

FEDERAL LEGISLATION 

During the past 10 years more than 70 laws have been 
passed by the U.S. Congress that relate to safety and 
that have implications for qualified available personnel, 
including the Highway Safety Act of 1966, the Law En­
forcement Assistance Act of 1968, and the Occupational 
Safety and Health Act of 1970. If fully implemented at 
the regional, state, and local levels, these laws would 
create a personnel need in the vicinity of 4 000 000 
people. 

When the personnel needs of approximately 67 other 
laws are added to this, it is obvious that, if the enacted 
legislation were fully implemented, highway safety per­
sonnel could be trained for highway safety but be em­
ployed by other agencies concerned with a much wider 
variety of safety activity. A well-qualified police of­
ficer with a background in traffic safety, given additional 
training, could move into the area of occupational safety 
and health as a director of industrial safety for an in­
dustry in which traffic safety is just one of his responsi­
bilities, or into the law enforcement area in a state or 
federal government agency as a staff person responsi­
ble for law enforcement assistance programs. Although 
the financial support provided by legislation is greatly 
needed, the legislation creates a demand for personnel 
in each area of safety that may actually drain off well­
qualified highway safety personnel to other positions. 

PRESENT NEEDS 

In addition to the personnel needs previously listed, 
young people in elementary and secondary schools today 

have little opportunity to learn about the career oppor­
tunities currently available in the highway safety field. 
One of the problems is that many of the position titles in 
the 36 composite occupations, which include mo1·e than 
130 individual job descriptions (3), are not readily avail­
able to elementary and secondary school teachers or 
guidance counselors. 

The Occupational Outlook Handbook (4), pubUshed by 
the U.S. Department of Labor's Bureau of Labo1· Statistics 
every other year, contains job descriptions and employ­
ment outlook information for white-collar, blue-collar, 
and service occupations. The publication is designed as 
a basic reference source for vocational counselors and 
personnel planners, as well as for people seeking career 
information. Of the more than 800 occupations listed, 
only a few could possibly be classified as related to 
highway safety: police officers, state police officers, 
intercity bus drivers, local transit bus drivers, local 
truck drivers, long-distance truck drivers, parking at­
tendants, taxi drivers, automobile mechanics, motor­
cycle mechanics, and truck and bus mechanics. 

Highway safety positions are not specifically listed in 
the Occupational Outlook Handbook, nor are transporta­
tion safety positions listed. Guidance counselors and 
teachers are at a disadvantage in recommending highway 
safety positions as career opportunities to their students. 
With the lack of career guidance information in this field, 
a steady flow of new personnel to fill developing jobs or 
as replacements for retiring personnel is not forthcoming. 
However, some driver education textbooks are beginning 
to include units on career opportunities in highway safety 
and transportation safety (5). 

Much more research also needs to be done by the in­
dividual states to determine specific highway safety per­
sonnel needs. Education and training requirements can 
then be planned to meet these existing needs. The Booz, 
Allen, and Hamilton study (2) laid a groundwork at the 
state level. The National Association of Counties con­
ducted a second study of highway safety personnel needs 
in 1970-71. The survey identified highway safety per­
sonnel required at the local, city, and county levels. 

What the separate states need to do now is to identify 
personnel needs at specific locations and to develop plans 
for educational and training programs to meet these needs. 
Missouri's activity in developing education and training 
programs to prepare qualified highway safety personnel 
is not a singular approach. It incorporates many of the 
facets of earlier traffic safety efforts and recommenda­
tions promulgated by agencies and organizations previ­
ously cited in this paper. 

MISSOURI'S SAFETY CENTER 

In 1965 and 1966 leaders in Missouri realized that one 
college or university in the state should specialize in 
safety. In 1966 the Missouri Commission on Higher Ed­
ucation, in collaboration with the Governor's Traffic 
Safety Coordinating Committee, requested that Central 
Missouri State University (CMSU) develop the Missouri 
Safety Center. On July 1, 1967, the Missouri Safety Center 
became operational. The center had four specific 
charges: instruction at the undergraduate and graduate 
levels, research, publications, and special services. 

As CMSU began to assemble staff for the Missouri 
Safety Center, operational guidelines were develoved. 
The guidelines, adapted from an NEA publication (6), 
have been adjusted periodically to stay abreast of ex­
panding activities. On September 1, 1971, because of 
the rapid growth in the number of students, courses, and 
programs, the School of Public Services was established. 
It included the Departments of Criminal Justice Admin­
istration, Safety, and Industrial Safety and Hygiene, and 



the Missouri Safety Center. Units of the center include: 
the National Center for the Administration of Criminal 
Justice, Publications, Special Services, Project Man­
agement, and the National Public Services Research In­
stitute. 

The Missouri Safety Center is an organization formed 
by ClVISU and dedicated to highway accident prevention 
and other safety fields. It draws the institution's re­
sources together in a common effort, providing a liaison 
unit that serves college personnel, state and local of­
ficials, business, industry, professional interests, and 
the public at large. It uses a staff of specialists and the 
services of personnel from many academic departments 
to provide organized leadership and a unified program 
in accident prevention. 

The following guidelines provide direction for the 
center. 

1. The center is an instrument of all the departments 
and schools of the university. 

2. The center uses the university's total resources 
on an interdisciplinary basis. 

3. The center uses a staff of specialists and the 
services of professional personnel from various aca­
demic. departments and administrative offices to provide 
academic programs, conferences, short courses, re­
search activities, publications, and public information 
programs for the entire state of Missouri. 

4. The center does not duplicate efforts conducted 
elsewhere in the university. 

5. Those associated with the center program are 
employed and recognized on the same basis as their 
counterparts elsewhere in the university. Dual or joint 
appointments of academic and research staff for the 
center enable each staff member to preserve his identity 
with his particular discipline and at the same time to 
contribute from his discipline to the projects and activi­
ties of the center. 

6. The dimensions of the center's program will de­
velop in the directions and to the extent that the univer­
sity believes will help it to fulfill its role as the safety 
center for the state of Missouri and as a national safety 
center. Areas of interest include school safety, traffic 
safety, Traffic Management Institute programs, law en­
forcement, industrial safety, sanitary science, indus­
trial hygiene, traffic engineering, fire science, aviation 
safety, transportation, public administration, agricul­
tural safety, and other safety areas to meet the needs of 
the state. 

7. The university provides the basic financial sup­
port for establishing and operating the center, with sup­
plemental support from legislative appropriations, foun­
dation and government grants, and other sources. A 
specific budget is allocated from general university funds 
for the center to conduct its programs and activities. 

8. Responsibility for policy decisions on the center's 
organization, procedures, programs, and budget is 
vested in the university president. 

9. Administration of the center's program is the 
responsibility of its director (under the supervision of 
the vice president for academic affairs) whose ran!< and 
function are such as to provide managerial authority. 
The director of the center is in charge of its day-to-day 
operations, the activities of the staff, and management 
of its program. He or she remains in close communi­
cation with the vice president for academic affairs on 
matters involving changes and extension of the center's 
programs and particularly on those that may involve 
university policy. 

As of June 1, 1975, the School of Public Services 
was authorized to offer undergraduate degrees in crim-
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inal justice administration, corrections, driver and safety 
education, fire science, industrial safety, industrial 
security, safety, and sanitary science, as well as grad­
uate degrees in administration, agricultural safety, avi­
ation safety, corrections, criminal justice administration, 
industrial hygiene, industrial safety, industrial security, 
safety, safety education, and transportation safety. 
Graduates of the School of Public Services are highly 
sought after and are accepting positions throughout the 
United States and in other countries. 

In the fall of 1974, the Office of Manpower Planning, 
Department of Social Services, and the Division of High­
way Safety, Department of Public Safety, engaged the 
Missouri Safety Center to conduct a survey of personnel 
needs for highway safety specialists within Missouri. 

The survey included highway safety personnel posi­
tions at the state, county, and city levels of government, 
as well as positions in the private sector. The data were 
collected through use of a survey questionnaire that was 
developed and field tested before being administered in 
person by the research staff in all major cities and a 
cross section of smaller towns and villages throughout 
the state. 

The survey questionnaire contained items believed to 
be vital in determining present and future needs for high­
way safety specialist personnel, including job title, job 
description, entry requirements, recruitment resources 
and selection procedures, education and training pro­
vided immediately after employment, resources for such 
training, education requirements for maintenance of 
competency, usual career pattern, location of the job 
title in the organizational structure, salary range and 
other financial benefits, age and tenure of persons cur­
rently employed, and the number of persons filling or 
needed to fill the position under the job title at present 
and for each of the next five years. General information 
on educational and training problems related to each job 
title was also requested. 

The information obtained through this survey of high­
way safety personnel needs will be vital to the state of 
Missouri in achieving the goal of having available ade­
quate numbers of qualified personnel to plan, develop, 
implement, coordinate, and evaluate traffic safety pro­
grams in each area of highway safety standards. 

After 8 years of operation, the Missouri Safety Center 
has trained more than 42 000 persons in short courses, 
seminars, and workshops, including law enforcement 
workshops for local law enforcement officers, safety ed­
ucation officers' seminar for local law enforcement and 
fire officers, Traffic Management Institute, school trans­
portation workshops for supervisors of pupil transporta­
tion, motorcycle workshops for college professors and 
driver education teachers, traffic engineering seminars, 
and so on. 

LONG-RANGE NEEDS 

There are a number of long-range needs that should be 
considered by all agencies, colleges and universities, 
professional associations, and individuals concerned 
with the education and training of highway safety per­
sonnel. These needs are not necessarily ranked ac­
cording to priority but are submitted for consideration 
as we see them. 

1. A state highway safety education and training 
committee should be established within an existing high­
way safety program advisory committee; it would work 
in cooperation with the governor's representative for 
highway safety and his staff person responsible for per­
sonnel development programs. The committee would 
assist in determining education and training needs of the 
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state, interesting education and training agencies and 
institutions in conducting programs, and interesting 
agencies involved in highway safety at both state and 
local levels in having their personnel attend training 
courses, conferences, and seminars. 

2. The state's personnel and training needs, ex­
isting programs, and available resources for training 
and education activities at both the state and local levels 
should be analyzed periodically, and the additional pro­
grams and resources required should be determined. 
This assessment should include the existing personnel 
performing highway safety activities; the additional per­
sonnel needed; the length and scope of all existing train­
ing programs; the numbers of technicians, specialists, 
and professionals enrolled in training programs per 
year, as well as the number of students in preparatory 
programs for highway safety careers; the capacity of 
training and education facilities of educational institu­
tions, governmental agencies, and private agencies; and 
the numbers of instructors by subject and their quali­
fications. 

3. The federal government needs to plan an equal­
partner role with state and local governments and agen­
cies in the private sector in a meaningful effort to deal 
with deficiencies in the development of highway safety 
personnel. 

4. NHTSA' s highway safety personnel should recog­
nize the training capabilities available in establishing ed­
ucational institutions. Failure to recognize available 
programs will be detrimental to these qualified institu­
tions, those who need to be trained, and NHTSA's budget 
for personnel development. 
· 5. The private sector needs to reinstate its exten-
sive funding and programming of highway safety person­
nel development. 

6. Educational institutions should provide the fol­
lowing types of pr ogr ams when they a1· e qualified to do 
so: (a) education for docto1·a l and pos tdoctoral r esearch· 
(b) doctor al programs for professionals, i.e., driver ed­
ucation tea chers and supervisors, engineer s, university 
hig hway s afety program directors; (c) gr aduate ancl un­
dergraduate degree programs for career highway safety 
l?ers onnel, both at the pre entry and in-se1·vice stages; 
(d) junio1• college progr an,s for s ubprofess ional a nd 
technical levels, preentry education of career highway 
s afety personnel, and i n-service career advance ment of 
s pecialists a nd technicians; (e) training programs rang­
ing from conferences to longer courses for highway 
sa.t'ety specialists, technicians, supervisors , admin­
istrators, and instru ctors ; and (f) assistance to gove rn­
ment agencies that conduct entry-level, in-service, and 
advanced training programs. 

7. Scholarships and other tYPes of financial assis­
tance for students should be greatly increased by the 
colleges and universities, with support from the private 
sector and government agencies. 

8. Well-designed and informative career guidance 
materials need to be developed to explain career oppor­
tunities in highway safety programs; they should be made 
available to elementary and secondary school teachers 
and guidance counselors. 

9. Recruitment of the best qualified young people 
into the highway safety field should be a goal of all per­
sonnel concerned with highway safety. 

10. Federal, state, and local highway safety offices 
and the private-sector groups involved in highway safety 
should provide financial support and provide internships 
for college and university students for a specified period 
of time (7). 

11. The numerous recommendations of the National 
Safety Council (1) should be carefully reviewed and im-
plemented. -

SUMMARY 

For more than 70 years, educational and training pro­
grams for highway safety personnel have been growing 
in an uncoordinated way. Around 1937 the private sector 
supported a handful of education and training programs 
in several leading colleges and universities. During that 
period government agencies provided little or no direction 
or financial support for education and training programs 
for highway safety personnel. Since 1966 financial sup­
port and staffing by the federal government for such pro­
grams have been inadequate, while the private sector 
withdrew financial support almost entirely. 

Both the federal government and the private sector 
have recognized the need to expand their concern from 
highway safety alone to safety in all modes of transpor­
tation. With the development of departments of trans­
portation in various states and cities, and with the new 
thrust of the Transportation Research Board to all areas 
of transportation, attention should be directed to the ed­
ucational and training needs of all personnel involved in 
transportation. 
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State of the Art of 
Environmental Impact 
Statements in 
Transportation 

James Johanning and Antti Talvitie, School of Civil Engineering and Environ­
mental Science, University of Oklahoma 

The purpose of this study is to show how environmental issues are cur­
rently dealt with in environmental impact statements for transportation 
facilities and ho.w the incorporation of environmental concerns into the 
transportation planning process is accomplished. The treatment of en­
vironmental issues in 40 statements is reviewed and summarized in this 
paper. Serious deficiencies are pointed out regarding the types of alterna­
tives presented and the means by which the primary impacts of those al­
ternatives are predicted. Most statements were too narrow In scope to 
show the tot.ii impact of a given project, especially if it was part of a 
proposed network. Tho consideration end evaluation of secondary (in­
direct) impacts need to bo improved. Incorporation of citizens' opinion 
and environmental considerations early in the planning process would 
help to avoid irreconcilable differences at later stages. Any procedures 
that lessen adversary relationships among planners, environmentalists, 
designers, and citizens are encouraged. 

In recent years conservationjsts, ecologists, and con­
cerned citizens have a1·oused public interest in the 
worsening condition of the human environment. The 
National Environmental Policy Act of 1969 (NEPA) is a 
direct outgrowth of the significance Congress has at­
tached to the environmental impacts of government ac­
tions and policies. 

In order to determine how well transportation impact 
statements conform to NEPA requirements, 40 impact 
statements were read and analyzed. This study indicates 
how completely and with what technical competence the 
vaTious reports conform to the purpose of NEPA . In 
many instances alternative means of attafoing greater 
uniformity are suggested and improved technical meth­
ods are described. 

UNIFORMITY AND COMPLETENESS 
WITH RESPECT TO NEPA 

The guidelines of the Council on Environmental Quality 
(CEQ) (1) and various agency memoranda have augmented 
the topics that are to be discussed in an impact state­
ment. Instead of the original five points addressed by 

Publication of this paper sponsored by Committee on Transportation 
Environmental Review Process. 

NEPA, eight general items are now required: 

1. A description of the proposed project, 
2. The relationship of the action to land use plans, 
3. The probable impact of the proposed action on the 

environment, 
4. Alternatives to the proposed action, 
5. Probable adverse environmental effects that can­

not be avoided if the project is implemented, 
6. Local and short-term uses of the environment 

versus maintenance and enhancement of long-term pro­
ductivity, 

7. Irreversible and irretrievable commitments of 
resources if the proposed action is implemented, and 

8. Comments by other agencies and the public. 

The second item, land use plans, was added with the 
1973 guide lines, which became effective January 28, 
1974. The statements r e viewed were written before the 
effective date, so the relationship of the action to land 
use plans will have been included in other portions of the 
statements, if at all. 

Description of the Proposed Project 

The descriptive section of the impact statements re­
viewed was more nearly in compliance with NEPA than 
the other sections. No special expertise is required to 
wl'ite tl1is portion of a statement since the descriptive 
material is usually available to t he writer and does not 
have to be inte1·preted. Maps, photographs, and techni­
cal data (such as right-of-way and constrnction specifi­
cations) were normally contained in this section. 

Surprisir1gly, none of the possible benefits or other 
impacts were mentioned here. This section should con­
tain brief introductory remarks about the significan.t 
benefits that the project should bring and about the most 
significant environmental issues involved. 

Relationship or the Action to Land Use 
Plans 

This section was not required in statements issued be­
fore 1974; however, the impact on land use plans should 
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have been dealt with somewhere in the statement. 
More than half of the statements reviewed did discuss 

land use impacts. The extent to which a change in land 
use was discussed depended on the land's present use. 
The use of parkland for right-of-way generated the 
.greatest amount of rationalization. Section 138, title 
23, of the United States Codes (commo11ly known as sec­
tion 40 probibits the use of publicly owned property 
such as parkland, wildlife refuges, or recreational 
areas for transportation right-of-way unless two condi­
tions are met: (a) there is no feasible and prudent al­
ternative to the use of such land and (b) all possible care 
is taken to minimize harm to such land if it is used in 
this manner. 

The main effect of this restriction on the statements 
reviewed was that parkland was avoided if possible. 
When it could not be avoided, comments on the first re­
quirement, that of finding no feasible or prudent alterna­
tives, appeared to be deficient; for example, the costs 
involved in re locating the proposed right-of-way were 
skim med over in som e of the reports (2). Also, if 
statements on the section 4f requirements we1·e written 
in conjunction with the impact statements, this could 
cause a conflict in interest. An agency that would favor 
a given alternative in the impact statement would surely 
favor the same alternative in the section 4f statement. 

Many statements also argued that transportation fa­
cilities would be an economic asset to a community be­
cause of the land use changes that would occur near the 
facility. The change in land use could obviously result 
in an alteration of the local environment, especially if 
the change were a big one, e.g., from agricultural to 
commercial. Therefore, one would expect to see a dis­
cussion of expected land use impacts in transportation 
impact statements. 

Probable Impact of Proposed Project 
on the Environment 

Direct and indirect positive and negative impacts result­
ing from the implementation of a project should be dis­
cussed fully but without needless detail in the impact 
statements. In addition, the range of impacts should be 
complete and issues should not be hidden in inacces­
sible pages of material but made obvious, since the pur­
pose of a statement is to in[orm the immediate decision 
makers, the Congress, and the public of all the ramifi­
cations of a project, both good and bad. If the imrrn~t; 
are categorized in the statement, i.e., presented in out­
line form, the reader can quickly determine the com­
pleteness of the set of impacts; however, this was not 
often done. It was also observed that the omission of a 
discussion of ·impacts was a more serious deficiency 
than an abridged discussion. 

Direct impacts are often the easiest to measm.•e, pre­
dict, ancl comprehend, while the measurement ancl pre­
diction of indirect impacts are often quite w1certain. For 
this reason the direct impacts should be presented 
clearly at an early stage and the effect of indirect im­
pacts on project selection and design should be evaluated 
during the planning process, which should be sensitive 
to the values held by the citizenry with regard to the in­
direct impacts. 

Pollution Impacts 

Normally, the most obvious environmental concerns as­
sociated with a transportation project are the various 
forms of pollution. One would expect most impact state­
ments to address themselves to this problem in some 
manner, and the results of this review substantiated that 
hypothesis. In general, the direct impacts of pollution 

were discussed to the exclusion of secondary impacts. 
For example, carbon dioxide, hydrocarbons, nitric 
oxides, sulfur dioxide, and particulates were mentioned 
as principal atmospheric contaminants in terms of emis­
sion loads but their ultimate environmental consequences 
were not indicated. The most frequently mentioned water 
pollution problem was erosion. Many statements ap­
proached problems of erosion by placing construction 
constraints on the contractor. Explanations of what these 
impacts entailed (e.g., gully erosion, stream siltation) 
in spite of preventive measures were sidestepped. 

Standards were used to assess the secondary impacts 
of noise in many statements. For the most part, highway­
oriented statements appeared to follow guidelines set out 
by FHWA in Policy and Procedure Memorandum 90-2. 
It is questionable whether arbitrary nationwide standards 
are helpful in evaluating the secondary impacts of noise; 
the importance of these secondary impacts depends on 
what the alternatives are. A more reasonable approach 
would be to raise the noise issues in public sessions and 
the mass media and to deal with them frankly. 

Ecological Impacts 

The ecological impact of a p1•oject is of pl·imary impo1·­
tance in an environmental impact statem ent. Presei-va­
tion of the existing interactions between organisms and 
their environment is a national goal because these inter­
actions form part of the human environment. Projects 
involving rural areas, wildernesses, and parklands re­
quire the greatest amount of care because the ecological 
status of such regions is most susceptible to change as 
a result of construction of transportation facilities. This 
does not imply that the balance or equilibrium will be 
upset in all cases but that present conditions will be 
changed. 

Half of the statements we examined admitted that im­
plementation of the project would result in some type of 
ecological impact. Some more detailed statements, 
especially if section 4f lands were involved, identified 
and discussed impacts linked to endangered species, 
nestJ ng and breeding areas, migratory paths, existing 
flora and fauna, and other ecological data. Even tbose 
few environmental impact statements that recognized 
specific ecological problems seemed to fail to use such 
information in planning early enough to affect the devel­
opment of alternatives (3, 4, 5). Generally, however, 
th~ effe~ts an lac2.l eccs~"sfernS -..vcrc diGcu.:;ocd 1."ather 
than the aformentioned specific impacts, probably be­
cause such discussions do not require results from field 
surveys for prediction but can often rely on rationaliza­
tions by the authors. This is not meant to imply that 
logic has no place in the analysis but that it should be 
accompanied by evidence. 

Monetary Impacts 

Both policymakers and the public should have some idea 
of the monetary impact of a proposed project. These 
impacts should be analyzed along with other types of im­
pacts in a systematic manner. Unless one alternative 
is decidedly better in all areas, trade-offs will have to 
be made so that the most desirable choice can be carried 
out. Such topics as capital relocation, displacement 
costs, and changes in taxes, property values, ru1d em­
ployment were handled with varyl11g amounts of expe.1.tise. 
One statement went through an itemized list of ways that 
the displaced would be recognized and helped by the 
agency (6). However, only five households and five busi­
nesses were displaced by the project, leaving the reader 
skeptical of whether standard bureaucratic procedures 
were being followed at a substantial cost instead of using a 



responsive planning process to accomplish the same ends. 
Future impact statements need to present monetary im­

pacts in a well-organized manner. Better cost-accounting 
procedures must be followed so that cost estimates are 
credible. Monetary estimates of benefits of the proposed 
project and its alternatives should be presented along with 
costs. The inclusion of cost-benefit analysis is not a re­
quirement of NEPA and was not observed in any of the 
statements surveyed. However, a good cost-benefit anal­
ysis of project alternatives, using the given monetary 
data, would expose to public view a comparison of the re­
sultant net monetary benefits of these alternatives. In any 
event, some type of monetary analysis should be incor­
porated in all impact statements. 

Social Impacts 

Social interactions form part of the human environment. 
Any change in social equilibrium that may result from 
implementation of transportation projects should be 
covered in impact statements. More than half of the 
statements did look at some types of social effects, but 
most were far from comprehensive. The types of social 
impacts most commonly addressed were neighborhood 
cohesion and identity, school access, access to recrea­
tional facilities, community services, and zoning. 

An acceptable method of evaluating an explicit social 
impact usually involved acknowledging the existence of the 
impact and stating how that impact would be ameliorated. 
For example, it was not unusual for statement writers to 
admit that a given highway project would act as a bar­
rier to school access. A common, albeit expensive, solu­
tion was to propose the construction of a walkway. 

The assessment of social impacts of a highly nebulous 
nature, such as neighborhood cohesion or future zoning 
changes, was quite often overlooked. Impacts on future 
zoning were thought to be associated with expected 
growth in only two statements (7, 8). Since physical and 
economic growth, generally advocated as being a con­
sequence of proposed projects, will inevitably be accom­
plished by zoning changes and zoning will to some extent 
influence resultant land use, one would expect more dis­
cussion of zoning impacts than was observed. 

Operation Impacts 

Operation impacts are those directly related to the op­
eration of a transportation facility. These include safety 
and intermodal and intramodal compatibility. 

A common assumption was that a good measure of the 
safety benefits associated with a proposed project would 
be evident in a before-and-after comparison of accident 
rates. None of the reports considered the increased 
volume generated by the improved facility itself. Taking 
into account the expected accident rates for this new 
traffic would permit a more realistic estimation of the 
number of accidents expected. Also, a comparison of 
accident figures if other feasible modes were present 
should be made. None of the highway statements con­
sidered the safety of alternative modes. Only seven 
statements mentioned any relationship between proposed 
projects and other modes of travel in their respective 
local areas. 

A transportation facility forms part of a cooperative 
network that can include several modes of travel. If 
small sections of a highway or public transit facility are 
considered separately, effects on the network may be 
overlooked. For this reason a relevant portion of a 
facility, one that could stand alone, should be evaluated 
in one step. 

Effects on local roads and streets also need to be in­
dicated, even if the statement concerns a project of the 
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same mode. Temporary disruptions during construction 
and more permanent obstructions due to limited access 
facilities were typical impacts noted in the statements. 
However, none of the statements considered the impacts 
on traffic in local street systems. 

Aesthetic Impacts 

Aesthetic impacts are possibly the most elusive and sub­
jective aspects of an environmental impact statement. 
They refer to the artistic quality or natural beauty of the 
area and to the appearance and architectural quality of 
the facility. For the sake of brevity, the historical and 
archeological sites are also discussed in this section. 

It should be noted that the appearance of the facility 
to the user and to the nonuser is not necessarily the 
same. An elevated section of highway or rail can offer 
panoramic views but may itself form a visual barrier. 
High fills impede horizontal views, while overhead spans 
cast ominous shadows and may be an aesthetic liability. 

Nearly half of the statements looked at natural and 
aesthetic impacts. Detrimental impacts appeared to far 
outweight beneficial changes imposed by the various proj­
ects. Some concern was given to minimizing the result­
ant impact, but in most instances the expected negative 
impact was just described. 

A historical site can form a significant portion of the 
aesthetic appeal of an area. The change in access to a 
site and the displacement of a site were considered pri­
mary causes of any impact. The magnitude of the impact 
was related to the relative significance of a particular 
site. Sites listed in the National Register of Historic 
Places or in state historic registers were accorded the 
most deferential attention. 

Alternatives to the Proposed Action 

All reports mentioned possible alternatives, but some 
were more sincere in their efforts to satisfy the require­
ments of NEPA than others. The omission, unequal 
treatment, and small scope of alternatives were the 
major deficiencies noted. 

Different alignments or routes involving the same type 
of design were often presented as alternatives. One 
shortcoming of this approach is that environmental dif­
ferences between routes tend to be insignificant. A large 
number of alternatives can be presented without looking 
into the true choices available to a community. 

Unequal treatment of alternatives was evident when­
ever one mode was arbitrarily preferred over others. 
Although various modes may be outside the jurisdiction 
of a given agency, feasible alternatives that use such 
modes should be included without prejudice in an impact 
statement. 

Impact statements covering only small segments of 
large projects tended to be shy of reasonable alterna­
tives. In each case a prior commitment to an overall 
project precluded the possibility that any alternative to 
the proposed action would be realistic. The same prob­
lem occurred when the corridor under study was arbi­
trarily narrow. 

Effects That Cannot Be Avoided if the 
Project ls Implemented 

This portion of most statements was presented as a sum­
mary of the negative impacts of the proposed alterna­
tives. Deficiencies in the general part of the statement 
were usually carried through to this section of the state­
ments. Some reports described the impacts of various 
alternatives, but most gave a brief account only of the 
detrimental effects of the recommended alternative. 
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One of the main purposes of an impact statement is 
to ensure that environmental considerations enter into 
the planning process. Presentation of designs and pro­
cedures to be used that will reduce environmentally 
debilitating aspects of a project is not only desirable 
but also obligatory if the statement is to be effective. 

It appeared that this important section was too often 
a set of pat answers, not a set of sensitive and well­
reasoned approaches to avoid adverse environmental 
effects; considering its importance, not enough attention 
was given to this section. 

Maintenance and Enhancement of 
Long-Te1·m Productivity 

According to the CEQ guidelines (1 ), future options that 
have been eliminated and trade-offs between short-term 
and long-term environmental gains or losses should be 
analyzed in this portion of the impact statement. In 
most reports, the analysis was limited to a brief ex­
planation of how the proposed project fit into the future 
plans of the agency. Environmental aspects were often 
overlooked in favor of compliance with some type of 
general plan. Trade-offs were referred to but not de­
tailed (9). 

Most of the reports did not indicate what future op­
tions may have been eliminated. While these economic 
constraints on future options imposed by construction of 
the project rightly belong to the system planning activity, 
a brief discussion of the alternatives considered at that 
level should be included for completeness. 

Irreversible and Irretrievable 
Commitments of Resources 

Brief statements concerning the amount of material, 
land, and labor to be used in planning and construction 
were the usual approaches to this required section of 
impact statements. The CEQ guidelines require a broad 
interpretation of what is meant by a resource. General 
environmental change, in effect, involves the loss or 
commitment of environmental resources, and it would be 
appropriate to discuss that change in this section of an 
impact statement. 

It would also be appropriate to discuss in general 
terms the opportunity costs associated with the use of 
economic resources; that is, what possible enterprises 
will have to be foregone if a giVfm prnjP.r.t jia imple­
mented . In short, this section should not only include 
economic resources (land, labor, and capital) but also 
the environmental resources that could not be recovered 
due to planning, construction, and operation of a trans­
portation facility. 

Comments on the Statements 

The most voluminous portion of many impact statements 
was composed of the comments from sister agencies and 
concerned citizens. Comments from government sources 
far outnumbered those from the private sector. Some 
of these governmental replies were form letters in which 
no opinions about the proposed project were offered. 
There should be no need to reproduce such material 
since it tended to hide the informative comments in the 
sheer volume of replies . 

It was apparent that more work in the area of citizen 
involvement will be needed if the controversy surround­
ing future projects is to be resolved. The lack of al­
ternatives and unjust displacement were two concerns 
most evident in citizens' comments. Agencies will have 
to be willing to approach transportation projects with a 
broader outlook and be more sensitive to the needs of 

those displaced if such complaints are to be answered. 

METHODS USED TO PREDICT 
ENVIRONMENTAL IMPACTS 

The future environmental impact of a transportation proj­
ect is at best uncertain. Different tools of analysis have 
been used to attempt to predict the environmental outcome 
of a given plan; some have been more successful than 
others. Methods ranged from highly technical computer 
applications to more conventional means, such as the 
comparison with standards or the opinions of experts. 

The means by which a given alternative was deter­
mined to be environmentally superior to others under 
consideration varied greatly. The most arbitary and 
probably least environmentally conscious method noted 
was the selection of a given alternative before any en­
vironmental studies were made. If a statement concerned 
only a portion of a project, this type of approach was 
quite likely. Since a partial commitment had already 
been made, the alternative that advocated fulfilling this 
commitment was inevitable. Less arbitrary hut still en­
vironmentally negligent methods involved the selection 
of an alternative on the basis of engineering economics 
alone. Referring to (but not presenting) a benefit-cost 
analysis or least cost analysis independent of environ­
mental considerations rendered the impact statement 
impotent. Assurances that various steps would be taken 
to minimize impacts if a given alternative was imple­
mented did not mean that the chosen alternative in itself 
minimized either economic or environmental impacts. 

Mathematical models to predict the magnitude of im­
pacts were used quite sparingly, with the possible ex­
ception of the travel forecasts. Besides travel forecasts, 
models were evident only in the fields of air and noise 
pollution. 

Gaussian dispersion models were used to predict the 
levels of carbon dioxide that resulted from predicted 
travel near transportation facilities under various atmo­
spheric conditions. The greatest impacts were usually 
predicted when low wind speeds and the presence of a 
temperature inversion impeded dispersion of pollutants. 
Noise-level calculations usually followed models set 
forth by NCHRP (10). For both air and noise, predicted 
levels of pollutionwere compared with standards for 
evaluating the actual impact. 

Travel forecasts were, as a rule, expressed as truths 
fnr 1~A~ nr 1QQ(l _ ~11rpricingly, tho "'1Ai4alo th.cnv,o o hroo 

or their underlying assumptions were never shown, even 
in an appendix. A good surmise is that the travel fore­
casts were obtained by using the standard urban trans­
portation planning system. Given that the profession has 
long .been aware of the pitfalls of the standard travel fore­
casting methods, it comes as no small surprise that the 
credibility of travel forecasts was never questioned or 
that the generally informed public was not afforded the 
opportunity to examine the premises of these forecasts. 

Standards of various sorts were quite popular for 
evaluation of impacts, especially if any pollutants were 
involved. Pollution standards referred to in impact 
statements were usually set on a national basis. Com­
parison with a given standard should take into account the 
present pollution situation surrounding the transportation 
project. If the current ambience is relatively pollution 
free, an increase in the level of pollutants that does not 
exceed national standards may still produce severe en­
vironmental impacts. The existence of standards does 
not relieve agencies from their responsibility of attempt­
ing to assess impacts even though standards will not be 
violated. 

The opinions of prominent individuals were also in­
voked for predicting impacts. Experts such as sociol-



ogists, economists, ecologists, and engineers were 
asked to shed light on difficult problems. Elected offi­
cials, appointed government personnel, clergymen, and 
other people who had standing in the community were 
also used to help assess impacts in areas of their au­
thority. Interested groups also offered thoughts on vari­
ous impacts, but their ideas were usually confined to 
the section on comments. 

The judicial use of reasoning is probably the most 
powerful tool in the hands of the people writing impact 
statements. Logical conclusions have to be made about 
all the data presented in a statement, whether it is 
derived from displays, models, opinions, or other 
sources. Reasoning is subjective but quite potent. En­
vironmental sincerity is mandatory if biased results are 
to be minimized. It is this use of reasoning that can 
make an impact statement a worthwhile aid in the plan­
ning process. The reasoning used in the statements re­
viewed was generally inferior. An improvement in the 
quality of reasoning in future statements would enable 
those statements to more effectively determine a course 
of action to be taken. 

METHODS USED TO PRESENT THE 
IMPACT OF ALTERNATIVES 

No strikingly new or innovative methods of presenting 
impacts of alternatives were observed; most reports 
used fairly standard approaches to the presentation of 
material. 

Various types of visual displays were quite popular. 
Maps (land use maps or aerial photos) indicated the 
location of a project and usually how it fitted in with 
the existing network. Some indicated topographical 
features, e.g., rivers and lakes, so that proximity to 
environmentally sensitive areas could be surmised. 
Land use maps helped to clarify where impacts to 
schools, homes, businesses, and recreational sites 
would occur in developed areas. Impact statements that 
devoted a lot of effort to di verse routes for essentially 
the same alternatives made extensive use of maps for 
comparisons. 

Structural descriptions consisting of cross-sectional 
drawings were included in statements to indicate how 
much right-of-way would be consumed by the proposed 
project. In addition, sketches of intersections and other 
major structures were sometimes included. These 
drawings did add information but, since alternative de­
signs were not included, comparisons could not be made. 
The addition of these alternative designs would be help­
ful, especially if drawings of this type were to be incor­
porated into statements. 

Computer mapping techniques were used extensively 
in the Rhode Island statement (9 ). The authors of the 
statement offered their opinion- about the probable impact 
of each alternative, but the influence of this analysis on 
the proposed course of action was not evident because 
this was a draft statement. 

The general impression one gets after reviewing many 
statements is that they are boring. If these reports are 
meant to be read by the public, it is doubtful that much 
information will be conveyed. Many reports need to be 
more concise and lucid. The major environmental is­
sues have to be made obvious to the reader, not hidden 
in massive documents. By presenting data in a clearly 
understandable form, impact statements can be of useful 
service to both decision makers and the public. 

INCORPORATION OF PUBLIC OPINION 
IN THE DECISION-MAKING PROCESS 

Incorporation of the opinions and viewpoints of planning 
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experts is automatic; however, the incorporation of the 
views of the general public is a difficult task. Without 
evidence to the contrary, the lead agency should not be 
suspicious of the intentions of the public and vice versa. 
The existence of such mistrust between agencies and 
concerned citizens was both subtle and direct. 

Whenever a section of an impact statement concerning 
public interaction was titled Problems and Objections or 
something similar, some type of mistrust was implied. 
It appeared that the public was being treated as a type of 
impediment to the implementation of a project that could 
be effectively neutralized by the mere admission in an 
impact statement that objections were raised at public 
hearings. The viewpoint of the public was heard but was 
not incorporated in the decision-making process. More 
direct evidence of mistrust occurred in attached com­
ments. 

Most comments were answered in some form or an­
other. When public input was restricted to comments 
alone, however, there was really no attempt to use this 
input when decisions were made. The comments were 
external to the statement and therefore formed no portion 
of the chain of logic used to formulate the decisions ex­
plained in the statement. 

Comments were useful in that they tended to indicate 
how valid an impact statement appeared to the public and 
other agencies, but this should not be the only place 
public input is used in a statement. 

CONCLUSIONS 

Major environmental issues should be fully disclosed in 
a comprehensible manner. A complete set of alterna­
tives must be prepared to ensure that all feasible means 
of minimizing environmental harm can be studied. If the 
study is to be useful, these alternatives have to be funda­
mentally different from each other, so that the differ­
ences in impacts can be distinguished. Alternatives sug­
gested by citizens should be considered, especially if 
they are significantly different from those already pro­
posed. The basic differences between alternatives 
should be clearly pointed out. In this way decision mak­
ers and citizens can more easily identify the trade-offs 
associated with any given alternative. 

Impact predictions need to be realistic and credible. 
A total disclosure of the method used to predict an im­
pact and the errors associated with that prediction needs 
to be presented as a part of the statement or as an ap­
pendix. Impacts that are believed to be of major con­
sequence by any interested parties should be analyzed 
without prejudice. This would be, in effect, a response 
to input from citizens or peer agencies and thus would 
help encourage such input. 

Citizens' views, especially on environmental matters, 
need to be incorporated early in the planning process so 
that they can effectively change the outcome of a project. 
The term citizens does not imply the elite of the com­
munity (the elected officials and other influential citi­
zens); it refers to the citizenry at large, with people 
from all walks of life represented. When the general 
citizenry is involved in planning, irreconcilable differ­
ences at public hearings are avoided or at least mini­
mized. 

The treatment of secondary impacts could definitely 
be improved. Although secondary impacts are not neces­
sarily quantifiable, they can at least be described. It is, 
after all, the secondary impacts that are of vital con­
cern. The reliance on standards is not reassuring. The 
responsibility for environmental damage is delegated to 
those people who set the standards instead of where it 
belongs-to the planners and builders of a given project. 

Statement summaries need to be concise and informa-
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tive. Alternatives and their associated major impacts 
and benefits should be described briefly, leaving greater 
detail in the remainder of the statement. The general 
consensus of planners and citizens as to what course of 
action would be best to follow should be provided in a 
final statement. If no consensus has been reached, it is 
apparent that more negotiations need to be pursued be­
fore a final statement is written. 

On the basis of our reviews of the environmental im­
pact statements, it appears that they have had no dis­
cernible effect on the selection of alternatives. Even so, 
they may have had at least two positive consequences. 
The first is that the actual construction of projects may 
have become more environmentally sensitive than it 
would have been in their absence. The second positive 
consequence is that the citizenry now has something con­
crete to challenge. 

In order to make the environmental impact statements 
more effective, the values expressed in NEPA should be 
internalized by the planning profession, as the environ­
mental impact assessment should be in the planning pro­
cess. This is an obvious conclusion. Equally obviously, 
it has not been accomplished. 1''rom our reviews, we 
not only observed the lack of importance of statements to 
the decisions but also sensed an adversary relationship 
between engineers and environmentalists and noticed one 
bureaucracy regularly supporting another. Either the 
values implied by NEPA are not worth internalizing, or 
they may be of secondary importance, or we do not know 
how to go about instilling new worthwhile values and ex­
pressing them in our daily work. 

We believe that a far more productive way to accom­
plish environmentally and socially sensitive planning is 
not by instituting a uniform set of values and guidelines 
to be internalized and learned but to place emphasis on 
the development and distribution of good theories for 
transportation system analyses. To this end it is pro­
posed that much greater attention be paid to the educa­
tion and reeducation of men and women who have inter­
nalized the thought and underpinnings of transportation 
science and not the manipulation of turn-key methods, 
programs, and red tape. The objective should be to 
train engineers and planners who can think for them­
selves and engineer and plan solutions to problems, each 
of which is always in many ways unique, with the help 
of the theories and methods of transportation science 
and its administration. 

We realize that this is in some contrast to the current 
federal guidelines for the conduct and even the outcome 
of transportation studies. We believe that transportation 
planners are currently so regulated in their work that 
these rules and regulations are more a deterrent than a 
help to finding imaginative and fitting alternatives. One 
would also expect the productivity of engineers and 
planners to decline in an atmosphere in which tasks, 
problems, and methods of solution are all given. On the 
other hand, a greater amount of freedom in planning 
would be likely to increase their productivity, as well as 
the number of imaginative and successful planning ex­
ercises. 
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Urban Regional 
Environmental Impact 
Studies: Some Recent 
Experience 

Andrew C. Lerner and Sally D. Liff, Alan M. Voorhees and Associates 

Assessment of the impact of large-scale regional plans on regional en· 
vironmental quality is increasingly being recogniied as a usefu I effort. 
This paper reviews two such studies and draws conclusions from them. 
The authors suggest that regional assessments cannot be undertaken 
within the normal context of a planning agency but must generally be 
treated as a special project. Although such treatment may make these as­
sessments seem costly, they should yield substantial returns to the region 
in the form of improved informatio)l for effective planning and control 
of environmental quality. 

As greater experience has been gained in dealing with 
the environment, there has been a greate1· realization 
that it is not enough to consider only the localized im­
pact of single projects. Such facilities as a highway 01· 

a sewage treatment plant ru.•e actually parts oi a larger 
system. As part of this larger system, the individual 
project will have an impact on the entire region in which 
the system is located. There is a need to explore the 
impact of the system as a whole. 

Studies of the environmental impact of regional plans 
may be undertaken for socioeconomic and land-activity 
plans, transportation systems, sewer and wate1· plans, 
recreation ancl open space, and natural resources, as 
well as comprehensive plans that may inco1·po1·ate sev­
eral or all of U1ese individual components. Such plans 
have impact through the sets of projects that result from 
plan implementation. Closely related to studies of 1·e­
gional plans are the studies of single very large projects 
that, because of theil· size, have regional impact. New 
communities and major sports facilities are perhaps tY1,­
ical of these major projects. 

The pur.pose of this paper is to present some recent 
experience with analysis of the regio11al environmental 
impact of such plans and projects. A brief discussion 
of the legal and regulatory incentives for such studies is 
followed by a review of two studies in which we were in­
volved-the Baltimore Regional Environmental Impact 
Study and the environmental assessment of the Talla-
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hassee Urban Area Transportation Study. From these 
examples of regional assessments, some lessons have 
been learned about the costs of such studies and the re­
turn to be gained from them. 

REQUIREMENTS FOR REGIONAL STUDIES 

The basic requirement for federal environmental impact 
assessment is, of course, the National Environmental 
Policy Act of 1969 (NEPA). Under this act, for all pro­
posed legislation and other major actions signiiicantly 
affecting the quality of the human environment au en­
vironmental impact statement (EIS) must be prepared. 
The purposes of this requirement are to ensure that all 
federal agencies ascertain that their policies and pro­
grams ru.·e designed to protect and enhance environmental 
quality, while avoiding or minimizing adverse environ­
mental effects, and to evaluate the short- and long-range 
implications of the proposed action. In addition to the 
environmenta.l assessment, the net economic, technical, 
and other benefits of the action must be assessed. 

The Council on Environmental Quality ( CEQ) is re­
sponsible for implementing the NEPA requirements and 
for performing the final review of environmental lmpact 
statements. To assist in this fl111ction, CE.'Q has issued 
guidelines (1). Although they do not specifically require 
regional assessments for major federal actions, the 
guidelines state (section 1500.6): 

In considering what constitutes major action significa11tly affecting the 
environment, agencies should bear in mind that the effect of many federal 
decisions about a project or complex of projects can be individually lim­
ited but c1,1mulatively considerable, This can occur when one or more 
agen(lies over a period of years puts into a project individually minor but 
collectively major resources. when one decision involving a limited amount 
of money is a precedent for action in much larger cases or represents a de­
cision in principle about a future major course of action, or when several 
government agencies individually make decisions about partial aspects of 
a major action. In all such cases, an environmental statement should be 
prepared if it is reasonable to anticipate a cumulatively significant impa<:f 
on the environment from federal action. 

This suggests that the actions of several federal agencies 
occurring simultaneously or over time would have a cu­
mulative effect on the environment and that this effect 
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would require an EIS on a regional scale. 
NEPA has been interpreted by several federal govern­

ment agencies to require conside1·ation of the regional 
impact of their actions. Notable among these are the 
Devarbnent of Housing and Urban Development's com­
p1·ehensive planning gra11ts and the Environmental Pro­
tection Agency's areawide wastewater treatment plans 
under section 208 of the Federal Water Pollution Con­
trol Act of 1972. EISs or similar reviews are required 
to accompany each of these plans, and HUD and EPA 
recently agreed to coordinate planning under these two 
programs so that joint EISs may be appropriate. Sim­
ilarly, the Air Quallty Maintenance Plans, designed to 
control ail: quality in a region, will require considera­
tion of secondary impacts of the plan. rt is furtb r an­
ticipated that legislation may be passed to coordinate 
procedures for all these plans. 

While transportation planning under the urban trans­
portation plauuing process does not specifically require 
an EIS of the plan, portions of the transport plan are as­
sessed for each project. In addition, an annual review 
of the plan with respect to consistency with air-quality 
implementation pl::ins ·s ·equired under section 109j of 
the Federal-Aid Highway Act or 1970. Thus, a series 
of federal-level requirements for areawide assessme11ts 
currently exist. 

Against this ba.ckground of 1'ede1·a1 1·egulation, an in­
creasing number of states have adopted environmental 
policy and protection acts. These acts tYPically include 
a p1·ovision similat· to that of NEPA's requirement of a 
formal statement of the anticipated impacts of major ac­
tions. Actual authority to implement and enforce a re­
view may be placed at the state or the local level. Unlike 
NEPA, these state laws frequently define which actions 
may requil·e formal review. The focus ls on the geo­
grapllic extent of effect-developments of regional im­
pact. Pdvate projects, such as majo1· subdivisions, 
are Irequently also included. 

Because of this explicit recognition that a single large 
project can have an effect tlu-oughout the region, U1e en.­
vironmental assessment of such a project assumes many 
of the charactel'istics of a system plan assessment, al­
though the range of alternatives considered may not be 
as far-reaching. Since a major p1·oject plays a consider­
able role in determining the effectiveness of a plan in 
the context of l'egional planning efforts , it may be de­
sirable to s upport a full-scale regional environmental 
assessment when such a project is being considered. 

In addition tc these lebisl~tivc r-."'tions, there ha8 bet:n 
litigation that has encouraged regional assessment. Two 
actual cases of regional overview assessments evolved 
from court actions to apply NEPA on a regional or sys­
tem scale. 

In Baltimore, the planned Interstate highway system 
in the city was still incomplete by late fall of 1972. This 
plan, designated the 3-A system, was partially under 
construction, but portions were delayed due to citizen 
suits related to EISs on segments of the system. A cit­
izen suit was filed in 1972 against U1e U.S. Departme11t 
of 1):ansportation (DOT) (Movement Against Desfruction 
versus Volpe) chargi11g tbat the 3-A system as a whole 
represented a significant federal action and that a re­
gional environmental impact statement should be filed 
in addition to separate statements for each facility. 

As a result of a hearing, the court found 011 June 22, 
1973, that "the applicable law does not require that au 
envb:onmental impact statement be prepared by the 3-A 
system as such'' and that "components of the 3- A sys­
tem are not necessarily so intercle1lenden as to require 
the construction of all the 3-A system or none of it." 
The com·t continued: 

It may be wise for the city, state, and federal authorliies to prepare in the 
near future a statement which considers those environmental impacts that 
should be determined with respect to the entire configuration. or major 
portions thereof. Such a statement would be included in one or more of 
the E1Ss which will have to be prepared in the future for other sections oJ 
the highways in the 3·A system and which will, of course, also include and 
consider those environmental impacts that should properly be determined 
section by section or road by road. 

As the legal contest was proceeding, the U.S. Environ­
mental Protection Agency {EPA) was stressing the need 
for a 1·egioual environmental analysis fo1· the 3-A system. 
In September 1972, after a series of discussions, a con­
sensus agreement between EPA and FHWA was reached. 
This agreement provided in part that for all remaining 
segments of the 3- A system under environmental review, 
11either app1·oval of plans, specifications, and estimates 
nor further right-of-way approval would be granted by 
FHWA until a 1·egional impact statement was prepared 
and circulated to FHW A, EPA, DOT, and the Maryland 
Department of Healtll and Mental Hygiene's Bui·eau oI 
Air Quality Control and that the regional impact state­
ment would address the regional issues identified by 
EPA in its various 1'eviews thal couid not be addressed 
on a project basis. The Baltimore Regional Environ­
mental Impact Study (BREI$) was initiated in response 
to these actions. 

The environmental assessment of the Tallahassee 
Urban Area Transportation Study ( TUA TS) also arose 
from citizen action. The regional transpoi-tation plan, 
which had not been officially adopted, was challenged by 
citizen groups. A court suit was threatened and, as a 
result, local autl1orities undertoolc to develop a new plan. 
Since several individual projects-particularly the widen­
ing of Thomasville Road-were especially controversial, 
there was a need to examine the envil'onmental impacts 
of the entire system. 

The scope of TUATS was not defined by external re­
quirements as much as BREIS was. Emphasis on pa1·­
ticular environmental issues was based on a preliminary 
survey of the area to identify problems and key public 
interests. In addition, in contrast to BREIS, TUATS was 
conducted as part of the planning process, prior to for­
mal adoption of a plan alternatlve. A brief ove1·view of 
the Baltimore and Tallahassee studies will illustrate the 
process and products of regional assessment. We be­
lieve these two studies a1·e unique in the depth and de ;ail 
of the analyses undertaken. 

BALTIMORE STUDY 

Concern in this study was focused particularly on the 
Interstate highway system proposed fo1· construction in 
the city of Baltimore and the General Development Plan 
(GDP) for road imp1·ovements in the region. Impacts on 
air, noise, water, solid waste, ecology, socioeconomics, 
traffic, and energy were assessed fo1· alternative trans­
portation and land use policies. 

The problem was to examine the short-term (1980) 
effects, both with and without the Interstate highways, 
and the long-term (199 5) effects, als o wi.th and without 
the highways. The process was co11ducted by a multi­
disciplina1·y team of consultants in association with fed ­
eral, state, and local agencies. Unlike most past studies, 
which assumed a specific pattern of development would 
exist that would require certain transportation facilities, 
the BREIS recognized that building transpol'tation 1·outes 
creates dema,ldS and opportunities for development. Fo1· 
each transportation policy developed, land activity was 
varied accordingly. In t his way the alternatives that 
were exrunined coLtlcl be viewed in tlleil· entirety. 

'l'he alternatives ranged from building the complete 
interstate system to buildipg only portions of it and in-



Table 1. Transportation 
alternatives of the Baltimore 
Regional Environmental 
Impact Study. 

Alternative 

l 

Year 

1970 
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Highway Assumption 

3- A Interstate Other Highways Rapid Transit Assumption 

Existing Existing None 
2 1978 Existing and programmed Existing and programmed Phase I 
3 1980 Complete Existing and programmed Phase I 
4 1980 Partial Existing and programmed Phase I 
5 1980 Existing and under construction Existing and programmed Phase I 
Cl 1995 Complete General Development Plan General Development Plan 
1 1995 Existing and unde r canst ruction General Development Plan General Development Plan 
8 1995 Complete Existing and under construction General Deve lopment Plan 
9 1995 Existing and under construction Existing and under construction General Development Plan 

Figure 1. Baltimore regional 1995 with full transportation system 
completed (alternative 6). 
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Figure 3. Effects of the proposed alternatives on carbon monoxide 
emissions. 
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eluded a no-build alternative. A regional rapid transit 
system was assumed for all alternatives. At the time 
the study was conducted, no transportation control plan 
for air pollution had been officially adopted for the re­
gion; thei·efore~ no transportation control strategies were 
assumed in the study. The swnmary of alternatives is 
shown in Table 1. Figure 1 shows the full transportation 
system, including the 3-A system, as planned for 1995. 

It should be noted that the scope of BREIS did not in­
clude all the elements that should be considered in the 
decision-making process; therefore, there are no recom-

Figure 2. Effects of the proposed alternatives on population. 
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mendations on overall regional development policy. The 
data in Figures 2 and 3 show the expected effects on the 
region's population and air pollutant emissions. They 
are arranged in increasing order of estimated capital 
cost for the alternatives, thus permitting an approxima­
tion of a cost-effectiveness evaluation. 

Population and Employment 

In the short-term (1980) projections, if the full 3-A sys­
tem were built there would be approximately 3 percent 
more people in the city and 1 percent more in the region 
than if the system were not built. Building the 3-A sys­
tem was also predicted to 1·esult in about 15 000 more 
jobs in the city and 4000 more in the region than if it 
were not built. 

In the long-term (199 5) projections, if the 3-A system 
were built and all othe1· GDP highway improvements were 
made, the regional population would be about 10 percent 
higher t han If no highways were built or improved. The 
city wotlld have about 72 000 fewer persons in this com­
pal'ison. Regional employment figu1·es would be about 6 
percent higher and the city's employment wotlld be 5 pe1·­
cent higher if the full highway program were implemented. 

Economic Indicators 

In the short-term estimates, the city payroll would be 
higher by about $110 million annually (all figures are 
expressed in 1969 dollars) and regional payrolls would 
be higher by $23 million annually if the 3-A system were 
built. Retail pm·chasing power would increase by $42 
million annually in the city and by $1 6 million in the re­
gion. Retail sales in the city would increase by $ 8 5 mil­
lion annually aud by $ 16 million in. the region. In the 
long term, building the 3-A system and other GDP im­
provements would maximize economic growth in the re­
gion. Payrolls and 1·etail sales would be higher by $1. 7 4 
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Table 2. Comparison of alternatives in the Tallahassee Urban Area Transportation Study assessment. 

Total System Costs Tra(fic Dis- Number of Com-
Travel on (millions of dollars) 1995 Annual Vehicle 1995 Annual Trave l rupti on or muniti es Subject 
Severely Con- Operating Costs· Time Costsb Parks anct to Increased 

Alternative gested Links (km) Construction Right-al-Way (millions ol dollars) (millions of dollars) Open Space Throu~h Trafric 

Recommended plan 56 000 94 50 
Arterial plan 350 000 109 

Freeway plan 379 000 108 

Existing and com- 1 355 000 
milted system 

Note: 1 km = 0.6 mile, 

aBased on 24 cents per vehicle-kilometer bBased on $1 .80 per vehicle hour 

billion and $750 million annually than with the no-build 
alternative. 

Travel Simulation and Traffic Analysis 

156 
170 

174 

180 

In the short-term analysis, travel time and congestion 
levels would tend to be higher than in 1970, whether or 
not the 3-A system is built. The overall vehicle­
kilometers of travel will increase, but there will be 
only slight differences on a regional basis. Transit use 
will be slightly higher if the 3-A system is built, but all 
1980 alternatives will have lower transit use than 1970. 

If the full highway system were built by 199 5, the re­
sult would be 16 percent more vehicle-kilometers of 
travel than if the system were not built. On a 24-hour 
basis, the mean trip speed would be 40 km/h (25 mph) 
for the region if the full system \Vere built and 27. 8 km/h 
(17 mph) under the no-build alternative. There would be 
approximately 10 percent more h·ips made with the full 
3-A system and GDP impl'Ovements than if the system 
were not built. The no-·build alternative would result in 
4000 fewer dally transit b.·ips than the full highway pro­
gram; the proportion of transit trips would be higher 
however. 

Air Quality 

After 1980 there would apparently be no violation of the 
air-quality standards for carbon monoxide. However, 
the1·e will continue to be a violation of the guideline level 
for hyrlrocarbons, p_rL.1112..rily b2c~u.:.sc of tb.a growth ir1 
pollution from stationary rather than mobile sources 
and, as a consequence, predicted violation of the stan­
dards for photochemical oxidants !or some period of 
time between now and 1995. These findings hinge, how­
ever, on effeetive implementation of federal motor ve­
hicle emission controls for new vehicles and may be ad­
justed on the basis of revised d<'tta. 

Water and Solid Waste 

The difference in effects of the transportation alterna­
tives on water and solid wasl:e will be minor in the short­
term (1980) and long-term (1995) plans. The impacts on 
suburban growth and development of completing the GDP 
highway improvements a1·e most significant with respect 
to increased flooding risk in the Gwynns Falls, Magothy, 
and Severn Rive1· basins. The 3- A system. itself would 
have little direct impact on this problem. Wastewater 
flows will be approximately 8 percent greater if the 3-A 
system and GDP highways are completed than if there is 
no building. Solid waste production will be approximately 
10 percent higher if the full highway system is con­
structed. 

67 None 6 
77 Mc Cl ay 

Garde ns 11 
80 Mcclay 

Garde ns 11 
172 Tom Brown, 13 

McClay 
Gardens 

Noise 

In the short term, an increase for the region of approx­
imately 4 percent in U1e residential noise dosage per 
capita above the standard would be produced by building 
the 3-A system rather than adopting the no-build alter­
native . In the city, the increase would be about 2 pel'­
cent if the 3-A system wexe built. I11 the long term, 
building the full 3-A system and GDP improve.ments 
would produce approximately 10 percent less residential 
noise dosage per capita above the standard than the no­
l;>Uild alternative for the region as a whole. For the city, 
this figttl·e would be approximately 3 percent g1·eater U 
the fllll 3-A and GDP highways are built. In general, 
residential noise dosages in the Baltimore area would be 
relatively lower for any of the alternatives than they are 
under existing conditions . 

Environmentally Sensitive Areas 

Analysis of environmentally sensitive areas ls dependent 
on population distribution. In the short tenn (1980), the 
3-A system would not have a marked regional environ­
mental impact . In the long te1·m (1995), construction of 
the 3-A system and other GDP improvements would in­
crease the population by about 10 percent and U1e environ­
mental impact by 28 percent over U1e no-build alternatli•e . 

The results of U1is study have been incorporated int,J 
environmental assessments and EISs of individual lini,s 
in the system. 

TALLAHASSEE STUDY 

The Tallahassee urban area is much smaller than Balti­
more. The entire i·egion has a population of approxi­
mately 130 000 people, with an increas e to 230 000 an­
ticipated by 199 5. Due primarily to geological conditions 
a11d tl1e fact that large land areas are held as national 
forest or held by pulp and paper interests, the city l1as 
grown toward the n01•th, and development promises to 
continue within corridors in the northeast and northwest 
quadrants. 

There are two notable differences between tbe TUA'l'S 
and BREIS assessments. First, since the Tallahassee 
region is quite depende11t on tl1e automobile, U1e alterna­
tive system plans are primarily highway plans. Strong 
citizen interest in transit suggests that the improved 
se1·vices being considered would be useful but it seems 
unlikely that any substantial reduction in use of automo­
biles will occur. Second, it was a basic assumption in 
development of a transportation plan that Ilttu1·e land use 
would be as shown in the plan for the metropolitan area. 
The transportation system was formulated to support the 
regional land use plan. 

The TUA TS assessment thus effectively had a much 



smaller scope than BREIS and served primarily to 
screen plan alternatives for adverse environmental ef­
fects that might have been neglected in development of 
a plan. The assessment was timed within the planning 
process in such a way that discovery of such effects 
could lead to plan changes. The factors considered in 
the Tallahassee environmental assessment were 

Ecological factors 
Geology and soils 
Canopied roads 
Parks and open space-regional, state, and national 
Other biotic resources 

Water factors 
Surface water 
Groundwater 
Flooding and drainage 

Energy resources 
Air quality 
Noise 
Socioeconomic factors 

Community quality 
Community economics 
Visual quality 

Safety 
Historic structures and areas 

This list was developed to be comprehensive and to re­
flect the particular interests of the people in the Talla­
hassee area. For example, trees are of considerable 
importance; there is an ordinance that regulates the 
cutting of trees and there is great public interest in the 
several canopied roads in the area. These canopied 
roads-roads completely shaded by the Spanish-moss­
hung branches of huge trees lining both sides-are a 
major scenic feature of Tallahassee and a part of the 
area's character. 

The principal plan alte1·natives examined were to ex­
pand the capacity of existing alignments (arterial plan), 
bring in new capacity in the form of a new freeway fa­
cility (freeway plan), or to do nothing (existing and com­
mitted system), with no construction scheduled beyond 
that already adopted through the political process. In 
addition, intermediate plans, representing restrictions 
on the principal alternatives, were explored. The final 
recommendation was prepared by combining the better 
features of the first two principal alternatives so that 
adverse impacts were minimized. 

Because of the fixed land use plan, the principal im­
pacts projected for 1995 stemmed from construction ac­
tivities and from increased traffic flows. Table 2 pre­
sents a summary of this assessment. Other assess­
ments were made for such factors as construction im­
pact. The recommended plan, along with the results of 
the environmental assessment, was presented at public 
meetings in five parts of the Tallahassee urban area. 

COSTS OF STUDIES 

The dollar cost of regional overview assessments will, 
of course, vary as a function of a number of factors, in­
cluding the size of the urban area, state of the art of 
planning in the functional areas of the plan (transporta­
tion, waste management, and so on), availability of data, 
degree of agency involvement, number of alternatives 
considered, and type of land use inputs. 

The Baltimore study cost somewhat in excess of 
$ 600 000, with additional costs of participation by local 
agencies not clearly identifiable. Much of the Baltimore 
work was done in conjunction with updates of the urban 
transportation planning program. The Tallahassee study 
cost approximately $ 50 000, again with additional agency 

participation. As described above, there was no land 
use variation in the Tallahassee study; an additional 
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$ 40 000 to $ 50 000 might have been required to perform 
a full-scale assessment analogous to that for the Balti­
more study. 

The costs of such a study may approximate the annual 
budget of the planning agency that sponsors it. This fact 
may have two consequences. First, as special projects, 
regional environmental assessments will probably not be 
feasible without specific federal assistance. However, 
because various federal programs require environmental 
reviews, regional overview assessments might be under­
taken with joint findings for several programs. Second, 
regional environmental assessment could be conducted 
as part of the ongoing planning process without being out 
of scale in relation to other agency activities. Both the 
Baltimore and Tallahassee studies were conducted in less 
than 1 year. Had an approach been taken to build up a 
diary of the planning process, incorporating full environ­
mental concern throughout, these studies might have ef­
fectively been conducted over 2 to 3 years at a lower total 
cost. 

RETURNS ON THE INVESTMENT 

While regional assessments are somewhat costly in re­
lation to the regular bedgets of the regional agencies that 
are most concerned with the results, there are a number 
of distinct benefits associated with these studies beyond 
the results for the particular plan in question. These 
benefits are of three distinct types. 

1. A regional environmental baseline is established 
that will support future assessments of environmental 
impact in the region. This baseline is a description of 
conditions in the region-now and projected to the future 
under the assumption that the system under study is not 
implemented-and is a by-product of the impact analysis. 
This baseline is particularly useful in future studies be­
cause it has already been placed in a coherent form that 
is compatible with the procedures of analysis. 

2. The regional assessment serves as a context for 
assessments of impact of the individual projects within 
the system. There is thus a tiered set of impact assess­
ments from the regional overview down to the project 
EIS. This tiered approach maintains a perspective of 
individual projects and reflects the manner in which en­
vironmental impact actually occurs, with policies shap­
ing plans and thus fostering projects that can affect the 
impact. 

3. The overview provided by the regional assessment 
is an ideal point at which to start a monitoring program 
for environmental quality in the region. Regional en­
vironmental conditions are monitored as implementation 
of the system proceeds, to determine whether the im­
pacts are substantially different from those anticipated. 
The baseline mentioned above and the assessed impact 
of the system as a whole provide points of comparison 
for the monitoring. Effective monitoring can lead to 
early recognition of situations in which assumptions or 
projections were in error and can thereby prompt effec­
tive mitigative measures when they are required. 

CONCLUSIONS 

Regional environmental assessments are of value and are 
likely to be more frequently undertaken. As greater ex­
perience is gained, these assessments may be conducted 
as part of the planning process in urban areas, perhaps 
serving to make the environment a greater part of the 
basis for choosing among plans. If it is properly con­
ducted, the regional assessment will leave a region with 
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a number of planning tools of lasting value. The estab­
lishment of baseline data and coordinated capability for 
environmental prediction and assessment will reduce the 
cost of future environmental analyses. In this sense, 
environment might be in the position that transportation 
held at the start of the great round of producing trans­
portation plans in the late 1950s and early 1960s. 
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Examination of Some 
Implicit Assumptions of 
N oise-lmpact i\nalysis 
Techniques 

Fred L. Hall and S. Martin Taylor, Department of Geography, McMaster 
University 

Implicit in the existing techniques for assessing the impact of transporta· 
tion noise are several assumptions that warrant explicit examination. The 
authors of this paper use data collected in southern Ontario to examine 
three assumptions, expressed as testable hypotheses, that deal with the 
relationship between the subjective rating of specific noise sources and 
the rating of the overall level of neighborhood noise, the strength of this 
relationship as a function of the number of disturbing noises present, and 
the relationship between specific noise-source ratings and the total num, 
ber of disturbing noises. In testing each assumption, a major hypothesis 
and alternative hypotheses are proposed and supporting explanations are 
suggested. The principal basis of hypothesis testing is to use nonparamet­
ric correlation analysis. The results show a significant positive relation· 
ship between the rating of specific sources and the overall noise rating, 
a tendency in the case of certain transportation-noise sources for this re­
lationship to become stronger as the number of disturbing noises present 
increases, and a significant positive relationship between the rating of 
specific noises and the total number of disturbing noises. The major con­
clusion is that the results tend to support the implicit assumptions of 
existing procedures for assessing the impact of transportation noise. At 
the same time, they indicate the need to develop techniques that more 
closely relate to specific noise sources and that take into account the 
number of disturbing noises present. 

Almost all of the commonly used procedures for identi­
fying the impact of transportation noise on the community 
rely on several simplified assumptions about the rela­
tionships among pa1·ticular noise sources (such as an 
expressway), overall noise levels in a residential area, 
and the way people respond to both the specific and the 
general noise levels. The importance of these assump­
tions can be clarified by considering two main ways to 
identify the impact of transportation noises. 

The simplest approach involves predicting the noise 
levels generated by the transportation facility and match­
ing them against some preselected standards. The iden­
tification of these standards is usually based on previous 
studies that obtained data on both noise measurements 
and community response. In fact, there is a consider­
able literature on this issue; it has resulted in the iden-

Publication of this paper sponsored by Committee on Transportation­
Related Noise. 

tification of a variety of measures of noise that correlate 
well with community response, e.g., L •• (!), traffic 
noise index (2), or noise-pollution level (3). 

The second approach carries the analysis one step 
further, by attempting to translate the impact on the 
community from a measurement in terms of noise to a 
measurement in terms of numbers of people affected. 
As has been pointed out (4), this approach has several 
advantages over the firstbut demands an even clearer 
understanding of the relationship between noise levels and 
the percentage of a population affected, which presumably 
must also have been obtained from previous studies. 

The drawbacks of these two approaches are similar. 
First, in the previous studies on which both approaches 
rely, analysts could measure only the aggregate noise in 
a neighborhood. They could not generally measure the 
noise in a community produced by a single source, nor 
would it be reasonable to do so, given the manner in 
which decibel levels combined. This means that even 
when the analyst has interview data on community re­
sponse to noise from a particular transportation facility, 
it must be matched against physical measurements of 
noise from all sources combined. On the other hand, the 
interview data can be matched to the physical measure­
ments by using ratings of the overall neighborhood noise 
level, but in that case one must assume that the neighbor­
hood noise rating is highly correlated with reaction to the 
transportation noise. Hence, whichever procedure is 
followed, it is necessary to assume a strong and direct 
relationship between the ratings for a specific source and 
those for the overall neighborhood. The first assumption 
to be investigated in this paper is: 

1. The way an individual responds to general com­
munity noise levels is directly related to the way that 
person reacts to the specific noise sources that make up 
the general noise level. 

If assumption 1 is true (and we certainly hope th.at it 
is), there remains the question of whether the number of 
disturbing noises present has any effect on either the 
strength of the relationship or the ratings of individual 
noise sources. Measurement procedures implicitly as­
sume that it does not, since a term dealing with the num-
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ber of distinct types of noise sources is not included. 
On the other hand, practice in some instances seems to 
assume that the greater the number of types of noise 
present, the less important any one particular noise will 
be. For example, when truck routes through cities must 
be selected, routes that are already noisy are chosen 
rather than quiet ones. The two further assumptions to 
be discussed are: 

2. The strength of the relationship between the rating 
of general neighborhood noise and the rating of a specific 
noise source is independent of the total number of noises 
rated as disturbing. 

3. The rating of an individual noise is independent of 
the total number of noises rated as disturbing. 

During a study undertaken to relate community re­
sponses to a range of noise sources, we collected data 
to examine the validity of these three assumptions. The 
reader should be aware that the analysis presented here 
is based on comparisons of different people in different 
noise situations. Field research precludes exposing 
particular individuals to a variety of noise environments, 
so it is misleading to interpret these results as indica­
tive of the way in which a particular individual's reaction 
will vary. The results are, however, reliable across 
groups of people. Each of the three assumptions we ex­
amined is treated as a hypothesis ; alternative hypotheses 
ar e also examined to provide a basis for strong in­
ference (5). 

DATA COLLECTION 

The data base for the analysis reported in this paper was 
drawn from a study of community response to ground 
transportation noise in the Hamilton-Toronto area of 
southern Ontario. Two types of data were collected: 
physical measures of noise at each site for a 24-hour 
weekday and information on household attitudes and be­
haviors with respect to the noise. The analysis reported 
in this paper is based only on the household data, which 
were obtained through a carefully constructed and pre­
tested questionnaire administered to 837 respondents­
approximately 30 from each of 28 sites. A comprehen­
sive set of questions was asked to determine various as­
pects of residents' attitudes and behavioral responses to 
noise, including responses to specific noise sources 
rather than simply a general neighborhood r a ting of noise, 
as has been common in p:revious communit y studies (6, 7). 

A distinguis hing feature of the ques tionnaire des ign -
was the use of a bipolar rating scale for measuring the 
intensity of respondents' reactions to specific and gen­
eral noise levels. Previously, the practice has often 
been to employ unipolar disturbance or annoyance scales. 
This procedure was not followed in the present study be­
cause it prevents the respondent from indicating a posi­
tive response to noise. In the pretest, when a unipolar 
disturbance scale was used, the interviewers noted that 
in many instances a positive response occurred, par­
ticularly in rating the general level of neighborhood noise ; 
we therefore adopted a bipolar scale in the· major data­
collection phase. A nine-point scale ranging from ex­
tremely agreeable to extremely disagreeable, with a 
neutral midpoint, was employed. Thus the study did not 
proceed on a definition of noise as unwanted sound, as 
most previous studies have done. 

The 28 sites used in this study were selected to pro­
vide a number of locations within each of seven noise­
environment categories. The primary criterion for site 
selection was the dominant nonresidential noise source, 
with particular emphasis on transportation facilities. 
An attempt was made to include sites in which a single 

source acted in isolation and others in which two or more 
sources were combined. An additional concern was to 
vary the degree and type of shielding at each site. Finally, 
a sufficient amount of housing paralleling the noise source 
had to be present to allow 30 interviews to be completed 
within the same noise environment. The sites are cate­
gorized as follows: 8 expressway sites, with 237 respon­
dents; 6 arterial roadway sites, 165 respondents; 4 main 
rail-line sites, 122 respondents; 3 secondary rail-line 
sites, 90 respondents; 2 sites exposed to both expressway 
and rail noise, with 58 respondents; 2 sites at industrial 
or commercial interfaces with transportation facilities, 
60 respondents; and 3 quiet residential sites, 105 re­
spondents. 

A deliberate effort was made to vary the socioeconomic 
characteristics of the respondents among the sites, and 
to obtain a representative set of respondents within each 
site. Tabulation of the personal data showed that the 
sample contained a cross section of the general popula­
tion with respect to the age, educational level, and in­
come of the respondents. There was a bias toward fe­
male respondents, who made up 75 percent of the sample, 
and an associated bias toward housewives. Several sta­
tistical tests on the data have indicated no significant 
differences between housewives and other occupational 
groups in the response to noise, however, so this over­
representation should not bias the results. 

Sampling across this range of sites ensured the de­
sired variance in the exposure of respondents within the 
sample to transportation noises while, at the same time, 
yielding a sufficient number of responses from each type 
of site to make aggregate comparisons reliable. 

EXAMINATION OF ASSUMPTION 1 

The first and most important of the assumptions implicit 
in most techniques for measuring the community impact 
of noise, stated as a hypothesis together with two other 
possible hypotheses, is that 

l.A. The way an individual assesses the general 
neighborhood noise level is positively related to the way 
that person reacts to the specific noise sources that make 
up the general noise level. 

1.B. The neighborhood noise rating is inversely re­
lated to that for specific sources. 

1. C. There is no relationship between the neighbor­
hood noise rating and the rating of specific sources. 

Certainly the original hypothesis is the most plausible 
of the three. Hypothesis 1.B may perhaps hold for one 
or two particular sources, in which case one might be 
tempted to comment more on the importance of that 
source than on the hypothesis. The presumption in favor 
of hypothesis l.A is so strong, in fact, that evidence in 
favor of 1. C might be dismissed on the basis of insuffi­
cient data. The firs t assumption is so intuitively appeal­
ing that it is hard to derive plausible explanations or 
interpretations of alternative hypotheses a priori. 

The most obvious approach to use in testing these hy­
potheses is to investigate the correlation between the 
neighborhood noise rating obtained from each respondent 
and the rating of each noise mentioned. These data con­
stitute valid ordinal scales but certainly have no validity 
as interval- or ratio-scaled data. Hence either Spear­
man' s or Kindall ' s correlation coefficient is an appropr i­
ate s tatistic. Given the large number of data points and 
the relatively small number of scale points, there will be 
a large number of tied ranks. Hence Kendall's tau was 
selected as the correlation coefficient throughout the 
analysis (!!_); the results are as follows. 



Number 
Noise Source of Cases Coefficient Significance 

Expressway traffic 206 0.4062 0.001 
Arterial traffic 86 0.2573 0.001 
Local traffic 130 0.2638 0.001 
Trucks 189 0.3948 0.001 
Trains 209 0.1517 0.001 
Aircraft 73 0.3359 0.001 
Motorcycles 194 0.0986 0.05 
Children 161 0.2409 0.001 
Pets 114 0.2478 0.001 
Garden machinery 54 0.1587 0.05 

It should be noted when interpreting these figures that 
the number of cases varies for each of the noise sources; 
the correlations are therefore based on different subsets 
of the total sample. This is inevitable, given that in 
general people in different locations are exposed to dif­
ferent noise sources. These figures indicate the rela­
tionship between an individual's overall rating of neigh­
borhood noise and the rating of an individual noise source 
for those respondents who mentioned that they noticed 
the particular noise. The 10 specific noise sources 
listed are a subset of the 20 sources included in the 
questionnaire. Attention is restricted to these in the 
analysis since they were the only ones mentioned by 
more than 5 percent of the sample. 

In general, the results shown above tend to support 
hypothesis 1.A, namely, that there is a positive rela­
tionship between the rating of individual noise sources 
and the rating of the general neighborhood noise. Further, 
they suggest that this relationship is strongest for 
transportation-noise sources. With the exceptions of 
trains and motorcycles, all transportation-noise sources 
correlate more strongly with the neighborhood rating than 
do any of the other sources. 

Hypothesis 1.B is clearly rejected since none of the 
coefficients are negative. With the exception of perhaps 
three sources, hypothesis 1. C would also appear to be 
rejected, since seven of the coefficients are greater than 
0.24 and are statistically significant at the 0.001 level. 
Marginal support for hypothesis 1. C comes from motor­
cycles, garden machinery, and trains. All three have 
low coefficients and the first two are the least signifi­
cant of all those in the table (significant at 0.021 and 
0.046 respectively). Plausible explanations can be de­
veloped for these three. Motorcycle noise, while dis­
turbing, is in most instances a relatively infrequent oc­
currence and is therefore not likely on its own to be a 
major influence on the overall noise rating. Noise from 
garden machinery may again be disturbing but is nor­
mally accepted in the neighborhood because at some time 
most people are responsible for creating it; in addition 
it signifies that properties are being maintained. The 
low correlation in the case of trains reflects the general 
ambivalence about this source. On many occasions, 
particularly at secondary rail sites, people expressed a 
favorable response to train noise even though they may 
have rated the overall noise level as disagreeable. In 
other instances, the specific and general ratings were 
consistent. The net result is a low correlation. 

The remainder of the paper will focus on the sources 
listed above, omitting garden machinery because of its 
low conelation and significance but retaining the motor­
cycle (despite these same factors) since it is a trans­
portation mode. 

EXAMINATION OF ASSUMPTION 2 

The preceding section has supported the assumption that 
there is a positive relationship between the rating of an 
individual noise and that of overall neighborhood noise. 
The implicit assumption in most noise-impact analysis 
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is that the relationship is independent of the number of 
different noise sources that disturb someone. That as­
sumption can be stated here as a hypothesis, along with 
its most obvious alternatives. 

2.A. The strength of the relationship between the 
rating of general neighborhood noise and that of a specific 
noise is independent of the total number of noises that 
disturb the individual. 

2.B. The strength of the relationship between the two 
ratings increases as more disturbing noises are reported. 

2.C. The strength of the relationship decreases as 
more disturbing noises are reported. 

The first hypothesis, which is the assumption being 
tested, is intuitively appealing because it implies, first, 
that people are consistent in their assessment of a par­
ticular noise and, second, that the analyst does not need 
to worry about the number and types of other noises pres­
ent in assessing the impact of any single noise source 
(for example, a new highway or transit line). 

Alternative 2.B, if verified, can be explained only on 
the basis of the way in which people evaluate community 
noise. In particular, it would have to be based in some 
way on mutually reinforcing effects. For example, if an 
expressway is the only noise source disturbing people, 
they may weight this in a variety of ways to arrive at an 
overall neighborhood noise rating, so that the strength 
of the resulting relationship is quite low. If, however, 
an expressway, trucks, and children are all disturbing, 
the weightings for each may be more consistent among a 
group of people, which would result in an apparently 
stronger relationship. A related interpretation of al­
ternative 2.B is that the relationship is strengthened as 
the number of disturbing noises increases because people 
who are more disturbed are more likely to hold definite 
opinions about specific noises and hence to give more 
precise ratings. In this sense, the strengthening of the 
relationship is a function of the decline in error variance 
of the ratings as the number of disturbing noises increases. 

For alternative 2.C, two explanations are plausible. 
The first is based on the physical nature of noise, as ex­
pressed in the dBA scale, for example. The nature of 
the additivity of sounds means that the overall level is 
mostly a function of the noisiest single source. There­
fore, if there is only one disturbing source, it should be 
more strongly related to the physical measure of total 
neighborhood noise, and hence to the rating of it, than 
if there are several disturbing sources. Alternatively, 
2.C can be explained on the basis that, as the number of 
disturbing noises increases, there are simply more 
sources to contribute to the overall rating; hence the 
importance of each declines. 

As for assumption 1, the appropriate statistics to use 
here are the Kendall's T correlation coefficients, strat­
ified this time by the number of disturbing noises; see 
Table 1. A more detailed breakdown for more than two 
disturbing noises was precluded by the need to maintain 
reasonable sample sizes. It was possible to calculate 
the coefficients even in cases in which no disturbing 
noises were mentioned because the bipolar scale allowed 
respondents to rate specific noise sources as agreeable 
or neutral. The substantial sample sizes associated 
with no disturbing noises appear to confirm the impor­
tance of using a bipolar rating scale. 

A striking feature of the table is the number of non­
significant correlations, which is partly a function of the 
reduction in sample sizes that resulted from the strati­
fication of the data set. In addition, the correlations in 
the first column are probably low because there were 
fewer variations in the rating of the specific source; 
since it was not disturbing, only half of the scale is used. 
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Table 1. Correlations of specific noise source ratings with the neighborhood noise rating, by number of disturbing noises. 

No Disturbing Noises One Disturbing Noise Two Disturbing Noises More Than Two Disturbing Noises 

Num - Signil- Num- Signif- Num- Sig-nH- Num- Si~nif-
Noise Source ber Coefficient icance ber Coefficient icance ber Coefficient icance ber Coefficient icance 

Expressway traffic 57 0.0056 NS 69 0.2349 p = 0.01 50 0.3610 p = 0,001 30 0.4400 p = 0.001 
Arterial traf£ic 28 0. 1863 NS 30 -0.11 88 NS 24 0.4311 p = 0 .01 4 
Local traf£ic 46 0.27 57 p = 0.01 42 -0.1 079 NS 22 -0.0641 NS 15 0.2909 NS 
Trucks 39 -0.0107 NS 54 0.2 338 p = 0.01 62 0.3772 p = 0,001 34 0.2233 p = 0.01 
Trains 80 0.1735 p = 0.05 70 0.0053 NS 36 -0.1937 p = 0.05 23 0.0303 NS 
Aircraft 27 0.0607 NS 18 0.0604 NS 15 0.3670 p = 0.05 13 0. 3466 p , 0.05 
Motorcycles 29 - 0. 07 04 NS 62 -0.2312 p = 0.01 60 0.0428 NS 43 -0.0138 NS 
Children 77 0. 1684 p = 0.05 36 -0.0555 NS 27 0.2245 NS 21 -0.0448 NS 
Pets 31 0. 3290 p = 0.01 31 -0.0665 NS 26 -0.0626 NS 26 0.0352 NS 

Respondents Who Reported Some 
Table 2. Correlation of specific noise source 
ratings with number of disturbing noises. All Respondents Disturbing Noise 

Noise Source Number 

Expressway traffic 210 
Arterial tra[fic 89 
Loca! traffi{! 130 
Trucks 191 
Trains 213 
Aircraft 74 
Motorcycles 196 
Children 162 
Pets 116 

Examining the coefficients by row suggests that for 
many of the noise sources no consistent trend occurs, 
which appears to support hypothesis 2.A-that the 
strength of the relationship between the ratings of gen­
eral neighborhood noise and of specific noise sources is 
independent of the total number of disturbing noises men­
tioned. There are, however, some important exceptions 
to this general result, expressway traffic being the prime 
example. In this case, the coefficients consistently in­
crease from a nonsignificant value (0 .0056) when no dis­
turbing noises are r eported to a highly significant value 
(0.4400) when more tha n two are reported. This result 
seems to refute 2.A and support 2.B. A similar but less 
consistently maintained trend applies with respect to 
arterial traffic, truck, and aircraft noise. 

No single conclusion can be drawn from these results. 
The coefficients for five of the nine noise sources seem 
to support 2.A, since in these cases the relationship with 
the vve:rall 11eighbo:fhooU 1~ating <lu&~ ilut vary cunsisteni:iy 
with the number of disturbing noises mentioned. For the 
remaining four sources, the coefficients appear to sup­
port 2.B, most clearly in the case of expressway traffic. 
The results provide no support for hypothesis 2.C. As 
suggested earlier, the most plausible explanation for 
hypothesis 2.B is that respondents tend to be more in­
ternally consistent in their ratings of both specific and 
general noise levels when they are disturbed by a number 
of different sources. In addition, it is important to no­
tice that support for hypothesis 2.B emerged for the four 
noise sources that had the strongest relationship overall 
with the neighborhood rating shown above. 

EXAlvllNA TION OF ASSUMPTION 3 

The third assumption implicit in present noise-impact 
analysis techniques is that the rating of a specific noise 
source is independent of the total number of noises that 
disturb the individual. If the assumption holds, then the 
way people react to expressway noise, for example, 
should not be affected by whether they also report being 
disturbed by trucks and children. The assumption and 
its alternatives can be s tated as the following hypotheses. 

Coefficient Significance Number Coefficient Significance 

0.596 15 p = 0.0001 152 0.379 27 p = 0.0001 
0. 545 39 p = 0.0001 60 0.215 56 p = 0.01 
0.526 18 p = 0.0001 84 0.392 29 p - 0.0001 
0.577 29 p = 0.0001 152 0.317 64 p = 0.0001 
0. 385 34 p = 0.0001 130 0.120 24 p = 0.05 
0.459 73 p = 0.0001 46 0.238 19 p = 0.01 
0.455 08 p = 0.0001 167 0.282 26 p = 0.0001 
0.398 47 p = 0.0001 85 0.405 26 p = 0.0001 
0.469 86 p = 0.0001 84 0. 332 96 p = 0.0001 

3.A. The way a specific noise source is evaluated by 
an individual is independent of the total number of noises 
mentioned as disturbing. 

3.B. The individual is more disturbed by a particular 
noise as the number of disturbing noises increases. 

3.C. The individual is less disturbed by a particular 
noise as the number of disturbing noises increases. 

From the point of view of validating current approaches 
to noise-impact analysis, the confirmation of 3.A is ap­
pealing. Plausible explanations can be suggested, how­
ever, for 3.B; for example, some noises may combine 
several sources so that there is a physical causal con­
nection between an increase in a specific noise and the 
number of contributing sources. A case in point is that 
expressway noise may be more disturbing when trucks 
are also disturbing, if trucks are a component of the ex­
pressway noise. A second explanation is based on the 
eAisi.1:mce oi a carry-over effect such that, once disturbed 
by a particular noise, an individual is more likely to be 
disturbed by other sources. A hypothetical example is 
that of a person who ordinarily is undisturbed by children 
but finds their noise disturbing once his irritation level 
has been raised by the noise from trucks . 

The basic procedure used to test the hypotheses de­
veloped from assumption 3 was again to calculate Kendall 
7' coefficients as measures of the relationship between 
each noise source and the number of disturbing noises 
mentioned. Two sets of coefficients were calculated, one 
that included and one that excluded respondents for whom 
no noises were disturbing. The rationale for this was 
that, by the definition used in the study, if no nois es were 
disturbing, then the source(s) mentioned mus t have been 
rated as agreeable or neutral. Hence, it could be argued 
that the inclusion of respondents for whom no noises were 
disturbing would lead to an artificial inflation of the cor­
relation coefficients. 

Table 2 shows the two sets of coefficients. (The num­
ber of respondents for each noise in this table may be 
greater than the total numbers in the two previous tabu­
lations because a few people did not give an overall 
neighborhood rating.) As expected, the magn:itude of the 
coefficients is less when the respondents who mentioned 



no disturbing noises are excluded, except for the case 
of noise from children, where the coefficient was slightly 
higher. Despite these differences all the values are pos­
itive and significant, which is contrary to hypothesis 
3.A and hence leads to the conclusion that the rating of 
specific noises is not independent of the total number of 
disturbing sources. Since the coefficients are all posi­
tive, there is support for alternative hypothesis 3.B, 
which implies that, as the number of disturbing noises 
increases, specific sources are likely to be rated as 
more disagreeable. The statistical significance of the 
correlations and the fact that they are consistent for a 
range of noise sources provide a strong basis for this 
conclusion. 

Of the two explanations suggested for this relation­
ship, the notion of a carry-over effect that leads dis­
turbance from one source to trigger unfavorable re­
sponses to other noises seems the more likely. A re­
cent case in Toronto seems to support this possibility. 
Residents close to an entertainment area complained 
about the noise from cars as drivers repeatedly circled 
the area looking for parking space. There was an addi­
tional complaint against the noise theater patrons made 
walking to and from their cars. It seemed on the evi­
dence presented that the second complaint was very 
much a carry-over from the first and would not have 
arisen nearly as often had the traffic noise not first 
raised the annoyance levels in the neighborhood. 

SUMMARY AND CONCLUSIONS 

The aim of this paper has been to examine three assump­
tions implicit in existing approaches to noise-impact 
analysis. The results presented lead first to the con­
clusion that there is a significant positive correlation 
between an individual's rating of specific noise sources 
and his rating of the overall level of neighborhood noise. 

This finding supports the implicit assumption of ex­
isting community noise-measurement procedures and to 
that extent is reassuring. On the other hand, the mag­
nitude of the correlations for several of the sources was 
relatively low, and none exceeded 0.50. Caution should 
therefore be exercised when treating community response 
to specific noises by using physical measures based either 
on all sources combined or on ratings of the overall 
neighborhood noise level. It is fortunate that the results 
show the strongest relationships in the case of trans­
portation noise since this has been the major focus of 
noise-impact analysis. Train noise does, however, 
stand out as having a relatively low correlation with the 
overall neighborhood rating, which indicates in this case 
that measures related to overall neighborhood noise 
levels are probably unreliable as bases for estimating 
the impact of the specific source. 

Examination of the second implicit assumption failed 
to produce a clear-cut conclusion. For five of the nine 
sources, the relationship between the rating of the spe­
cific noise and the overall neighborhood rating appeared 
to be independent of the number of disturbing noises 
mentioned, which supports the assumption. However, 
for four sources the results tended to refute the assump­
tion, since they showed a strengthening of the relation­
ship as the number of disturbing noises increased. This 
creates some cause for concern, since existing tech­
niques of noise-impact analysis typically do not take 
account of the number of disturbing noises present. The 
implication of the findings is that this may be a signifi­
cant factor, particularly with respect to response to 
transportation noise. 

Further evidence for this conclusion is found in the 
results of testing the third assumption. Contrary to the 
basic hypothesis, it emerged that the rating of a specific 
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noise is not independent of the total number of disturbing 
noises but rather is significantly and positively related. 
This result was true for all sources tested and was most 
decisive in the case of road traffic noise. 

These conclusions leave us in some doubt as to the 
adequacy of the techniques used to assess the impact of 
transportation noise that are based on overall measures 
of neighborhood noise and that make no allowance for the 
number of disturbing noises present. As indicated in the 
introduction, both factors are characteristic of a number 
of existing procedures. The general implication of the 
results of the analysis presented here is that such pro­
cedures, while not invalid, are at best crude tools for 
assessing community response to specific noise sources. 
There would certainly appear to be a need to develop 
more refined techniques that are less subject to the lim­
iting assumptions examined in this paper. 
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Statewide Transportation 
Planning: The North 
Carolina Experience 

Fuad A. Rihani, North Carolina State University 
Larry H. Sams, North Carolina Department of Transportation 
Robert E. Taggart, Jr., Ernst and Ernst 

North Carolina's experience in statewide transportation planning repre­
sents a new attempt to deal with comprehensive multimodal transporta­
tion planning at the statewide level through the use of sketch-planning 
techniques. The characteristics and relationships of the social, economic, 
political, and environmental systems that affect the state are doscribed 
and analyzed. Four projected futures for the state are identified with 
corresponding development patterns. All feasible modes of transporta­
tion are considered, and transportation requirements are defined for each 
projection. The elements common to all or most of these requirements 
are screened and formulated into low-risk, short-range (5-year) action pro­
grams, grouped into four major classes: capital improvement, operating, 
regulatory, and promotional programs. Similar classes are used to identify 
mid-range (10 to 15-year) conceptual programs. These, however, pro· 
vide policy direction rather than deal with specific projects and are ad­
dressed to each of the different projections separately. This paper pre­
sents an overview of this process and preliminary comments on its use­
fulness to statewide transportation decision making. The effort indicates 
that sketch planning can be effective and economical as a planning ap­
proach. As a decision-making tool, it seems that more time and better 
reconciliation of conflicts in the public and private sectors are needed 
before it is fully useful. 

In recent years many states have demonstrated a desire 
to initiate or improve comprehensive transportation 
planning at the statewide level (1, 2, 3). These efforts 
frequently met with mounting frustrations. Neverthe­
less, there seems to a general agreement that this ne­
glected area will deserve and receive increasing atten­
tion from now on. 

The North Carolina experience described here repre­
sents a new attempt to deal with this difficult subject 
through the use of sketch-planning techniques. Sketch 
planning is defined as ''the statement of plan alterna­
tives at a low level of detail with emphasis on broad 
policy implications rather than on details on (phy sical) 
plan configuration" (4). It is important to emphasize 
here that sketch planning is intended to represent only 
a single step in the total planning process. It does not 
claim either to answer all the questions and needs or 
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to substitute completely for any of the existing ap­
proaches. Determination of its potential value will have 
to wait for the completion of the future phases of the 
North Carolina effort and similar efforts, such as the 
current NCHRP project on sketch planning. 

Statewide transportation planning is defined here as 
the orderly, honest, and complete analysis of the char­
acteristics and relationships of the social, economic, 
environmental, and political systems that affect the 
state, with the objective of defining the most effective 
alternate solution(s) and with special emphasis on trans­
portation. This ambitious definition is designed to re­
flect and emphasize two important themes. First, 
transportation is only one element in the total scheme 
of state development and should be viewed as such re­
gardless of who is sponsoring or carrying out the plan­
ning effort. It is also valuable as a tool for accomplish­
ing nontransportation objectives. This extends the role 
of t~·ansportation beyond the efficient and safe movement 
of people and goods as an end product ancl P.stahli f'lhP.8 iti; 
value in terms of its contribution to improved social, eco­
nomic, and political development, as well as preserva­
tion of the natural environment. As such, transportation 
planning can and should be expected to result in non­
transportation strategies and decisions. Second, state­
wide transportation planning involves all transportation­
related activities within the boundaries of the state, in­
cluding urban, rural, urban-rural, and interurban 
activities, as well as interstate movements and consid­
erations. 

The North Carolina effort can be better understood 
and evaluated when viewed from the special circum­
stances under which it was conceived and executed. Its 
details may be of special interest to other states con­
cerned about the transition from traditional modal ar­
rangements to the recent multimodal state departments 
of transportation. Although the creation of the North 
Carolina Department of Transportation was authorized 
in 1971, it was only in late 1972 that the Office of the 
Assistant Secretary for Planning (OASP) , the unit re­
sponsible for managing the sketch-planning effort, was 
established as a staff unit and only in late 1973 that it 
had a working staff. Neither the department nor OASP 
had any stated mandate or mission as a multimodal 



agency. In 1973, through cooperation with the Division 
of Highways (one of the modal divisions in the depart­
ment), OASP obtained $250 000 for multimodal trans­
portation planning for fiscal year 1974-1975. In develop­
ing the basic elements of the work program for OASP, 
specific and conflicting concerns became apparent; 
although there were limited time and resources, there 
was a desire to develop a planning process that would 
provide policymakers with a decision-making tool at 
the earliest possible time, while avoiding as many of 
the pitfalls of existing planning methodologies as 
possible. The present approach was adopted and con­
sulting services were secured in October 1974 to help 
develop phase 1 of the North Carolina statewide Trans­
portation Plan. 

After 18 months of work and $275 000, this phase 
was completed and a new challenge was faced. The 
challenge is represented by some critical questions. 
Does the effort satisfy its intended objectives as a 
planning framework for North Carolina? If yes, can 
it be useful, and will it be used as a decision-making 
tool in North Carolina? This paper is concerned with 
the general description and evaluation of North 
Carolina's experience to date (!, ~). 

GENERAL APPROACH 

The North Carolina effort was guided principally by the 
desire to develop an implementation-oriented product 
while exploring the entire range of feasible alternatives, 
without being constrained exclusively by historical trends 
and biases. To accomplish this, specific objectives 
were established and translated into the following tasks: 

1. Definition of existing conditions, directing special 
emphasis to the characteristics, attributes, and require­
ments of each mode; to an evaluation of transportation 
goals, objectives, and policies in North Carolina; and 
to a general description of the transportation, social, 
economic, and environmental systems in the state; 

2. Identification of at least the two most probable 
development patterns in North Carolina; 

3. Identification and assessment of the most feasible 
alternate transportation plans corresponding to the 
individual development patterns; 

4. Description of modal programs; 
5. Definition of requirements for implementation of 

alternate plans, including scheduling, management, 
financial, and legislative elements; and 

6. Development of a strategy for both the comple­
tion and the continuous evaluation and updating of the 
plan. 

These tasks reflected the general approach desired 
for the study. However, it was recognized later that 
there was a need to refine these tasks into a final 
strategy to make the planning effort more feasible and 
effective. In the general area of transportation planning, 
two propositions were formulated and adopted. On the 
one hand, realistic transportation planning was viewed 
as an effort whose results could only bend established 
trends rather than radically alter them. On the other 
hand, effective planning could only be achieved by 
responding to the uncertainties of the future and identify­
ing the entire range of feasible future developments and 
transportation alternatives. This would require expand­
ing the analysis beyond the limits of traditional forecasts 
and solutions. It was also hypothesized that in examining 
this range of forecasts it would be highly probable that 
some elements of the alternate solutions would be com­
mon to most or all of them. These commonalities could 
be used to develop a low-risk implementation program, 
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i.e., one that would not prematurely limit the ability to 
choose from or respond to the potentially different 
futures. The final strategy adopted incorporated these 
notions and provided a clearer framework, which could 
be monitored and evaluated. 

It is important to emphasize here that the definition 
of the North Carolina statewide Transportation Plan was 
extended to include three important and interrelated 
elements: 

1. A management system with special emphasis on 
an effective and clear planning process that provides for 
monitoring and updating the process; 

2. A set of system and policy alternatives capable of 
resolving areas of concern; and 

3. A set of action programs for implementation, in­
cluding institutional, operational, regulatory, and capital 
improvement strategies. 

A prerequisite to the formulation and evaluation of 
transportation plans was an understanding of North Caro­
lina's potential futures and the conditions from which 
they would emerge. Documentation of existing conditions 
included description of the transportation, social, 
economic, environmental, and political systems in the 
state . In addition, relevant goals, objectives, and 
policies of the public sector with regard to each area 
were summarized. Many of the data required for this 
element were extracted from available secondary sources 
and from interviews with key policymakers in state and 
local government (6, 7). 

As noted ea1·1ier, realistic plans were defined as 
those that could bend trends rather than radically change 
them. Consequently, a study of historical trends was 
established as the initial point of reference. A two-day 
work session and subsequent investigations by the study 
team resulted in determining which factors could con­
tribute to the modifications of associated projections. 
Two such factors were identified as most significant­
the availability of natural resources, primarily energy; 
and the nature and extent of public intervention required 
to effect growth management. 

FRAMEWORK OF ALTERNATIVES 

With regard to the energy factor, an assumption was 
made that technological breakthroughs would circumvent 
shortages of resources. The opposite assumption was 
also made that, either due to the absence of technological 
breakthroughs or as a matter of societal choice, the 
growth rate of use of resources may never be as high as 
in the past. Intervention by the public sector could occur 
as &. result of the state government's assuming either a 
reactive or a directive role. On the basis of these as­
sumptions, a framework for determining alternative fu­
tures emerged; this framework is shown below. 

Government High Availability 
Role of Energy 

Reactive Alternative 0-
historical trends 

Directive Alternative 2-
managed growth 

Low Availability 
of Energy 

Alternative 1-
voluntary conservation 

Alternative 3-
managed conservation 

Once the shaping forces of each alternative had been 
established and relevant documents (6, 7, 8) had been 
consulted, details about population growth and distribu­
tion, economic structure, income levels, demand for 
natural resources, government activities, and life-styles 
were outlined, and their implications for transportation 
were highlighted. A description of the general charac­
teristics of the resulting four alternatives follows. 



44 

Alternative 0: Historical Trends. This is based on 
the continuance of a strong industrial economy su.pported 
by relatively cheap available energy. Govemmeut inter­
venes only to correct market irregularities. The auto­
mobile remains the dominant mode of transpo1·tation, 
1·einforcing urban sp1·awl as the dominant form of urban 
expansion. Income levels and life-styles suggest the 
affluent suburban living of today. 

Alternative 1: Managed Growth. This posits a strong 
government, vitally interested in making the most of the 
traditionally high availability of resources. Extensive 
state and regional plans are drafted and implemented. 
The values of North Carolinians are such that a dispersed 
growth concept is pursued that offers a full range of 
w·bai1 amenities via urban clustering teclmiques. Income 
levels and life-style options are the greatest of any of 
the futures. 

Alternative 2: Voluntary Conservation. This assumes 
that energy shortages are a long-term reality and that 
the marketplace, acting within a broad but still relatively 
weak government framew01·k, can voluntarily adjust its 
processes in a manner that assures the growth of North 
Carolina's economy. Income levels are slightly lower 
than under alternative 1. Life-styles change more sig­
nificantly as the use of energy-intensive forms of trans­
portation and urbanization is curtailed. Less reliance 
is placed on automobiles and airplanes; greater reliance 
is placed on higher urban densities and corridor develop­
ment patterns. 

Alternative 3: Managed Conservation. This also 
posits a strong government with definite state planning 
and management ideas, but it is a government that is 
sharply constrained by resource shortages. The need 
for steering away from energy-intensive processes re­
sults in the rise of labor-intensive economic activities 
(most notably service industries), a substantial swing 
toward public modes of transportation, and the develop­
ment of optimum-sized (in an energy sense) cities . Due 
to careful governmental management and increased de­
mand for labor, incomes do not drop significantly below 
those in alternative 1, but life-styles do evolve from an 
orientation toward materialistic consumption to one 
toward consumption of services. 

The final step in defining the alternative futures was to 
translate them into development patterns or, more spe­
cifically, into statewide population dist1·ibutions. This re­
quired that population distribution be rlefinPrl in tPrrn .c:, nf 

the total nmnber of people and total llU~b~ -~f--sq~-;;_;.·; -­
kilometers for each of three types of areas: (a) contig.uous 
w·bani.zed areas- those with a density of at least 580 
persons/ km2 (1500 pe1·sons/ mile2

), (b) scattered uxban­
ized a1·eas- those with a dei,sity less than the above but 
g1·eater than 80 pel'sons/kn/ (200 persons/mile2

), and 
(c) rural areas- all other areas of the state. 

The process by which this information was derived 
involved three steps. First, an index of growth potential 
for each urban node (defined as a town or cluster of towns 
with a 1970 population of 5000 or more) under each fu­
ture was derived. Second, the index for each node was 
compared with existing population projections to deter­
mine a growth rate and population change for each node 
under each future. Finally, urban population distribution 
and density assumptions for each future were used to 
allocate nodal populations among the three types of areas. 

The growth potential indices were established accord­
ing to growth inducements and constraints stemming 
from five factors: eco11omic base, political attitude to­
ward growth, environmental constraints on growth, popu­
lation size, and accessibility characteristics. In addi­
tion, it was necessary to determine what effect public 
intervention in growth management might have on the 

growth potential of each node. Public actions to modify 
the transportation system were emphasized in this analy­
sis. On the basis of this information, a single i.ndicato1· 
fo1· the growth potential of each node was derived. 

It is important to note that the growth potential indica­
tors were not expressed in quantitative terms and hence 
did not set the growth i-ate for the analyzed nocles. Rather, 
the indicato1·s provided, in a single phrase (developed city, 
taxget growth center, and so on), a qualitative description 
of the social, economic, envi1·omnental, political, and 
transportation characteristics of a node. AB a result, the 
study team had ready access to information relevant to 
the analysis of the growth potential of each node that, 
when used in conjunction with existing state and regional 
growth projections, facilitated estimation of the 1990 
population for each node under each future. Rural popula­
tion was simply the difference between the 1990 statewide 
population estimates, as developed by the North Carolina 
Office of state Plarnling, and the sum of the popltlation 
estimates of the urban nodes as develop eel in the study. 

The allocation of nodal population estimates to either 
contiguous or scattered urban areas and estimates of the 
amount of urban land were then made. These were deter­
mined through population-density assumptions fo1· each 
future, subjectively de1·ived by the study team. The quali­
tative natw·e of this method precluded much confidence in 
the population projections of individual nodes. Conse­
quently, nodal population and land-area estimates were 
summed according to the tlu·ee major geographical 
regions of the state in order to minimize error. 

One additional outgrowth of determbling existing condi­
tions, futures, and development patterns was the gene1·a­
tion of a matrix for the accessibility of transportation for 
the urban nodes. This matrix p1·ovided necessary informa­
tion to help establish tl1e indices of growth potential of the 
nodes by indicating how the existing transpo1·tation system 
is influencing existing development patterns and how it 
might influence future development patterns. 

The determination of tbe futures and their respective 
development patterns was the pivotal element of the effort 
in phase 1. This work established the framework and 
generated the information that determined the transporta­
tion plans. Transportation requirements were either a 
pa.l't of the futures' defi.nitions, revealed through the for­
mulation of the accessibility aspects of the indicators of 
growth potential, or they were derived from data used to 
define the development patterns. Since eaeh transporta­
tion l)lan WaS desie:neci t.o ::tr.hiFWP ::I .<:i,,-f'ifir> fnhn•<> <>nrl rlo _ 

veloprn:ent pattern; these ele~~~t~-;{~~-;~;;;d-;; th~" "~ 
impact statements Io1· such _plans. Given the centl·ality of 
this element to the planning process, the credibility of its 
conclusio11s is critical to the potential usefulness of tlte 
sketch plan as a decision-making tool. 

TRANSPORTATION REQUIREMENTS 

The identification of existing conditions, alternative 
futures, and resulting development patterns established 
the data base and framework for identifying tl·ansportati.on 
requi.rements in No1·th Cal'Olina. The objective was to 
identify broad system ai1d policy issues and alternative 
solutions ra.thei· than to provide detailed analyses or 
project-level recomm endations . For the analysis, the 
txansportation system was divided into two parts- intra­
state (intercity transportation within the state) and 1ntra.-
1·egional (tl'ansportation within u1·ban a.rnas and their 
immediate surrounding areas). 

The analysis of intrastate movements was restricted 
to links between the lllajor cities (selected through popula­
tion and geographic considerations) in the state. These 
links provided transportation corridors that included most 
cities in the scate with a 1970 population of 10 000 or more. 



An accessibility matrix was developed that outlined the 
current transportation characteristics of each corridor. 
The matrix included all modes, with facilities and ser­
vices of each mode described in terms of availability, 
frequency, and travel time. The relative quality of ser­
vices available to each corridor was then evaluated by 
using an algorithm that incorporated the data items and a 
set of subjectively imposed standards, such as the 
requirement that intercity ti·avel ti.me by nonautomobile 
modes not exceed 150 percent of automobile ti·avel time. 
The transportation requirements of the alternative futures 
were considered next. Some of these, such as policies 
concerning the operation and promotion of different modal 
services and the use of transportation as a growth man­
agement tool, were inherent in the definitions of the alter­
native futures. Others emerged with the formulation of 
the development patterns. For example, the development 
of the accessibility indicator revealed the transportation 
improvements that would stimulate growth and achieve the 
development objectives of the futures with managed 
growth and managed conservation. The integration of 
these two analyses, existing conditions and future condi­
tions, culminated in the identification of intrastate trans­
portation requirements. This was achieved by systemati­
cally addressing specific areas and answering a series 
of questions, including the following: 

1. Define the modal implications of each future : What 
are the energy constraints? How might these affect each 
mode in terms of general use? What is the likely extent 
of government intervention in regulation, funding, or 
operation of each mode of service? 

2. Define the growth posture under each future: 
Where will growth be concentrated (increased urbaniza­
tion of the Piedmont or clustering around growth centers)? 
What is the role of the government in directing growth? 
Which areas of the state will grow under each future? 
What happens to densities in urban areas under each fu­
ture? 

3. Review existing modal intercity service: Where 
are the strong modal corridors? What linkages now have 
poor service? Which modes are deficient? Which modes 
offer the best levels of service and for what types of 
trips? 

4. Knowing the above, define the corridors, linkages, 
areas, and types of actions (e.g., expanding service along 
certain corridors) that must be emphasized for each 
mode under each future. 

Requirements for intraregional transportation ser­
vice included urban roadways, urban transit, and rural 
transit. The future need for intraregional roadways 
(i.e., arterials and collectors) was derived from as­
sumptions regarding the roadway improvements re­
quired per unit of new land brought into urbanized use 
as determined in the formulation of alternate develop­
ment patterns. A series of nomographs were developed 
as sketch-planning tools for regular (fixed-route and 
fixed-schedule) urban bus service, as well as guidelines 
for planning hybrid demand-responsive or fixed-route 
and fixed-schedule transit systems. These nomographs 
were based on established transit-planning principles and 
empirical analysis of existing transit operations around 
the nation. They specifically allowed for variations in 
the level of service, and thus provided the needed sensi­
tivity to the different futures and the changes in energy 
supply and population density associated with them. 
Public transportation requirements in smaller urban 
areas, low-density suburban areas, and rural areas were 
estimated on the basis of the demand for such service 
under each future. This demand, in passenger­
kilometers, was estimated as a product of empirically 
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observed trip-generation rates for different population 
groups, the population of each group under each future, 
and the average trip length. It should be noted that esti­
mates of urban roadway improvements were assumed to 
reflect infrastructure requirements that varied only 
accordingtotheland-areachangeswider each future. On 
the other hand, urban and rural transit service estimates 
were made sensitive to the specific economic, energy, 
and development characteristics of each of the futures. 

Movement of goods was investigated separately and 
differently from passenger movements. This was partly 
necessitated by the lack of both historic freight data and 
knowledge of the complex institutional arrangements be­
tween private shippers, operators, and government 
agencies. The analysis used a general approach that in­
vestigated the types and sources of freight in North Caro­
lina, the characteristics of the different modes for freight 
movement, and the applicability and role of each mode to 
serve various futures and development patterns. Some 
of these characteristics included cost, speed, energy 
efficiency, flexibility, and accessibility. 

The estimation of costs associated with each of the 
four futures served two purposes: to provide a basis for 
comparing the relative differences in state transportation 
expenditures between modes and alternative futures and 
to indicate the order of magnitude of possible statewide 
transportation investments. The ranges of costs for all 
modes of tnnsportation between 1975 and 1990 were $11 
billion to $12 bill ion for historic trends, $12 billio11 to 
$14 billion fo1· managed growth, $5 billion to $11 billion 
for voluntary conservation, and $6 billion to $12 billion 
for managed conservation. The lower limits in volwitary 
conservation and managed conservation are artificial 
limits that reflect our inability to estimate some com­
ponents of the transportation requirements. Nonhighway 
costs were estimated to range from 2 to 6 percent of 
the total cost in historic trends to 17 to 18 percent of 
that in managed growth. Higher percentages of nonhigh­
way costs in the energy-tight futures were due more to 
reductions in highway commitments than to increases in 
nonhighway transportation investment. The apparent 
minor variations in the total costs associated with the 
different futures do not reflect the fact that they rep­
resent partly different transportation systems. As 
such, they do not reflect the penalty cost associated with 
failure of the state to support the emerging development 
pattern. 

IMPLEMENTATION PROGRAMS 

One of the final steps in the North Carolina approach 
was to develop short- and mid-range implementation pro­
grams. Short-range programs were defined as the group 
of decisions that the state could make at a relatively low 
risk in the face of future uncertainties. Low risk meant 
that adopted strategies were common to all or most fu­
tures and hence were relatively independent of the choices 
that the state may pursue in later years. This implied 
that the state could implement such programs and still 
retain the ability to evaluate in detail alternative futures 
and either choose from among them or respond to any 
that may be imposed. 

The study identified four general classes of short­
range strategies: capital improvement, operating, regu­
latory, and promotional programs. Capital improvement 
programs included the construction of transp_ortation facil­
ities, such as highway links between and bypasses around 
key cities on important routes, as well as assistance in 
capital funding of facilities and rolling stock. Operating 
programs included the direct maintenance and operation 
of some transportation facilities and services, such as 
highways and urban transit, or the provision of operating 
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subsidies to others, such as rail, intercity transit, rural 
transit, and commuter air service. Regulatory pro­
grams included the retention or revision of regulations 
related to speed, safety, inspection, rates, rights, taxa­
tion, and provision or discontinuation of transportation­
related facilities, rolling stock, or services. Promo­
tional programs included direct involvement or assis­
tance in marketing and encouraging the use of efficient 
modes of transpol'tation and available services, as well 
as endorsing specific developments such as an offshore 
superport or airports included in the statewide airport 
system plan. 

Mid-range programs dealt with policy directions that 
would form the basis for developing additional short­
range action programs during the 1980s. The groupings 
were similar to those of the short-range programs, but 
each iutu1·e was treated separately. Although the pro­
grams were not project specific, they outlined future 
directions in a manner potentially useful to both the 
policymaker and the transportation analyst (5). 

A public involvement program was deemed to be an 
essential component of the sketch-planning process. It 
was needed to develop responsiveness to diverse public 
concerns, establish informed discussion of issues, and 
encourage intergovernmental and interagency coordina­
tion. 

Because of constraints on resources and time, the 
techniques used were designed to enable small numbers 
of events and personnel to reach large audiences and to 
involve key figures in state government. The teclu1iques 
included producing material for the mass media, moni­
toring the mass media, distributing a monthly 11ews­
lette1·, maintaining public files on the effort maintainiJ1g 
personal contact with key policymakers, conducting a 
public-opinion survey, developing two participatoi:y 
television programs, establishing review committees 
from the private and public sectors, and distributing 
study reports. In general, the program was a worth­
while effort, but it had varying degrees of success. 
Consequently, while the program generated new commu­
nication channels and elicited important input from some 
sectors of the public, other sectors were inadequately 
contacted. In addition, no group that had a strong com­
mitment to the effort was established. 

Work in this area indicated two specific directions to 
be pursued in the planning effort. First, the study iden­
tified ti·ansportation issues and opportunities, as well as 
~ome m~thods for responding tc them Vlithiu. tha cvnteAt 
of various futures. Consequently, it was recommended 
that the assumptions and findings of phase 1 be taken to 
the public and tested across the state. This should in­
clude determination of the applicability and feasibility of 
planning for the future and perhaps a consensus on a 
future that the state can accept or support. It is antici­
pated that such dialogue will also expand public knowl­
edge and awareness of transportation issues and thus 
aid in planning and decision making in the future. Second, 
the study identified a need to conduct specific studies and 
analyses to complement the sketch-planning effort. As 
noted previously, the intent of statewide sketch planning 
is to test and analyze policies and programs on a broad 
scale with lesser emphasis on the specifics of pl'oject 
development and i~plemantation. It is through this b1·oad 
analysis that gaps in the planning process are noticed, 
signaling the need for increased emphasis and analysis in 
subsequent phases. These gaps may include uuavailabil­
ity of certain data, analysis techniques, or institutional 
arrangements that currently hinder a truly comprehen­
sive transportation planning process. 

In a general context, the planning effort indicated 
three oveniding concerns that suggested a policy direc­
tion for future transportation decisions in North Carolina. 

These concerns deal with the impact of reduced energy 
resources on transportation needs and services; the rela­
tionships between the state's l'Ul'al character, urban 
development pattems, transportation services, and the 
natural envi1·onment; and the impact of limited financial 
resources for transportation investments on the total 
transportation program in the state. These concerns are 
likely to move the state in the direction of making the 
existing and substantial transportation system more effi­
cient rather than more expansive. In other words, 
transportation plaimi.ng and implementation in the future 
may change their orientation from construction facilities 
to better management of these facilities and to solutions 
outside the traditional domain of state transportation 
agencies, such as operation, regulation, land use plan­
ning, growth management, and monetary as well as non­
monetary promotion of transportation services. 

USEFULNESS OF THE NORTH CAROLINA 
EXPERIENCE 

The present status of statewide transportation pla.nning in 
the country can generally be described in terms of tluee 
characteristics- the organizational arrangement of the 
state agency or agencies directl'y responsiple for it, tile 
planning approaches or methodologies being used, and the 
degree and range of interaction within state government 
and among all levels of the public and private sectors. 
In general, the solution to these challenges has yet to be 
fou11d. Available choices are rep1·esented either by 
operating solutions that are full ot conceptu.al or practi­
cal weaknesses 01· by conceptually consistent and 
potentially valid solutions that will 1·equire years of 
development and testing before they become operational 
a.net acceptable to all parties involved (1, 3). 

In North Carolina, the organizationai structure of 
the new department of ti·anspol'tation is still mOdaily the 
oriented, with inadequate interaction and coordination 
among the different modes. Multimodal policy and sys­
tems planning is a staff function that is characterized by 
inadequate resoui·ces and isolation from the modal opera­
tions a.Jld the deciSion makers. In tbis al'ea, North 
Carolina's experience is confirming what is happening in 
other states and at the federal level: The provision of a 
less multimodal organizational structure does not by itself 
result in comprehensive multimodal planning and decision 
making. The interaction between the department of 
t:rar-,spm.-tation and 0U11::i- i:;late ;,gencies is coniined to 
budgetary considerations and logistical matters. Its 
interaction with other levels of government and the pri­
vate sector does not go beyond routine and unspirited 
compliance with federal requirements. 

As a technical approach, sketch planning in North 
Carolina bas the potential for ove1·coming some of the 
shortcomings of other planning approaches, especially 
maste1· planning. The distinction between the two 
approaches concerns their respective views of the future: 
whereas master planning typically establishes a single 
long-range future and a detailed blueprint for its achieve­
ment, the North Carolina .sketch plan establishes a plan­
ning process that recognizes two important elements. 
First, several futures could emerge. Second, while 
the1,e may be a long-range direction to guide short-run 
decisions, that direction is constantly evolving as a re­
sult of a sequence of illcremental decisions, a sequence of 
exogenous events, and the public ai1d private response to 
each. At the same time, sketch plaru1il1g retains the sys­
tems perspective, comprehensive and long-range analyti­
cal approach, and goal orientation of master planning. 
However, sketch planning allows more effectively and at a 
very early stage fo1· needed shifts or modifications in the 
objectives of the state. Specifically, the North Carolina 



experience indicates that objectives could not remain 
immune to potential changes and that each alternate fu­
ture was directly associated with a special set of objec­
tives. 

Sketch planning has proved its ability to incorporate 
increased flexibility in responding to future uncertainties 
while maintaining the primary objectives of long-range 
system planning through a low-cost, iterative process 
that involves technical and political parties and concen­
trates on policy and broad system concerns. These 
attributes of sketch planning make it more consistent 
with and responsive to the manner in which public deci­
sions are made and make it a potentially more realistic 
and useful decision-making tool. For example, sketch 
planning is viewed as a new element that can effectively 
serve the contemplated and promising multimodal 
simulation-evaluation approach and speed its devel­
opment to an operational level (1, 3). 

The North Carolina experience-also revealed some 
specific characteristics of this approach. 

1. The sketch-planning approach proved its capability 
for broad evaluation and identification of alternative and 
essentially different and realistic futures. It also 
succeeded in dividing strategies into two distinct classes: 
strategies independent of the variables that determine 
the futures and strategies dependent on such variables. 
This resulted in identifying low-risk programs adaptable 
for immediate implementation, as well as areas that 
require more detailed analysis. This approach revealed 
definite advantages, such as low cost and fewer data 
requirements of the initial planning phase, an early de­
velopment of action programs, a better understanding 
of future data needs that minimize related costs, and a 
lower monitoring load due to the identification of the 
independent strategies. 

2. The North Carolina definition of comprehensive 
statewide transportation planning made the planning pro­
cess independent of the organizational arrangements at 
the state level and allowed transportation to be viewed in 
its proper framework. It basically opened the doors to 
any of several agencies that had the needed funds or 
resources to initiate the effort regardless of the specifics 
of its stated mission. This constituted a response to the 
criticism that the North Carolina Department of Trans­
portation did not have a mandate for comprehensive 
planning that dealt with alternative futures and develop­
ment patterns in the state. 

3. Sketch planning did not require statewide origin­
destination data, which resulted in two advantages: lower 
cost and greater freedom from historical or present 
biases in forecasting techniques and model calibration. 

4. The effort specifically included urban and rural 
transportation, among others, in its area of concern. 
This was deemed essential to testing and reevaluating 
the planning efforts in these areas, as well as to provid­
ing a consistent framework for linking all elements of 
the transportation and activity systems in the state. 

5. It succeeded, especially in interurban movements, 
in considering jointly and simultaneously several modes 
of transportation. 

6. The effort stimulated reevaluation of existing 
policies and concepts and expanded the range of feasible 
transportation alternatives to go beyond the politically 
and economically acceptable and to include nontranspor­
tation alternatives as well. 

7. The effort delineated strategies beyond the tradi­
tional project-specific approach and established a clear 
tie between the transportation and activity systems. 

8. It provided a promising approach to the determi­
nation of impacts of transportation decisions. 
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In evaluating the usefulness of the North Carolina 
experience, it is important to indicate that it was con­
ceived primarily as a decision-making tool whose value 
would be measured mainly by its consequences in the 
state and not only by what it added to the general knowl­
edge in statewide transportation planning. It was also 
recognized that the usefulness of any planning effort was 
dependent on three elements- the quality of the planning 
effort itself (defined in terms of its consistency, validity, 
honesty, and comprehensiveness, as well as in terms of 
its sensitivity and its ability to address effectively issues 
of concern to the decision makers and the public and to 
provide alternatives capable of resolving such concerns), 
acceptance of the effort by decision makers and authori­
zation for implementation, and effective and honest 
implementation of the planning strategies endorsed by the 
decision makers, as well as the monitoring and adjust­
ment of such strategies over time. 

This indicates that it is premature to fully evaluate the 
quality or usefulness of the North Carolina experience in 
terms of the relative validity of its assumptions and find­
ings or in terms of its impact on the decision-making 
process. However, some relevant conclusions have 
already emerged. It appears that the ultimate usefulness 
of sketch planning will require a basic change in the 
federal attitude toward multimodal statewide transporta­
tion planning and programming. At the state level, more 
effective integration of the existing modal programs with 
multimodal systems and policy planning and a reconcilia­
tion of the political and planning processes is required. 
Even with these constraints and some of the technical 
weaknesses of this new approach, theN orth Carolina effort 
can be judged as not only useful but also imminently 
essential. It meets its basic obligations of both raising 
new and fundamental questions relevant to the futures of 
the state and initiating the search for solutions, as well 
as providing alternate solutions. The next step would be 
a strong commitment by top management and the decision 
makers to the effort and to the full use of its potential. 
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Transportation 
Management Strategies: 
Prospects for Small Cities 

Thomas F. Larwin and Darwin G. Stuart, Barton-Aschman Associates, Inc., 
San Jose, California 

A case study of a transportation system management program for the 
Santa Barbara, California, central business district is reviewed in order 
to indicate the breadth and scope that similar programs might take in 
other small urban areas. Three alternative scenarios for transportation 
management are outlined-maximizing nonautomobile access, minimiz­
ing automobile access, and maximizing internal circulation opportunities. 
The evaluation of more specific options within these categories, accord· 
ing both to potential levels of goal achievement and to local community 
preferences, is described, and components of a recommended transporta­
tion management program are outlined. Conclusions are drawn regarding 
the applicability of case study concepts and methods to other areas. 

The increasing interest in transportation system man­
agement (TSM) strategies-maximizing the efficiency of 
existing transportation facilities and services-has been 
primarily oriented toward our larger urban areas. Air­
quality problems are more severe in these areas, en­
ergy consumption is higher, freeway and transit invest­
ments are more extensive, and transportation problems 
and opportunities are generally greater. However, the 
need for higher performance from both highway and tran­
sit systems is pervasive and extends to smaller urban 
areas as well. 

This paper outlines how comprehensive transportation 
management strategies might be formulated within 
smaller urban areas, while recognizing the problems 
and opportunities for implementation. It is based on a 
recent transportation study conducted for the Santa Bar­
bara, California, central business district (CBD). 

DEFINING TRANSPORTATION SYSTEM 
MANAGEMENT 

According to the U.S. Department of Transportation, 
"automobiles, public transit, taxis, pedestrians, and 
bicycles should be considered as elements of one single 
urban transportation system. The objective of urban 
transportation system management is to coordinate these 
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individual elements through operating, regulatory, and 
service policies so as to achieve maximum efficiency and 
productivity for the system as a whole" (1). These gen­
eral guidelines have been carried fonvard by both the 
Federal Highway Administration (FHWA) and the Urban 
Mass Transportation Administration (UMTA) and ai·e in­
cluded in regulations for development of a Transportation 
lmpl'Ovement Program (TIP) for each urbanized area 
(_?.,!,!,~, ~ . 

A TSM element is basic to the TIP. It emphasizes a 
focus on transportation improvements that are efficient, 
using and optimizing existing transportation investments; 
short range, implementing lower cost, lower risk im­
provements over a short time frame; and balanced, de­
veloping multimodal programs that satisfy a variety of 
transportation, social, and service objectives. The 
components of urban transportation management can be 
categorized into four general areas. 

1. Mode of travel. Management alternatives should 
address the variety of transportation modes. 

2. Geographic orientation of travel. Alternatives can 
relate to access travel to major employment or shopping 
centers or to travel within an activity center, such as an 
internal circulation trip in downtown. 

3. Travel operations and service levels. Alternatives 
could include such physical devices as street modifica­
tions, street barriers, and various channeling devices 
to direct vehicular traffic. Nonphysical measures could 
include signalization, signing, one-way streets, and 
transit service levels (routing, headways, speeds, and 
so on). Terminal facilities (for automobile, bus, and 
bicycle) would also fall under this category. 

4. Economics of travel. Parking rates, transit 
fares, gasoline costs, bridge tolls, and similar eco­
nomic factors all affect travel patterns. 

As for any urban system, there is no one right action 
plan or plan element. Rather, an overall TSM plan must 
include a variety of elements, all working together to en­
hance each individual's mobility as well as the opportuni­
ties for mobility. Thus, a key matter in urban transpor­
tation management is the need for a proper balancing be­
tween incentives and disincentives. For one particular 
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situation, automobile disincentives may be an appropri­
ate course of action. However, such disincentives will 
not be in the public's best interest if other modal alter­
natives or travel opportunities are not available to over­
come this restriction on mobility. Alternative means of 
travel must be made available if automobile disincen­
tives are to be employed. 

CASE STUDY 

This paper reports on a study recently conducted for the 
Area Planning Council of Santa Barbara County (2). The 
major thrust of the study was to develop programs that 
would reduce dependency on the automobile for travelers 
to the CBD. 

The continuing strength and vitality of Santa Barbara's 
downtown area, when meshed with the study' s primary 
objective, highlighted a unique dilemma that the project 
addressed, i.e., to answer the question: How to attract 
more people to the downtown area and, at the same time, 
not increase the number of vehicles entering tlJ.e CBD? 
The dilemma was caused by the traditional fact that. as 
people activity in an area increases, so do the number 
of vehicles attracted and generated. Potential solutions 
call for new positive ways to encourage more people to 
use the bus, bicycle, or car pools. 

Therefore, the study investigated various low-cost 
immediate-action transportation management strategies 
and programs. From a transportation viewpoint, these 
programs involve access, terminals, and circulation. 
Further, they involve all modes of available transporta­
tion for the smaller city: automobile, bicycle, bus, and 
walking. However, at the same time, these options 
must be weighed against those factors that actually stim­
ulate and generate trips: environmental conditions and 
land use. Together, these factors affect transportation 
to, from, and within the downtown area. Thus, they all 
must be considered when evaluating alternative trans­
portation actions for the CBD. 

The Santa Barbara metropolitan area is bordered on 
the south by the Pacific Ocean and on the north by the 
Ynez Mountains. It is a coastal community about 2 
hours' driving time from central Los Angeles. Table 1 
indicates the population of various segments of the region 
and the importance of the CBD as a major employment 
center in the area. The CBD core contains less than 2 
percent of the south coast area's population but holds 
nearly 20 percent of its available employment. Further, 
the entire CBD contains more than 25 percent of the em­
ployment available in the south coast metropolitan area. 

CBD Travel Patterns 

In order to obtain a thorough understanding of CBD 
travel patterns and traveler chai·acteristics, a compre­
hensive series of travel surveys (of parkers, pedestri­
ans, employees, and people driving through.) was con­
ducted during the months of August and October 1974. 

Table 1. 1970 population and employment levels in Santa Barbara. 

P opulation Employment 

Percent Percent 
Category Number of County Number of County 

Central business district 
Core 2 335 0,9 11 687 11.1 
Total 8 164 3 .1 15 406 14.6 

City of Santa Barbara 70 215 26 .6 29 000 (est.) 27.4 
South coast area• 150 425 58.9 60 000 (est.) 56.8 
Santa Barbara county 264 324 105 700 

"Includes Santa Barbara, Goleta Valley, Montecito, Carpinteria, and Summerland areas 

These surveys not only provided a satisfactory data base 
(nearly 10 000 interviews) but also provided information 
that could be used in the actual evaluation of alternative 
transportation programs for the CBD. In this manner, 
the survey results themselves became important ingre­
dients in the determination of a recommended transpor­
tation management program. This expanded information 
base was obtained, in particular, through a series of 
attitudinal questions asked in a survey of people who 
work in the downtown area. Additional surveys dealt 
with the travel patterns and characteristics of nonworkers, 
pedestrians, and motorists driving through the CBD. 

Some important travel facts were determined from 
these surveys, including 

1. Shorter trip lengths. It was found that approxi­
mately 65 percent of CED-oriented trips originated within 
1. 8 km (3 miles) of the dowutown area. This short trip 
length makes it extremely difficult for transit to compete 
with the private automobile. A 10-min wait for a bus, 
for example, would completely offset any convenience 
offered by the bus. 

2. Abundance of free available parking. In Santa 
Barbara, 60 percent of CBD employees parked free. 
Many of these employees parked on the street in adjacent 
residential areas. Thus, any possible cost advantage of 
transit is reduced considerably. 

3. Significant through and internal circulation traffic. 
Approximately 30 percent of the vehicular traffic passing 
through the center of Santa Barbara's CBD had neither 
an origin nor a destination there. Another 15 percent 
involved trips that had both trip ends in the CBD. Further, 
it was determined that 30 percent of the cars parked in 
the CBD during the peak accumulation time were reparked 
in the CBD during the day. The result is that much 
(nearly half) of the hitffic in the CBD represents either 
through traffic or vehicles reparking. 

4. Short peak period. Peaking of employee work 
schedules was found to be significant; nearly 75 percent 
began and ended work during the same hours. However, 
the proximity of parking to access and egress routes 
meant that a relatively short part of each trip was in 
motion within the CBD. The achial peak period (during 
which traffic congestion does exist) is much closer to a 
15- or 20-min span than to an hour. 

Framework for Evaluation 

Building on this base of factual information, alternative 
transportation management scenarios were developed for 
testing and evaluation. Using evaluation criteria that 
were developed from regional (countywide) goals and 
objectives, a recommended transportation management 
plan was developed. The regional transportation goals 
identified by the Area Planning Council were used to 
guide the study. These four goals were to 

1. Develop a comprehensive transportation system 
that provides a choice of transportation modes for people 
and goods, 

2. Preserve and enhance the character of the en­
vironment, 

3. Prepare plans with provisions to ensure that ap­
propriate new transportation methods can be incorporated 
as they become available, 

4. Coordinate land use and transportation planning 
and capital improvement programming so that transpor­
tation needs can be met as growth occurs. 

From this list of goals, a set of 14 objectives was de­
veloped by the consultant team. These objectives, de-



signed to provide more specific direction for measuring 
plan performance, were to 

1. Maximize CBD transportation access, 
2. Enhance modal opportunities in the central area, 
3. Minimize the amount of traffic traveling through 

the downtown area with neither an origin nor a destina­
tion in the CBD, 

4. Decrease dependence on motor vehicles for in­
ternal circulation trips, 

5. Minimize pedestrian-vehicle conflicts, 
6. Maximize ease of travel between major activities 

and buildings in the downtown area, 
7. Minimize the inconvenience of transfers between 

modes, 
8. Maximize visual compatibility of the transporta­

tion system with the downtown style of architecture and 
environment, 

9. Minimize noise and air pollution, 
10. Improve service to major CBD activities, 
11. Maximize the flexibility of future transportation 

operations, 
12. Maximize the efficient use of existing invest­

ments and facilities, 
13. Maximize ease of implementation, and 
14. Minimize costs in relation to expected benefits. 

OVERVIEW OF TSM SCENARIOS 

The guidelines promulgated by FHWA and UMTA (4) list 
a variety of improvements that could be implemented 
within a TIP. For planning and evaluation purposes, the 
various actions included under these federal guidelines 
were grouped into three basic scenarios. 

Maximum Nonautomobile Access 
Oppo1·tunities 

Included under this scenario were a variety of access 
alternatives that emphasize public transportation, bi­
cycle facilities, walking, and supporting policies. Among 
the public transportation alternatives investigated were 

1. Improved fixed-route bus service to expand the 
present bus system's level of service by reducing head­
ways and extending route coverage. 

2. Demand-responsive (dial-a-ride) bus service, 
with doorstep service, whereby passengers are picked 
up and dropped off within a very short distance of their 
destinations. 

3. Commuter subscription service, operated simi­
larly to demand-responsive service but catering to the 
CBD employee. Monthly subscription would bring door­
to-door bus trips for the employee. A variation of this 
service would be the operation of van pools. 

4. Related public transportation facilities, including 
the development of outlying park-and-ride lots in com­
bination with direct express bus service and facilities 
that expedite transit-vehicle movement, such as exclu­
sive lanes for buses and special bus ramp facilities. 

5. Improved bicycle facilities, including both paths 
and terminal areas. 

6. Policy alternatives, including two primary pro­
grams-the staggering of work hours and the continued 
expansion of transit promotion and marketing. The 
former concept would involve flattening the distribution 
of beginning and ending work hours for employees in the 
downtown area. The objective of such a program would 
be to more evenly distribute these times over the course 
of the morning and afternoon peak periods. Included 
under the latter program would be an expansion of tran­
sit marketing efforts to include economic incentives for 
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employers and merchants in the downtown area, joint 
merchandising programs with the CBD parking district, 
or simply expanded advertising campaigns. 

Minimum Automobile Access Opportunities 

Included with this scenario were alternatives oriented 
toward increasing the average occupancy of automobiles 
arriving in the CBD, such as: 

1. Carpool incentives-special close-in parking lo­
cations, special parking rates, merchandise coupons, or 
even employer bonuses for government-, employer-, 
merchant-sponsored programs that would encourage 
people to carpool. 

2. Automobile-free zone-an area in which automo­
bile traffic would be discouraged or even prohibited. 
This coule be a street or a zone that would be, in effect, 
turned over to the pedestrian. The purpose of such a 
program would be to restrict traffic penetration of the 
downtown area. 

3. Restrictions on parking time-restriction of on­
street parking facilities (or other facilities) to discourage 
or prevent long-term parkers from using them. 

4. Parking rate increases-an economic disincentive 
for downtown parkers, oriented primarily toward the 
long-term parker. Such a program could be balanced 
with a program that provides incentives for the commuter 
to switch to transit. 

5. Fringe parking facilities-the current Santa Bar­
bara downtown plan incorporates a multimodal transpor­
tation terminal at the CBD fringe, in which parking is a 
key function. While fringe parking facilities do not in­
vite motorists to get out of their cars for the entire trip, 
they do intercept motorists before they penetrate the 
downtown area. Normally, a supplemental shuttle-bus 
system is necessary to provide a convenient linkage be­
tween the core area and the parking facility. 

Maximum Internal Circulation 
Opportunities 

Internal circulation opportunities build on many of the 
alternatives outlined above: 

1. Pedestrian precinct-similar to the automobile­
free zone described above. Such a precinct typically 
takes the form of a full mall treatment for a street. 

2. Shuttle bus-an expansion of the current downtown 
service to provide shorter headways and greater route 
coverage in the CBD. 

3. Preferential transit streets-separate, exclusive 
lanes within existing thoroughfares or bus-only streets. 
Such an alternative would help to provide a travel-time 
advantage for the bus and thus help to overcome downtown 
traffic congestion. 

EVALUATION OF ALTERNATIVE PLANS 

The evaluation of the alternative scenarios outlined above 
was conducted in terms of potential achievement of the 
objectives identified earlier. While the overall goal is, 
of course, to achieve all of the objectives at a desirable 
level, this is not always possible. Some objectives are 
achieved at the expense of others (trade-offs). Because 
of the need to assess overall goal achievement, the per­
formance measures used must be matched or combined 
to provide certain composite evaluation results. It is the 
comparison or aggregation of these results that leads to 
the development and recommendation of a transportation 
management plan. 

Since the scope of the study did not permit a detailed 
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quantitative evaluation, a qualitative rating scale was 
used to assess each alternative. In essence, a system­
atic comparison of the more specific program options 
for each scenario, matched against each of the 14 ob­
jectives, was accomplished on the basis of a judgmental 
rating. 

Table 2. Results of the survey of employee preferences. 

Category Number 

Most desirable method to r educe automobile use in 
CBD (sum of first two preferences) 

More frequ ent bus service 2 547 
Specia l commuter buses 2 132 
Car -pool incentives 2 003 
Park-and-ride lots I 810 
Closer bus service to home 1 419 
Better bicycle facilities 1 105 
All-<lay parlting prohibition 411 
All-day parking more expensive .......ill. 

Total 11 572 

?i4ost desirable unconventional method to reduce 
impact of automobile 

Free parking for smaller cars 2 502 
.None I 955 
Higher parking rates for one-occupant car I 786 
Higher parking rates for large cars ~ 

Total 6 638 

Greatest drawba ck to reducing automobile use in CBD 
Shoppers will not come downtown 2 998 
Hards hip on employees who must use car fo r work I 241 
Some people need car for personal business 519 
Infringement on per sonal convenience a nd comfort 360 
Bus service cannot be made adequate 325 
Cars are no problem 221 
Employees will not work In CBD 177 

Total 5 841 

Pa ired preference questions 
Car pool 855 
Park-and-ride 999 
Neither ~ 
Total 3 067 

Special commuter bus 1 229 
Improved bus service I 013 
Neither ~ 
Total 2 809 

Most significant factor that would make you consider 
taking bus to work 

Comparable commuting time t o presenl I 048 
10 - min frequencies 42 7 
Free bus se rvice 409 
Nothing 401 
Bus route within 2 blocks of home 343 
Adequate shelters 114 

Total 2 742 

Figure 1. Evaluation matrix for alternatives and objectives. 
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As another phase of plan evaluation, the results of the 
employee survey were applied. The questions included 
in this survey were those used to ascertain the prefer­
ences of people who live in the area and work in down­
town Santa Barbara. The combination of the technical 
evaluation criteria (as interpreted by the consultant team) 
and the preferences revealed by the surveys was used in 
a two-pronged approach to formulating a recommended 
plan. 

Community Preferences 

An indication of the level of acceptance of the alternatives 
under consideration was given by certain questions in­
cluded on the employee and pedestrian surveys, the re­
sults of which are summarized in Table 2. According to 
the surveys, the most desirable methods to reduce auto­
mobile use in the CBD involve greater use of public 
transportation-special commuter buses, more frequent 
bus service, park-and-ride lots, and closer-to-home bus 
service. The paired comparison questions indicated that 
the special commuter bus seemed to have the most po­
tential, since it was being preferred over route or ser­
vice impr ovements to existing bus service. Also, pro­
vision of park-and-ride facilities was preferred to car­
pool incentives. 

The greatest drawback respondents saw in reducing 
the use of automobiles in the downtown area was the im­
pact on retail shopping facilities; more than half of the 
respondents indicated that shoppers would be discouraged 
from coming downtown if automobile use were curtailed. 

Travel time is still a very important factor to the 
commuter. Approximately 38 percent of the respondents 
indicated that the most significant factor that would make 
them consider taking the bus to work was a commuting 
time comparable to what they already have. Other key 
inducements that were noted included frequent service 
(10-min headways), free bus service, and bus stops lo­
cated within two blocks of the home. In addition, ap­
proximately 15 percent indicated that nothing would make 
them consider taking the bus to work. 

Incentives for using small cars showed relatively high 
acceptance; nearly 40 percent of the employees thought 
that free parking for smaller cars was a desirable method 
of reducing the impact of the automobile. Just over 25 
percent thought that higher parking rates for the one­
occupant automobile were also desirable. However, ap-
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tional alternatives was satisfactory. The expanded use 
of a downtown shuttle bus for internal circulation trips 
was supported by approximately 38 percent of the pe­
destrians interviewed. 

Goal-Achievement Analysis 

For the purposes of evaluation, the three scenarios were 
separated into 11 distinct alternatives, each of which was 
then judgmentally evaluated by the consultant team as to 
its potential to achieve each of the planning objectives. 
The results of this evaluation are summarized in the 
matrix in Figure 1. Each of the alternatives was sub­
jectively graded on a scale of 1 to 5 as to how well it 
would satisfy each particular objective. Even though 
some objectives were obvious ly more impo1·tant than 
others, weights were not applied in the p1·ocess (i.e. , 
all objectives wel'e assumed to be of equal importance); 
a more formal and quantitative evaluation could be per­
formed in later phases of implementation. In addition, 
the 11 alternatives were evaluated individually; that is, 
each alternative was evaluated as a distinctly separate 
option. 



1. Maximize CBD access. The provision of an ex­
press ride without transfer from origin to destination 
was felt to be the most critical factor in diverting mo­
torists to transit or car pooling. Diversion of motorists 
was used as a surrogate measure of enhancing accessi­
bility to downtown Santa Barbara and determining the 
overall efficiency of the CBD transportation access 
system. 

2. Enhance modal opportunities. The most signif­
icant modal alternatives to the automobile were judged 
to be the commute],' bus and dial-a-ride. Both of these 
transit services would not only generate the most sig­
nificant amount of diversion from the automobile but 
would also offer the best alternatives to the mobility 
needs of area residents. 

3. Minimize through traffic. Most of the alterna­
tives would not have any significant impact on reducing 
through vehicular traffic. However, it was judged that 
designation of automobile-free zones would do the best 
job of discouraging such traffic. Completion of the US-
101 freeway (along the CBD fringe), although it was not 
considered here as an alternative, would certainly in­
duce some through traffic to remain on the freeway and 
would be expected to prevent some traffic not destined 
for the CBD from penetrating the downtown area. 

4. Decrease automobile use for internal trips. The 
automobile is currently a significant mode of transport for 
the internal-circulation trip in downtown Santa Barbara. 
Discouragement or prevention of all-day parking in the 
CBD core, expanded shuttle-bus service, or automobile­
free zones would provide the best ways of minimizing the 
use of the personal automobile for short trips. 

5. Minimize pedestrian-vehicle conflicts. Pedes­
trian safety in the downtown area can be enhanced by re­
ducing the potential for pedestrian-vehicle conflicts. 
Again, elimination of the automobile would have the 
most dramatic impact in improving safety. Thus, all­
day parking disincentives and automobile-free zones 
were rated as having the potential to satisfy this objec­
tive to the highest degree. 

6. Maximize ease of circulation. Not many of the 
alternatives could actually facilitate ease of circulation; 
improved shuttle-bus operations were judged to be the 
best means. However, on a longer range basis a highly 
improved alternative, such as automated personal rapid 
transit, would satisfy this objective to a high degree. 
Because of its long-range nature and corresponding cost 
implications, this alternative was not evaluated further 
in the context of this study. 

7. Minimize transfers. Transferring between ve­
hicles or modes can be a frustrating experience for the 
traveler and is a major factor behind low penetration of 
the travel market by public transportation. The one­
seat ride offered by commuter buses, dial-a-ride, and 
car pools would minimize transfers to the greatest degree. 

8. Visual compatibility. This objective was concerned 
with how well each alternative fits into the special visual 
feeling offered by the style of architecture and environment 
of downtown Santa Barbara. Prohibition of vehicular traf­
fic in the downtown core through the use of automobile­
free zones would be the most satisfactory alternative. 

9. Enhance the environment. This objective is 
concerned with the enhancement of air quality and reduc­
tion in noise. Diversion of motorists to transit or low­
energy modes would best help achieve this objective; 
therefore, the most satisfactory alternatives would be 
commuter buses, dial-a-ride service, improved bi­
cycle and pedestrian facilities, and parking disincentives. 

10. Service to major CBD activities. Service to ma­
jor CBD activities is primarily a function of access con­
venience and ability to provide doorstep service. The 
inherent flexibility of the automobile and some bus al-

ternatives help them perform best. Fixed-route bus 
service, for instance, does not possess the flexibility 
or service of dial-a-ride. 
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11. Flexibility of expansion. There are no clear 
winners among the alternatives for this objective. How­
ever, the alternatives that require physical improve­
ments were judged lowest since they would be more dif­
ficult to expand. 

12. Efficient use of existing facilities. This objective 
is concerned with optimizing the existing investment in 
capital facilities, e.g., streets, parking facilities, and 
buses. While all the alternatives were oriented to achieve 
this objective, those that require further capital invest­
ment were judged to perform less effectively than the 
others. 

13. Ease of implementation. This objective is a 
catchall for an expression of community attitudes, local 
policies, or difficulty in obtaining funding. Improving 
fixed-route bus service was judged to be the least con­
troversial and easiest to implement. Parking disincen­
tives and development of automobile-free zones were 
judged to be the most difficult to implement. 

14. Cost-effectiveness . This objective is related to 
the overall measure of cost versus benefits. Using the 
ratings for the previous 13 objectives and the anticipated 
order-of-magnitude costs of purchase, construction, or 
operation as a guide, each alternative was graded on its 
potential cost-effectiveness. Commuter 'buses, car pool­
ing, and parking disincentives received the highest scores. 

THE RECOMMENDED PLAN 

Further assessment of the alternative transportation 
management options listed above was conducted along 
two dimensions: preliminary examination of potentials 
for automobile diversion (higher mode split to transit) 
and preliminary analyses of operating and capital cost 
requirements. These further analyses were limited, 
however, to only the most promising options and were 
set within the context of further detailing a recommended 
CBD transportation management strategy. 

A first step involved judgmentally setting a realistic 
target for automobile diversions. A 1980 target level for 
desired shifts in access to the CBD for various travel 
modes was established as the condition under which no 
additional vehicular crossings of the CBD cordon occur. 
Under this condition, projected travel growth would be 
accommodated by transit, bicycles, taxis, motorcycles, 
walking, or car pooling. If these 1980 targets were 
achieved by a combination of transit, bicycle, and walk­
ing modes, it would mean that the overall transit modal 
split would be 7.8 percent during the day compared with 
2.4 percent today, and 10.9 percent during the evening 
peak hour compared with 5.4 percent today. From 
the outset it was apparent that token actions to improve 
transit service would not bring about this desired change 
in mode use in a small urban area such as Santa Barbara. 
Rather, if such a change is desired by the community, 
significant incentives for nonautomobile travel, balanced 
with significant disincentives for automobiles, would have 
to be provided. Moreover, new policies agreed upon by 
the city and the Area Planning Council will be needed re­
garding parking and transit if residents of the area are 
really to alter their current automobile-oriented life­
styles. 

Consequently, the recommended plan represents a 
hybrid of the alternatives described above, drawing upon 
the various options to form a new package that appears 
most likely to achieve the planning objectives. The plan 
recommended inclusion of the following elements: 

1. Transit incentives-provide special commuter 
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service (additional express service with outlying park­
a nd-r ide facilities and small-vehicle s ubscription bus 
pooling), imprnve the level of service offered by fixecl-
1·oute tr ans it (more dir ect routing to the downtown area 
and shorter peak-hour headways ), pr ovide midday 
demancl- resp011s ive s ervice, and improve the CBD shut­
tle service {shorter headways, str.onger mar keting, bet­
ter 1·oute identification) · 

2. Car-pool incentives-reserve close-in parking 
stalls for car poolers, reduce parking rates as automo­
bile occupancy increases, provide employer bonuses for 
car pooling, and assist employers to sponsor van pooling; 

3. Implementation of the city bikeway master plan­
provide bike trailers for buses, additional bicycle routes, 
and locked bicycle storage facilities at central CBD lo­
cations; and 

4. Dis lncentives for all -day parkers-place a 1-hour 
limit on all-day on-s treet parking {currently free); es­
tablish an employer transportation assessment district 
based on the amount of private employee parking pro­
vided, to help finance transit-oriented improvements; 
and inc1·ease the off-street parking rates for all-day 
parkers (including cur rently free private lots). 

A summary of potential automobile-to-transit diver­
sions is shown below. 

During During Evening 
Plan Element the Day Peak Hour 

Special commuter bus 1200 350 
Improved fixed-route service 3200 950 
Demand-responsive service 1000 0 
Pooling incentives 2600 800 
Improved bicycle facilities 1900 350 

Total 9900 2450 

The numbers of potential person-trips diverted were 
derived from an expansion of modal preferences dis­
closed in the employee attitude survey and represent 
upper-limit values based on questions concerning al­
ternatives to the single-occupant automobile. The po­
tential number of daily and peak-hour commuter-bus 
users was found to be 6000 and 1800 respectively. How­
ever, due to the lower number of buses recommended, 
the patronage figure was reduced accordingly. In addi­
tion, the potential numbers of daily and peak-hour car 
or van poolers were 4200 and 1250 respectively. How-
"" ........ _ .J!"- +i.. ........... ...... - ...... .,... .......... :;+ .... ........ ............. ~ .... ..:1 +i.. .... + +i.. .... ...... .. 
.;; y ,c;: .1., .I.VA. I.J.J.\.iO'-' pu.1.pvovo ,1,1, nuo uoou..1..1..1.""u 1.,.u.u..1,, i..1..1.\.i Q..y -

erage automobile occupancy would be between 2. 5 and 
3.0 and that the driver would be part of the potential 
number. Although they are admittedly preliminary and 
judgmental, these estimates suggest that a strong trans­
portation management program does have a good chance 
of achieving modest increased automobile diversion 
targets. 

CONCLUSIONS 

This case study of the Santa Barbara CBD has several 
important implications for the development of transpor­
tation management strategies in other small'urban areas. 

1. In general, the single area that experiences the 
most congestion, air pollution, pedestrian-vehicle con­
flicts, and other negative transportation consequences 
will be the CBD. The CBD consequently represents a 
logical focus for transportation management strategies 
in such cities. 

2. As the Santa Barbara example shows, most of the 
transportation management options now being explored 
for larger urban areas still seem relevant, on a smaller 
scale, in smaller cities; this covers the various modes 

(automobile, tr ansit, bicycling, walking) as well as 
transportation functions (access, terminals, internal 
cir culation) . 

3. Because of the analysis, forecasting, cost, and 
budgetary uncertainties involved, transportation man­
agement strategies should emphasize the short-range, 
low-cost, low-risk aspects of most of the management 
options that appear to be relevant in smaller urban areas . 

4. Development of the Santa Barbara transportation 
management program indicated the critical importance 
of balancing transit incentives against automobile dis­
incentives; comprehensive management strategies must 
be pur sued. Moreover, the positive aspects of imple­
mentation (e.g., new buses and r outes) must be made 
very visible to the public. 

5. While smaller urban areas may have an assort­
ment of problems similar to those of larger areas, po­
tential TSM solutions are not directly transferable. 
Each area presents a unique situation. Both some sort 
of goal-achievement analysis and a probing of local com­
munity preferences and attitudes are essential. 

6. Implementation of TSM will not be easy. Real­
istic targets for modal shifts should be set, recognizing 
that significant diversion from automobile modes will not 
occur overnight. 

7. The combination of shorter trip length, available 
parking, and shorter peak periods indicates that diversion 
to transit will not be significant without some set of auto­
mobile disincentives. 
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Abridgment 

Research in Urban 
Traffic Management 

William D. Berg and Philip J. Tarnoff, Federal Highway Administration, 
U. S. Department of Transportation 

Until recently the design and operation of urban transpor­
tation facilities have been aimed at the efficient move­
ment of large numbers of vehicles on freeway and surface 
street systems. Attention is now being directed toward 
transportation system management (TSM) programs, 
which emphasize the coordination of all surface transpor­
tation modes through operating, regulatory, and service 
policies so as to achieve maximum efficiency and produc­
tivity for the system as a whole (1). Much of this con­
cern can be directly traced to the-current energy and 
environmental problems faced by our society. 

Among the actions to be considered by urban areas as 
they develop their TSM plans are traffic operations im­
provements, preferential treatment for transit and other 
high-occupancy vehicles, management and control of 
parking, and truck operation controls. The federal TSM 
regulations are directed at the metropolitan planning 
organization (MPO), whose responsibility it is to carry 
out the urban transportation planning process and to de­
velop a transportation plan and a transportation improve­
ment program. However, it remains the responsibility 
of the individual local units of government to implement, 
operate, and maintain the various elements of the TSM 
program. Thus, the new emphasis on system manage­
ment has clear implications for both the transportation 
planner and the traffic engineer. 

The transportation planner in the MPO will increas­
ingly be called upon to examine and analyze traffic man­
agement systems on a microscopic planning scale. Per­
formance and environmental objectives must be defined 
and measures of effectiveness developed. A systematic 
methodology for designing alternative control configura­
tions must be formulated. Simulation models must be 
available to predict the system's response to proposed 
control configurations. Lastly, an evaluation framework 
must be devised so that consistent and reasonable deci­
sions can be made. 

Similarly, the local traffic engineer can no longer 
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afford to concentrate on operational problems at isolated 
locations. The operation and control of all surface trans­
portation modes over the urban street and highway net­
work must be addressed from a system point of view, 
with the goal of optimizing a comprehensive set of mobil­
ity, energy, environmental, and efficiency objectives. 
This will require increased interaction with the activities 
of the MPO, as well as the application of more sophisti­
cated traffic management concepts and tools. 

TRAFFIC MANAGEMENT RESEARCH 

It is clear that there are a multitude of research needs in 
the broad area of transportation system management. 
One response to these needs is a new· multiyear program 
of research in urban traffic management that was initiated 
in 1974 within the Office of Research of the Federal High­
way Administration (FHW A). This program of applied 
research is designated as Project 2K in the Federally 
Coordinated Program of Research and Development in 
Highway Transportation and is tentatively programmed 
for $15 million of support from research funds adminis­
tered by the FHW A. 

As it is now structured, the project has a dual focus. 
One area of emphasis is on the transportation system or 
traffic management process that complements the long­
range urban transportation planning function. The other 
general area of emphasis addresses the design, imple­
mentation, and evaluation of specific traffic management 
control strategies. A brief review of several research 
activities that will support this dual focus is presented 
below. 

Describing System Effectiveness 

The continuing process of gathering and analyzing rele­
vant, timely information is a key ingredient in an urban 
traffic management process. To date, traffic system 
data-gathering activities have been focused on such 
characteristics of the traffic stream as travel speed or 
time, number of stops, delay, volume, and occasionally 
density. The only socioeconomic or environmental con­
sequence that is consistently recorded is accident experi­
ence, although there have been recent efforts to measure 
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and incorporate a wider range of these factors in the 
evaluation of alternative highway designs (2, 3). 

Research is now under way to determine appropriate 
measures of effectiveness for the traffic management 
process. Specific attention is being devoted to establish­
ing the relevant system objectives to be optimized, ac­
counting for the interdependencies of the system param­
eters and the system objectives, and developing a cost­
effective system monitoring and surveillance program. 

System Performance Models 

An urban traffic management process also requires the 
capability to predict the system's response to alternative 
traffic control configurations. There has been a great 
deal of work over the years in the development of travel 
demand and network simulation models for long-range 
strategic transportation planning (4). However, these 
models have generally been of too low a resolution for 
application to traffic management decisions. 

Using a different approach, traffic-flow theorists have 
developed traffic-flow simulation models at both the 
microscopic and macroscopic levels. One such network 
simulation model is UTCS-1, developed under the spon­
sorship of FHW A (5). UTCS-1 simulates an urban street 
network as a system of links and nodes. Each vehicle is 
specifically represented and its movements are computed 
according to car-following relationships and queuing 
logic. 

In order to use simulation for the testing of a traffic 
control strategy that has a significant effect on traffic 
distribution, it will be necessary to simulate an area that 
contains a substantial portion of the routes the vehicles 
may follow. This area is often too large to be simulated 
efficiently by microscopic simulation techniques that rep­
resent individual vehicle movements. Furthermore, 
existing microscopic simulation techniques do not have 
the capability for assigning vehicle trips according to 
their origins and destinations. Therefore, a simulation 
model with a traffic-assignment algorithm and the ability 
to macroscopically process groups of vehicles is sched­
uled for development early in the project. 

Control Strategies 

A key element in the urban traffic management process 
is the generation or search for feasible alternative con­
trol configurations that would offer potential improve-
1111::ats i.11 ovebw.l system pedoi·ma.uce. Buth rt::;trn.n.:h 
and operating agencies are currently applying a wide 
variety of control techniques with varying degrees of im­
pact on the operation of the urban area's transportation 
system (6). Detailed information regarding the effects of 
these techniques on system operation is to be obtained 
for a number of different operating conditions both to 
support the development of control-strategy design meth­
ods and to provide factual guidance to traffic engineers 
who must implement and operate these traffic manage­
ment controls. 

System Evaluation 

The proposed traffic management process will also re­
quire a rational, comprehensive decision-making frame­
work that is sensitive to established system objectives 
and measures of effectiveness. Because of the variable 
nature of the traffic management decisions that will have 
to be made, it is essential that the evaluation framework 
reflect a corresponding flexibility in its application. It 
must be capable of revealing trade-offs between conflict­
ing objectives, as well as the incidence and distribution 
of the control system outputs over time and space. 

Because the movement of vehicles simply reflects the 
means by which people and goods move between points of 
origin and destination, the evaluation framework must 
also possess the ability to array system consequences in 
terms of particular user and community groups. 

Summary 

The project's scope, as it has been briefly described, is 
designed to produce a set of methods and guidelines that 
will enable the local transportation planner and traffic 
engineer to systematically plan and implement traffic 
engineering and traffic control improvements. But, per­
haps more important, the project will provide local offi­
cials with the methodology for performing a systematic 
analysis of the total metropolitan area and controlling and 
operating the system in that area in a manner that will 
ensure that it is used to its fullest potential. 

Project 2K is just under way and, because of the 
emphasis on field evaluation of control strategies, there 
is ample opportunity for active state and local participa­
tion in the research program. Moreover, the FHWA 
Office of Research is actively seeking comments and 
suggestions from the traffic engineering and transporta­
tion planning communities in relation to the objectives, 
scope, and substance of the proposed research. This 
type of input is considered to be a valuable ingredient in 
achieving a truly coordinated and productive research 
product. 
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