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Although the resources available for system planning will restrict the number of 
sequences and nncertainties that can be considered, attention need not be limited to one 
sequence over time. In theory, implementation strategies could be developed for 
every po,ssible event that may occur in the future. In practice, however, because of 
the complexity and number of future events and options, they need only represent what 
appear today to be major choices facing the decision-making process. 

The role of system planning in the context of alternative implementation programs 
is to carefully anticipate the choice issues that must be resolved as planning continues 
and devise tentative sequences of improvements based on potential outcomes from 
these choices.. As new information is gathered, new options will be added, while others 
will be dropped from consideration. 

In summary, system and project planning must be integrated so that the go/no -go 
decision to implement any project or a particular design will not disrupt the ability to 
allocate funds smoothly to other high-priority projects . 

Obviously, both the master plan and a plan based on implementation strategies can 
be altered in future periods in response to changes. Neither irrevocably commits a 
region to one sequence of implementations over time. The two essential differences 
between the approaches are how initial decisions are made and the flexibility provided 
to revise the plan over time. Initial decisions with the master plan aim at one target­
year system. Although the master plan in fact can be and in practice is revised, many 
alternatives are foreclosed prematurely by focusing initially on one target network. 
Recognizing that revision will occur later may in fact lead to an entirely different con­
cept of a master plan and a more flexible and adaptable first-period set of decisions. 
The implementation strategy approach therefore considers nncertainty explicitly and a 
number of potential improvement sequences when initial decisions are made. By antic­
ipating the changes that may occur and a r ange of the choices available in the future, 
this approach explicitly requires periodic evaluations and revisions and ongoing coordi­
nation with project studies. 

TECHNIQUES FOR INTEGRATION 

The implications of implementing a philosophy of continuous integration of system 
and project plannillg extend to all aspects of the current system planning process. Im­
proving the current process could involve as drastic a move as changing the institu­
tional relationships between state, regional, and local levels of government or chang­
ing the allocation process for the distribution of transportation fnnds. It most cer­
tainly will involve changing the activities of the planning agency, including needs and 
sufficiency studies, network flow modeling, and priority setting and programming. 

This section identifies a numbe1· of specific teclU1iques for improving the system and 
project planning interface by changing the documentation requirements to support a 
continuous planning process. [Other tecluti.ques dealing with legal, administrative, 
and technical changes that would improve the integration of system and project plan­
ning are discussed elsewhere (4) .) These 1·eportiug 1·equirements represent a key 
activity of a planning agency, and they can be designed to p1·ovide an effective integrat­
ing mechanism for project and system planning. 

System Plan Format and Content 

One of the best opportunities for more effectively integrating system and project 
planning lies in strengthening the ties that exist between system planning and the pro­
gramming process that focuses on near-term implementation of sets of projects or 
programs. There are a numbe1· of reasons why programming is a key activity. First, 
the programming process is the focus for impor tant decisions and negotiations concern­
ing the commitment of money and manpower to various projects and studies. Second, 
programming provides an appropriate forum for consideration of both long-rnn and 
short-rw1 actions aimed toward implementation of a system plan. Finally, program­
ming is a periodic activity (often with yearly budgeting cycles) and thus is a convenient 
checkpoiJ1t to review the status of ongoing project studies and to revise the system plan 
in light of current project development activities. 
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Traditionally, the link between system planning and programming has been weak. 
System plam1ing primarily through fw1ctional classification and needs studies provides 
lists of projects that are then assigned a priority in some manner. Programming then 
cbooses projects until the budget is exhausted, subject to a number of other constraints. 
A key lever to strengthen this linkage is to 1·equire a system plan for.mat that encour­
ages discussion and documentation of both system and project activities and provides 
for stronger and different kinds of system inputs. 

The basic planning document should be a multiyear program package that combines 
both short-term and longer-run improvements while explicitly recognizing the resource 
and other constraints facing transportation plans in the system plan development phase. 
Such a document would represent an extension of the current multiyear implementation 
programs developed by most state highway agencies to cover the entire planning period. 

Currently most states require a 20 -year ta1:get plan and a short-rru1ge (up to 5 years) 
implementation program. Our recommendation is to combine the requil·ements for the 
target-year transportation plan and the implementation program into one planning pro­
gram package that reflects reasonable resource asswnptions and illustrates all the ac­
tions on transportation anticipated for an area over the entire planning horizon. Thus, 
the proposed planning document would contain all capital improvement projects (large 
and small), maintenance, operating, policy changes, and studies for all modes within 
a region. In addition, the planning program should identify all sources of revenues 
and the implementing or operating agency responsible for each action contained in the 
program. 

For urban areas such a document would extend the U.S. Department of Transporta­
tion requirement for a unified work program to include project implementation (such as 
UMTA capital and service improvements) as well as planning activities. Moreover, it 
is recommended that the planning program format be adapted for both urban and rural 
areas. 

Also, a number of options for many projects should be included in the list of proj­
ects to be assigned a priority, since each option foi· a pru:ticulai· facility has a different 
set of impacts, a different cost, and a diffel'ent effect on the community. As shown in 
a previous paper by two of the authors (3), the effect of a budget constraint alone can 
alter the set of projects chosen. For example, it may be desirable to select some­
thing smaller than the largest or all options for each location if the budget is tight and 
overall network coverage and equalized mobility is an objective. By providing multiple 
alternatives, we may increase the cost of studies but we will have also increased the 
flexibility for change in later periods. 

There are a number of advantages to defining the basic planning document as a 
multiyear planning program rather than a target-year plan. First, defining the sys­
tem plan as a planning program encou1·ages the planning agency (or agencies) to im­
mediately focus on resource and other constraints early in the planning process. The 
result will be a plan that represents a proposal with a realistic potential for implemen­
tation and hence a better guide for transportation decision-making. In the past, sys­
tem plans have often described only "desirable" target networks that have had little 
influence on and relationship to programmi.ng and implementation decisions. Although 
the content of the plan can be expected to change at any time, the plan should reflect 
as realistically as possible existing or anticipated constraints on transportation de­
cisions (.resource, environmental, etc.). 

Second, combining short-run and long-range improvements in a program package 
increases the potential for the effective involvement of a wide range of different inter­
est groups, particularly in system planning. Program packages define both immedi­
ately implementable steps (such as signalization, flow metering, mi.nor upgrading of 
existing facilities and interchanges) and the longer-range improvements (such as 
major new Iacilities and broad policy changes like peripheral parking schemes, or 
even new studies). Since the lead time for major transportation projects can be as 
long as 10 years, program packages show interest groups how their concerns can be 
addressed in the near future as well as give all participants a realistic sense of the 
time required for more major improvements. A number of states have recognized 
this already, at least in a preliminary way. The Connecticut Department of Transpor-



tation, for example, has adopted a similar format and uses regional plan summaries 
as the basis for conducting public meetings in each planning region of the state. 
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In addition, public participation should not simply be .involved in deciding on the 
studies and projects to be included in the plan but also on the relative priority of those 
studies and 1>rojects. The proposed plan format will focus on both the content and 
scheduling of planning activities. 

Finally, defining the plan as suggested here will make it easier to relate and coordi­
nate system and project planning in an ongoing manner. Since the desirability of some 
projects in a region, or thei.r timing, may depend on other projects in the plan due to 
traffic or resource considerations, the pl'ogram package can explicitly identify these 
interdependencies and indicate when or how changes ought to be made to the program 
package if the status of a particular project changes. In_programming and project de­
velopment, a project often is considered independent, for the most part, from other 
projects under study. Using a planning· program format will facilitate the inclusion of 
system considerations in project development decisions. Also, combining plans and 
programs for all modes will encourage cooperation among agencies doing system plan­
ning and those responsible for implementation. 

Contingency plans may provide additional flexibility within the basic planning pro­
gram format, particularly in areas where a number of controversial issues are unre­
solved or for major projects with significant lead times. In these cases, in order to 
facilitate the orderly allocation of resources, it may be desirable to develop tentative 
implementation strategies for a range of potential future decisions. For example, if 
a major freeway has a 10-year lead time but no assurance of its acceptability can be 
made that far in advance, it may be wise to examine and plan a contingency program for 
smaller-scale and traffic operations improvements in the corridor in case at some 
future point in corridor studies or project development the freeway is dropped. By 
anticipating suc11 occurrences, the agency can provide for an 01·derly implementation 
program rather than reacting to crises as they occur. At the same time, the agency 
can provide the community with more than a ''freeway or no improvement" choice. 

Although developing contingency plans may require more resow·ces for planning, it 
provides for a mo1·e .realistic range of network and project choices when there is sig­
nificant uncertainty .i.11 funding levels, community acceptability, the predicted impacts 
of proposed projects, and external events with implications for transportation (land­
use control, federal or state air quality regulations, etc.). In the long rWl, contin­
gency plans may result in a more efficient use of resources by providin.g flexibility 
and keeping options open. 

While alternative plans can be displayed particularly for the medium to long run, 
the first 1 to 2 years of the planning program should be decisive and represent what 
actually will be budgeted and implemented or studied during that time period. By mak­
ing the first few years of the program decisive but explicitly recogniZing the range of 
choices available in subsequent time periods, the planning document can support and 
indeed encourage a pe1·iodic decision-making process. Every 1 or 2 years a new bud­
get is prepared and th.e entire planning program is documented. The proposed format 
then encourages a planning process whose periodic output is a new budget that reflects 
the fiscal flows over time anticipated in the planning program. Such a document and 
reporting strategy provides one means for addressing the relationship between project 
and system planning in a continuous manner as required by the process guidelines con­
tained in FHWA Policy and Procedural Memorandum 90-4 (required by the Federal-Aid 
Highway Act of 19 70). 

System Environmental Report Associated With a Multi.year Planning Program 

There is widespread agreement that social and environmental impacts ought to be 
considered :iu system as well as project plans. There is considerably less agreement 
on the appropriate mechanisms and techniques for accomplishing an integrated approach 
to environmental analysis througl10ut the planning process. 

One possible mechanism is to encourage explicit documentation of the social and en­
vil:onmental impacts of system plans through preparation of a system environmental re-
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port, which ought to be integrated into the system plan implementation program de­
scribed in the previous section. The California State Transportation Boa.rd bas devel­
oped guidelines for the prepai-ati.on of regional plans that require such a document (5). 
Pennsylvania's Action Plan also calls for an "environmental overview statement" dur­
ing system planning (6). 

A system environmental report (SER) should neither approach the detail currently 
found in project environmental impact statements nor simply summarize the current 
status of project environmental analysis. Rather, the SER should present a summary 
o:f the plan's area-wide implications fo1·, and impacts on, the environment as well as 
provide a framework within which later and more detailed project environmental analy­
ses can occur. 

Specifically, the SER might contain the following: 

1. Identification (ancl possibly map overlays) of environmentally sensitive areas, 
land use assumptions, prevailing air and noise pollution contours and gene1·al topog­
raphy. Al.so included would be basic demographic data and projections on population, 
income levels, and employment and the range of uncertainty associated with these pro­
jections. 

2. I:,. summary of aggregate area-wide social and environmental effects implied by 
each of the system plan alternatives under consideration. Such a swnmary would esti­
mate such things as the total open space and farm land likely to be taken or subsequently 
developed, the area-wide effect of displacements from all projects on the housing mar­
ket, and the compensation programs required to attempt to minimize adverse effects. 

3. Identification of unresolved issues or further studies required in order to esti­
mate the system-wide social and environmental effects. 

4. Identification of the status of environmental studies for each project, including 
major W1resolved issues, network implications (i.e., interdependencies with other ' 
projects) for projects currently being seriously questioned on environmental gi·ounds, 
and the current status of the project EIS (w)der way completed, approved, etc.). 

It is to be hoped that the SER could be produced as a natural by-product of the plan­
ning process and the reporting that ha.cl occurred to date. Given the magnitude and 
compleXity of issues to be addressed in the SER, it is extremely important th.at its 
production not entail a massive after-the-fact documentation exercise. Rather, the 
SER should be designed to merely swnma.rize or compile the results of ongoing analy­
sis and thereby avoid the criticism leveled at project EISs: that documentation often 
does not occur early enough in project development to affect the study, in addition to 
being a burdensome and time-consuming task. 

For example, in states where the priority-setting process of choosing projects for 
an implementation program is done in an open forum considering both technical and non .. 
technical factors, that portion of the transcript of such a meeting or series of meetings 
relating to social and environmental issues could be summarized or placed verbatim in 
the SER. 

The actual documentation of system environmental concerns ought to be integrated 
with the documentation of the system plan itself. Thus, if the plan takes the form of a 
multiyeai· implementation stretegy as recommended in the previous section, the SER 
sections of that plan ought to discuss the anticipated impacts of alternative sequences 
of improvements and what sequences are left open or foreclosed by the first-period 
budget decisions . As the system plan is periodically reviewed and updated, the SER 
component of the plan should also be reviewed and revised. 

SUMMARY 

In conclusion, there are a number of issues that must be addressed in both system 
and project planning before close integration of these activities and more effective in­
vestment decision-making can occur. These issues include the need for a continuous 
and systematic appraisal of social and environmental concerns at all levels of plamling 
and the need for plans and programs to explicitly recognize the uncertainty in any long­
run predictions or tentative decisions. 
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To respond to these issues, we recommend a philosophy for coordinating system and 
project planning on a continuous basis. This philosophy suggests the need for system 
planning to focus on implementation and investment strategies as well as master plans. 

The documentation of the planning process should support the recommended approach. 
First, a plan format that combines a target-year plan and implementation program in a 
multiyear and multimodal program package will encourage coordination and display 
both short- and long-run options. Second, a requirement for a system environmental 
report product as a management and decision-making document can help to ensure 
early consideration of social and environmental concern. Such a document should pre­
sent a summary of area-wide effects and identify issues to be resolved in project 
studies. 

Both the system plan and environmental reporting strategy should be designed to 
recognize that the most important decisions are the near-term programming and bud­
geting decisions. The system plan and environmental report should display the conse­
quences of the resource allocation decisions in terms of the options left open and fore­
closed and the likely ranges of impacts. In addition, any documentation should lend 
itself to periodic review and revision without necessarily requiring major new report­
ing efforts. 
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