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Long-Range Strategic Planning and Forecasting Techniques: 
The State of the Art 

ROGER L. CREIGHTON, Roger Creighton Associates, Inc 

The charge of this paper is to discuss methods and 
techniques for long-range strategic planning and 
forecasting--methods and techniques that are at the 
frontier of current knowledge and that will give us 
clues to the direction in which transportation plan-
ning will proceed in the future. 

At the Conference on Urban Transportation plan-
ning in the 1980s, held at Airlie House in 1981, it 
was declared that there would continue to be a need 
for systemwide transportation facilities planning. 
That need stems first from the long lead times that 
it takes to plan and build new transportation fa-
cilities but also from the need to have a sound 
framework within which short-range project plans can 
be evaluated. 

However, in the program for this conference, this 
workshop was asked to be strategic rather than fa-
cilities oriented, and hence it seemed reasonable to 
downplay the idea of systems. we shall not get 
totally away from systems, however, because some 
strategic-planning techniques are inherently systems 
oriented and because we have also been asked to look 
at the relationships between strategic and fa-
cilitiés planning methods--in effect, to build link-
ages between the two activities. 

In this paper I will concentrate on strategic 
planning and forecasting at the state level. Darwin 
Stuart, in the companion paper on the state of the 
practice, concentrates on planning at the regional 
and metropolitan levels. 

As we go up the scale into longer time frames and 
become concerned with larger regions (both of these 
are essential characteristics of strategy as opposed 
to tactics), travel behavior becomes of interest 
primarily as an aggregate phenomenon. In effect, we 
must focus not on individual trips or origin-
destination patterns or temporal patterns, but on 
vehicle miles of travel, person miles of travel by 
public transportation, and ton miles of freight. In 
strategic planning and forecasting, travel is only 
one of a number of large and important factors such 
as the condition of physical facilities, the avail-
ability of financial resources, the state of the 
economy, the price of energy, the prosperity of 
private transportation companies, the application of 
new technology, the quality of the environment, and 
the quality of life. In this kind of setting, 
travel behavior and its forecasting are only impor-
tant in aggregate terms. 

The evidence on which this paper is based is 
drawn almost exclusively from my research work on 
NCHRP Project 20-5, which was the development of a 
synthesis report, Statewide Transportation Planning 
(1) 

CONTEXT - 

Methods and techniques play their proper roles in 
the context of large work programs and government 
organizations. Without the support of a dynamic 
departmental program that assigns problems to trans-
portation planners and uses their forecasts, eval-
uations, and plans for actual decisionmaking, the 
methods and techniques may become only toys. 

To develop a dynamic program, any department 
needs an appraisal of where it stands. As an exam-
ple of such an appraisal and its impact on a state-
wide planning program, an inspection of Figure 1 (1)  

is suggested. The last column in that figure is 
particularly relevant. 

The following conclusions may be drawn regarding 
strategic transportation planning at the state level 
(1). Many of the same conclusions apply at the 
regional or metropolitan level, except that in those 
areas the structure of government is less unified 
and the needs for freight transportation planning 
are generally less. 

There will be a need for more staff work in 
financial policy planning, programming, and critical 
examination of year-to-year performance of all modes. 

Less attention will be paid to system plan-
ning, at least in the classical comprehensive, con-
tinuing, and cooperative (3C) approach. 

3•  planning will become more multimodal rather 
than being restricted to traditional modes. 

There is a need for better, more responsive 
tools in most of the modal planning areas. 

Work with private transportation systems will 
continue, both for person and goods movement. This 
will require greater understanding of these modes 
and of the way they affect the economy of a state. 
Public investments will continue to be needed to 
cushion the impacts of changes and to improve or 
coordinate the operations of all systems, but these 
investments will have to be made with more careful 
attention to their economic worth. This planning 
will continue to be an intermodal activity; engi-
neering economics will play a 4pajor role. 

Planning will become more sensitive to the 
impact of transportation (all modes) on the economy 
of each state. 

Clearly, we must look for methods and techniques 
that will address critical issues and respond to the 
requirements that top management in a transportation 
agency will place on its planning staff. 

In this regard, it is helpful to look at the 
framework for statewide transportation planning that 
was proposed in the NCHRP synthesis report. This 
framework is responsive to the increasing management 
orientation of transportation planning and organizes 
statewide transportation planning into two parts: 

The substantive part, that which is concerned 
with the substance of transportation: the different 
modes, their physical and service properties, and 
travel behavior (persons and goods). Substance 
involves systems planning, corridor planning, and 
project planning. 

The management part, that which deals broadly 
with all implementation procedures from decisions on 
policy and strategy to communications with legisla-
ture and the public, programming, and the monitoring 
of system performance. 

This recommended framework is shown in Table 1. 
Note that strategic planning or policy analysis has 
a key place at the top of the management column. 
Such a position, however, does not make strategic 
planning independent of systems planning or modal 
planning in the substantive column or of communi-
cations, programming, or performance monitoring in 
the management column. All of these activities are 
interdependent. 

TECHNIQUES 

Given this background and context, what techniques 
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are available? What is the state of the art? In 
what direction is transportation planning going? 

As it turns out, there are a large number of 
methods and techniques that are new, exciting, and 
worthy of being labeled state of the art. 

NCHRP 20-5 identified 27 techniques that were 
called examples of good practice. Clearly, we can 
only present a few here and then only briefly. 
These are of two types: (a) individual techniques, 
which repond to specific problems; and (b) integra-
tive techniques, which help to coordinate results. 

The presentations describe the problem or prob-
lems faced, the method in brief, and then attempt to 
identify the key characteristics that make each 
technique worthy of being called the state of the 
art. At the conclusion, I shall try to pull these 
characteristics together to see whether they give 
any clues as to the future of transportation 
planning. 

Individual Techniques 

Group A: Estimation of Financial Resources 

Estimation of financial resources is one of the 
critical elements in long-range strategic fore-
casting for the simple reason that financial re-
sources establish the boundaries of the capital and 
operating plans and programs of a transportation 
agency. 

Travel forecasting in turn is an important com-
ponent of financial forecasting because fuel, ve-
hicle ownership, and other travel-related items are 
major components of the tax base that is tradi-
tionally available for or dedicated to transporta-
tion improvements. 

There are a number of financial forecasting 
models that states are using (2,3). However, the 
California package of models, including FINPLAN (4), 

Figure 1. Potential impact of current issues on state transportation programs and on requirements for planning. 

Issue 

Lower financial 
resources. 

Completion of Interstate 
system and other major 
expressway systems. 

Decreased rate of 
automobile VMT growth, 
but increased 
truck VMT. 

Shift in government 
policy: less 
intervention in 
private transportation. 

Greater foreign trade 
(export/import of 
freight). 

Higher energy costs 

Adaptation of private/ 
public enterprise systems 
to minimum-cost solutions 
embracing the totality of 
production, transpor-
tation, storage, capital, 
and interest costs. 

Continued spread of new 
technology. 

Continued concern with 
quality of life and the 
environitient. 

Enhancing the state's 
economy; understanding of 
population, geographic, 
and economic forces. 

Typical Responses of State 
Transportation Agency 

Increased attempts to 
obtain greater financial 
resources. 

Less engineering design 
of new facilities. 

Less capital spending. 

Greater proportion of 
spending on maintenance 
and rehabilitation. 

Increased productivity 
in urban and rural public 
transit operations. 

Need for highly 
cost-effective solutions 
when assisting private 
Sector transportation. 

Increased attention to 
goods movement. 

Build transportation 
systems to assist mini-
mization of total costs 
of production/storage/ 
distribution of goods. 

Increased attention to 
energy-saving plans, both 
internal to DOT's and for 
all transportation. 

Increased attention to 
ports and waterways. 

Adapt to smaller rail 
system. 

Adapt to different air 
service systems. 

Adapt to changed 
intercity bus service 
systems. 

Anticipate impacts of 
new technology, including 
coxmiunications. 

Better design of facil-
ities to enhance life 
quality and to preserve 
the environment. 

Build/operate transpor-
tation systems to support 
state economy and respond 
to locational changes. 

RequiredResponses of 
Planning Staff to Aid 
Management 

Better revenue pre-
diction. 

Better coimnunication of 
information on financial 
needs to Legislature, 
Governors staff, and 
public. 

Less system planning 

Determine impacts of 
alternative maintenance 
and rehabilitation 
strategies on long-term 
system performance. 

Tight control on allo-
cation of available human 
and dollar resources to 
projects. 

More careful planning/ 
evaluation of projects 
for cost-effectiveness 
in attaining goals. 

More precise monitoring 
of usage, performance, 
and condition of all 
modes, in light of DOT 
goals. 

More sophisticated 
understanding of 
non-highway modes 
and their economics. 

Better ability to 
estimate freight demand. 

Understand the economics 
of production, storage, 
and transportation as a 
totality. 

Need for more accurate 
estimates of community 
and environmental impacts 
of changes in trans-
portation systems. 

Develop understanding of 
the relationship between 
transportation andthe 
location of economic 
activities. Monitoring 
locational changes of 
population and economic 
activity. 



MODULE 7 

HIGHWAY USERS 
TAX ACCOUNT 

Models the apportionment 
of fuel tax revenue to 
cities, counties, the 
State Highway Account and 
various other accounts. 

MODULE 8 

RECEIPTS TO THE 
STATE HIGHWAY 
ACCOUNT 

Sums all revenue flowing 
into the State Highway 
Account. 
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seems to me to be at the leading edge. FINPLAN is a 
multiyear computerized model that estimates finan-
cial resources for highways; it takes into account 
all the factors that contribute resources (taxes, 
fees, and miscellaneous sources) and also that sub-
tract from resources (apportionments and trans-
fers). FINPLAN is a highly disaggregated model, 
with eight main modules (see Figure 2). 

What particularly about the California package 
makes it so timely? There are, I suggest, several 
reasons. 

Table 1. Framework for statewide transportation planning. 

Substantive Content 	 Management Content 

Mode Strategic planning or policy analysfs 
Highway (automobile or truck) Financial 
Rail Regulation 
Air Shared policies (e.g., with land use, 
Port or waterway energy, and the environment) 
Pipeline Communications 
Bicycle or moped With state administration 
Bus (intercity, rural) With legislature 
Urban transita With public 

Level of planning With regional transportation plan- 
Systems planning mg agencies 
Corridor planning With local governments 
Project planning Programming 
Preliminary engineering' Projects 
Engineering design" Resources (including staff time) 
Planning for operations of existing Performance monitoring 
systems or servicest' Of systems and services 

Assistance to local, county, or Evaluated in terms of goods and 
regional transportation planners standards) 

As a process Miscellaneous 
Data collection Operations management studies 
Forecasts 
Goal specification 
Preparation of alternative plans 
Testing 
Evaluation 
Decision 

am some states, urban transit may be a function of a statewide transportation planning 
staff, but in most states only the funding trvels are critics] issues in statewide trans. 

b portation planning. 
Not functions of transportation agency's planning staff, but part of the total process 

leading to construction or project implementation. 

Figure 2. Schematic of FINPLAN model. 

	

MODULE 1 	 MODULE 2 

	

J 

VEHICLE FLEET 	FLEET 
POPULATION 
	 fCVEMPICCLE 

OSITION 

1.' The components of the package are regularly 
run and rerun. This can be done because they are 
programmed for computer operation. Thus analysts 
can concentrate on a critical analysis of the input 
variables and use alternative inputs. Most of us 
are skeptical about long-range forecasts (which, 
however, are essential to strategic planning), and 
it is only, when we can see how the future will look 
under a range of alternative assumptions that we 
believe the results. 

FINPLAN is comprehensive; that is, it is 
internally structured so that it not only estimates 
revenue but predicts where the funds will be allo-
cated through the various fund accounts and appor-
tionment to local government. 

A related California model estimates escala-
tion of capital costs as a result of inflation (5). 
What makes that model interesting from the point of 
view of the state of the art is that it has a tie-in 
to an external forecasting source on a regular 
basis. In this case, the source is Chase Econ-
ometrics. The strategic forecasting operation 
benefits from this linkage to an external forecast 
that deals with the national economy. 

Group B: Freight Modal Study 

Strategic planning at the state level (or at the 
multistate or regional level) must, from time to 
time, deal with a variety of modes, and for each 
mode (or modal problem) a different technique may 
have to be applied or developed. Here an analytical 
technique is described. 

Proposals had been advanced to build an all-
American canal linking the Great Lakes with the 
Atlantic Seaboard. Twelve improvement plans were to 
be evaluated, consisting of different route loca-
tions and channel sizes. The problem was to esti-
mate the economic benefits that would accrue to 
shippers if .each of the proposed navigation systems 
was built. 

The technical problem required estimation of 
commodity flows by major commodity type for origin-
destination pairs that included the 19-state Great 

MODULE 3 	 MODULE 4 

VEHICLE TRAVEL 	 VEHICLE EFFICIENCY 
CHARACTERISTICS 	 & FUEL CONSUMPTION 

Forecasts the namber 	Forecasts vehicle 
licensed drivers by 	 scrappage, new vehicle 
sex and registered 	 salss, and the number 
vehicles by type. 	ri of registered vehicles 

by age and motive power. 

Forecasts total VMT, 	 Forecasts average MPG 
average VMT, and VMT by 	 and total gasoline and 
vehicle type. 	 Jiesol fuel consumption. 

MODULE 5 	 MODULE 6 

FUEL TAX 	 MOTOR VEHICLE 
COLLECTIONS 	 FUEL ACCOUNT' 

Calculates the rev- 	 Models the flow of fuel 
enue collected from 	 tax revenue through the. 
the excise tax on 	 Motor Vehicle Fuel 
gasoline, diesel and 	Account. 
other motor vehicle 
fuel 
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Lakes region plus other domestic, Canadian, and 
foreign origins and destination. Transportation 
costs had to be calculated for alternative combi-
nations of modes and routes, including rail and 
truck routings. Costs included transshipment costs 
and costs as a function of barge and vessel sizes. 
An accounting model [Transport Cost Calculation 
System (TCCS)] was developed to summarize costs and 
thereby savings over present routings (6). 

What is unusual about this procedure is that it 
employed the computer not as a travel-forecasting 
tool, but as an accounting tool. In the realm of 
freight transportation, we must deal with extremely 
disaggregated conditions--different commodity types, 
different vehicle requirements, different trans-
shipment costs, different perishability rates, and 
different origin-destination types. To handle these 
successfully over the range of commodity types and 
other conditions that exist the computer has to be 
employed as a clever adding machine, given a large 
number of rules to work with. The strategic plan is 
developed not so much as a response to forecast 
conditions (which are so hard to predict) but as an 
evaluation of how alternatives will perform under 
present travel demands. 

Group C: Highway Pavement Management 

A number of states (California, Arizona, Washington, 
and North Dakota, for example) have developed pave-
ment-management systems (7-11). These systems have 
been brought into being at a time when diminished 
fiscal resources and inflation have reduced states 
abilities to build and maintain highways and when, 
therefore, greater care has had to be taken in the 
allocation of funds to pavement management. 

The essence of these systems is contained in 
three elements: 

A complete inventory or an adequate sample of 
all miles (or preferably lane miles) of a stat&s 
highway system, containing condition indicators that 
are regularly updated; 

A set of criteria that define the conditions 
when lanes need maintenance or rehabilitation; and 

Equations based on historical data that will 
estimate the need for, and cost of, maintenance and 
rehabilitation under alternative investment strat-
egies. These equations should take traffic volume 
data into account. 

What is it that makes such techniques timely and 
that will lead other states to use them? Basically, 
there are two characteristics that count: 

The ability to predict the rate of deteriora-
tion of pavements, and hence physical maintenance or 
rehabilitation needs and their costs, is important 
to the development of long-term strategies for state 
transportation agencies; and 

The technique requires a good data base and 
that data base needs to be stored in a computer in a 
fashion so that updating can be done inexpensively. 

Integrative Techniques 

One of the problems with long-range analysis and 
forecasting techniques is that they tend to become 
highly specialized. Inevitably, the more advanced 
they become, the more specialized they will be. 
Therefore, some integrative techniques are needed. 

What are the state-of-the-art integrative tech-
niques? There are two that I would like to discuss 
briefly. 

Group D: Published Master Plan 

At least 13 states have published statewide trans-
portation plans since 1975, according to data re-
ceived during NCHRP Project 20-5 research work, and 
most of these plans were actually published in the 
period 1978-1981. 

One of the reasons for preparing a statewide 
multimodal transportation plan is to force coordi-
nation between (or integration of) separate modal 
plans; decisions made on finances; regulation; and 
relationships with the nontransportation dimensions 
or sectors of a state or region. Requiring statewide 
transportation plans to be prepared is, in many 
cases, part of the directive given to state depart-
ments of transportation by their legislatures, and 
this makes sense because a lack of coordination 
between the modes has often been one of the prime 
reasons justifying creation of state departments of 
transportation. 

Actually, there are few better ways of finding 
inconsistencies between single-mode plans or between 
plans and financial policies than through combining 
them in a report with its maps, text, and tables and 
then critically reviewing the results within the 
transportation agency and with the public. All 
kinds of problems can remain undiscovered when dif-
ferent plan elements are lying around in different 
bureaus or offices. Forcing them together in a 
report will reveal most of these inconsistencies. 

Group E: Performance Monitoring 

Performance monitoring is the regular measurement 
and evaluation of the use and quality of service 
provided by all the transportation systems of a 
state or an urban or metropolitan area. The concept 
of monitoring transportation systems has been around 
for many years and is implicit in activities such as 
highway sufficiency ratings and the monitoring of 
activities on rehabilitated railroad branch lines 
(12) 

In what way is performance monitoring relevant to 
long-range strategic forecasting or to travel be-
havior? Or in what way is it an integrative 
technique? 

The answer to these questions lies in the fact 
that long-range forecasts are notoriously prone to 
error because travel, among other subjects (such as 
the economy, population, technology, and energy 
supplies or prices), is subject to so many external 
forces. Given this condition but still accepting 
the necessity of very careful forecasting of future 
conditions, it is important to obtain regular indi-
cators of changes that are taking place now. Trans-
portation needs indicators just as much as econ-
omists, businessman, and governors need data on 
unemployment, money supply, prices, and bankruptcies. 

At present the state of the art of monitoring is 
not highly developed, although in certain subject 
areas (e.g., pavement management systems (7,13,14)) 
it has galloped ahead. I expect that this trend 
will continue strongly in the future. 

ESTABLISHING LINKAGES BETWEEN STRATEGIC TECHNIQUES 
AND FACILITIES PLANNING 

As suggested in the workshop directive, relation-
ships between strategic and facilities planning 
methods are to be discussed. We do need to build 
linkages between strategic planning and the world of 
physical systems and project plans. This is impor-
tant because without adequate relationships, stra-
tegic planning can become irrelevant to decision-
making, whereas,on the other hand, facilities plan- 
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fling can become detached from the future unless it 
is based on a sound, long-range strategy. 

As it turns out, there are a number of linkages 
that can be quite effective: 

Where the strategic plans are modal, as in 
the case of the all-American navigation system. cited 
earlier, the strategic plan is the facilities plan. 

Where a modal planning operation predicts 
future conditions and the needs that derive from 
those conditions, as in the case of a highway pave-
ment management system, strategy can be developed by 
means of an upward link from the modal plan to the 
strategic plan. 

The fiscal constraints imposed by estimates 
of financial resources provide an important linkage, 
which should be administered through the programming 
process. 

Monitoring of travel and transportation fa-
cilities and services provides a regular means for 
evaluating whether system performance at particular 
places in a state or urban area is actually im-
proving toward strategic goals or is declining in 
quality. 

DIRECTION OF FUTURE TECHNIQUES 

In the long run, our work in transportation must be 
directed toward a vision of a desired future condi-
tion. That vision will be expressed both in quali-
tative terms (such as low accident rates, reduced 
noise, and low-cost travel) and in physical terms. 
The physical terms will be important because so much 
of what will be in fact exists today. 

Strategy is the means by which the vision is 
achieved. Developing that vision, which realisti-
cally is an adaptive target, calls for multiple 
planning and forecasting techniques. There is no 
single, preferred technique nor any likelihood that 
an all-embracing technique will be developed. The 
bigger the planning area and the longer the range, 
the more techniques there will be. 	The fact that 
we must employ a flock of them does not, however, 
diminish their individual importance. Each tech-
nique is just as important to planning as a tech-
nological improvement (like the wide-bodied jet or 
the container ship) is to transportation itself. 

If we look at the state-of-the-art example given 
in this paper, we can discern certain qualities that 
indicate the direction future techniques will take. 
There are six of these qualities: 

Repetitive computer operation: The techniques 
will be repeated year after year or even more fre-
quently as integral parts of a transportation 
agency's planning, forecasting, and evaluation 
program. 

Internally comprehensive: The techniques will 
deal with a variety of closely related phenomena in 
the general subject area of concern. 

Externally linked: The techniques will have, 
where appropriate, one or more links to the non-
transportation world as a means of verification or 
to study impacts. 

Process orientation: The new forecasting and 
planning techniques will be more process or ac-
counting oriented than theoretically oriented. 
Theories and models will be employed, but they will 
play secondary rather than primary roles. 

Data base: The techniques will depend on data 
bases that are much more extensive, well maintained,  

and accessible than anything we now know. Michigan's 
data base is a forerunner (14,15). 

Retroactively checked: Planning and fore-
casting techniques will have their predictions con-
stantly checked through programs of monitoring. 

Finally, there is one dominant thought. Success, 
usefulness, and innovation will occur wherever there 
is a transportation agency that has the wit to nur-
ture technique and the strength to submerge tech-
nique as a utilitarian part of a dynamic program. 
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