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Comprehensive Framework for Highway 
Economic Impact Assessment: Methods 
and Results 

SAMUEL N. SES KIN 

A framework for assc ing economic impact f highway improve
ments that is comprehensive in scope, diver e i11 method logy, 
and u eful both for ranki ng needed improvement and in making 
inve tment decisions is presented. urrent user benefit a ses -
ment technique · are expanded by adding an as. c ment of regional 
economic benefit . These benefits are measured in term. of change 
in bu ·ines cost-, both in absolute terms, and in relation to cost 
experienced by area r regions not affected by the proposed 
improvement. Changes i11 bu ine costs incrca e the pr ducrivity 
of affected bu ine ·e , allowing them to expand markets and 
market hare, increase profits , or otherwi.s enhance their com
petitive po iiion. Regional economic benefits include opportu
nities for business expansion, business attraction, and tourism 
development. Business expansion benefits include the indirect 
and induced effects of user benefit (travel time saving . pernling 
cost changes, and safety benefit ) . Business attraction benefit 
include the effects of the highway investment on the 1ype and 
quantity of new economic activity that may occur in th affected 
region as a re ult of the highway. This assessment typically include 
the development of several scenarios, on the basis of varying 
levels of effort and initiative by local economic developers. Tour
ism benerits include change in expenditure resulting fr m new 
tourist 1ravel pattern . Three ca,e studies are pre. entcd ill us
trnting th.c application of the framework t i11te1 - amJ iulrnurban 
highway projects in Wisconsin, Massachusetts, and Indiana. The 
case tudics suggest that the framework captures regi nal benefit 
the valu of which is equal to 50 t 150 percent of 11 ·er b ne.fit 
alone . Regional benefits are sensitive to the leve l of improvement 
of 1he affected link , and to the implem ntarion of related public 
policie . 

The scarcity of funds at the federal, state, and local levels in 
the United States for the construction or improvement of 
highways has led to the need to improve techniques to mea
sure the benefits of improvements to highway infrastructure 
and to apply these techniques more systematically and more 
rigorously. Although techniques of benefit-cost assessment 
for infrastructure have been refined systematically for decades 
by economists in this country and abroad, they have 
been applied more typically to investment decisions in 
less-developed countries than they have in Lhe United States. 

Three imperatives exist in today's world of highway invest
ment decision making. The first imperative is for an accurate 
and comprehensive framework for benefit assessments. Tra
ditional user benefits, as described in the 1977 AASHTO Red 
Book (1), do not account for the full set of economic benefits 
associated with highway improvement. At the same time, 
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some attempts to correct for this underestimation have gen
erated benefit assessments that are too generous. Overesti
mation has occurred both because of overestimation of values 
of certain benefits and because of double counting of others. 
The challenge to the academic and professional communities 
has been to expand the framework for measuring benefits of 
highway investments in a legitimate and responsible manner. 

The second challenge has been to integrate several benefit 
assessment methods into a single framework. Each of the 
methods currently used to measure one or another aspect of 
benefits has its advantages and disadvantages. Through selec
tive appiication oi these methods to the benefit types most 
well suited to them, a benefit assessment system has been 
created, the value of which is symbolically greater than the 
sum of its parts. 

The third imperative is for a benefit assessment system the 
results of which are both understandable and useful. In order 
for such results to occur, the benefit system must be intuitively 
as well as theoretically correct. It must sort out invest
ment alternatives and rank them unambiguously on both an 
absolute and a relative basis. 

A benefit assessment framework, which passes these three 
tests, will be presented in detail in the sections that follow. 
The proposed benefit assessment framework integrates the 
traditional user benefit framework together with a second 
series of techniques measuring benefits received by the larger 
economic region through which a highway passes and whose 
economy it affects (Figure 1). 

The current user benefit framework, shown in Figure 1, is 
well understood. Benefits to the larger region(s) served by 
the highway have received less attention, but are equally 
important. It is this set of regional economic benefits which 
is the principal subject of this paper. 

The methods used to measure these benefits are still evolv
ing, in response to client comments and other research find
ings. The accounting framework presented, however, has 
remained in place in all the studies discussed. Application of 
this framework is illustrated by three case studies. Last, the 
principal findings are highlighted . 

USER BENEFITS 

Travel Time 

Following the traditional framework, user benefits are assessed 
in the form of travel time savings, changes in operating costs, 
and reductions in accidents and fatalities. Travel time savings 
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User Benefits 

• Travel Time 
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• Business Expansion 

• Business attraction 

• Tourism 

FIGURE 1 Highway benefit 
assessment framework. 

are measured by the use of a travel demand forecasting model 
that estimates future demand not only for the facility proposed 
for construction or improvement, but also for all other links 
in the regional highway network of which it is a part. 

A transportation network model (TRANPLAN) forecasts 
traffic demand and trip distribution. Because the TRAN
PLAN model assigns each trip to a route that minimizes travel 
time and produces estimates of both vehicle-hours and vehicle
miles traveled on each link in the highway system, its output 
can easily be used to calculate the value of travel time savings 
from highway improvements. 

In two of the three studies, a value of time of $7.00/hr for 
a passenger vehicle was used. In the third study, value of time 
was based on 60 percent of the average hourly earnings of 
the driver of the vehicle and 40 percent of the hourly earnings 
of each passenger. Use of this method would result in the 
effective value of time per vehicle of $10.41/hr (2). 

These studies depart from the traditional methods for travel 
time savings calculations in the treatment of benefits for com
mercial vehicles. Rather than follow the traditional approach 
of valuing commercial vehicle time at a fixed rate, it was 
recognized that savings in travel times for commercial vehicles 
change the cost of doing business for the owners of those 
vehicles relative to other businesses not making use of the 
highway improvements. If the driver of a truck saves 1 hr by 
making use of the highway improvement, then the value of 
that travel time saved is an actual savings of dollars for the 
business involved, rather than an imputed savings as is the 
case with passenger vehicles. In recognition of this fact, the 
direct benefits for business vehicles were segregated and their 
impacts examined more comprehensively. 

Operating Costs 

The second component of the traditional user benefit analysis 
is a calculation of changes in vehicle operating costs associated 
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with changes either in travel speeds or operating conditions. 
To measure how increased highway travel speeds, reductions 
in stops and stop lights, and traffic congestion affect the 
operating speed of today's vehicle fleet, several methods 
were used. 

The first method used information developed by FHW A 
on vehicle operating costs as a function of average travel 
speed. These statistics, shown in Figures 2 and 3, make clear 
that higher automobile and truck operating speeds in excess 
of approximately 30 to 40 mph result in reduced vehicle effi
ciency and increased operating costs. 

On the other hand , there is ample literature documenting 
the savings that result from a reduction in acceleration and 
deceleration at signalized intersections. The methods also make 
use of these data by calculating the dollar value of savings in 
vehicle operating costs. These savings include a reduction in 
waiting or idling time at stops as well. For convenience, all 
of these savings are identified as savings in vehicle operating 
costs, rather than travel time savings, although idling time at 
signalized intersections clearly can be measured in the form 
of travel time savings. 

Depending on the characteristics of the proposed highway 
improvements, benefits of reduced acceleration, deceleration, 
and idling time may offset the disbenefits associated with 
higher vehicle operating speeds and generate a net benefit 
under this heading. Alternatively, on roads principally free 
of signalized intersections, changes in vehicle operating costs 
as a result of improving a given link may result in higher 
operating speeds, which generate net disbenefits to highway 
users. 

In this context, the benefit assessment model responded to 
conflicting forces that affected vehicle operating costs and 
generated results that estimated the dollar value of the 
benefits or disbenefits associated with those changes. 

Safety 

The third category of user benefits is safety benefits. The 
benefit assessment framework included a determination of 
the effects of highway improvements on accidents, injuries, 
and fatalities not only on the link improved but also on the 
entire regional network. This calculation was a result of the 
application of a matrix of accident rates used for the forecast 
of vehicle-miles traveled generated by the traffic model. Each 
link in the model was assigned a series accident rate that was 
a function of the link's characteristics. These characteristics 
included the number of lanes, whether the link was urban or 
rural, the range of volumes forecast for it, and the degree of 
access control. 

Thus; if a given link was improved from uncontrolled to 
fully controlled access, widened from two to four lanes, and 
experienced a 25 percent increase in traffic volumes, the model 
identified the appropriate accident rate on the basis of empir
ical data developed by the FHW A and then calculated the 
number of accidents, injuries, and fatalities that could be 
expected on that particular link in any particular year. If the 
link itself was not subject to any improvements, but merely 
experienced a change in traffic volume as a result of an 
improvement made elsewhere, the associated effect on traf
fic safety was still calculated and included in the benefit 
assessment. 
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FIGURE 3 Automobile operating costs per 1,000 mi of travel: four-lane highways for 1988. 

Safety benefit assessment methods are well developed today, 
but the approach just described has several unique aspects, 
one of which is its ability to model the effects of a transpor
tation improvement on traffic safety in an entire region , rather 
than merely on the affected link. This results from integrating 
the transportation network model into the overall benefit 
assessment framework. 

The framework also used willingness-to-pay studies com
pleted in recent years by researchers at the Urban Institute . 
This research, underwritten by the FHWA, is a substantial 
advance in benefit assessment methods associated with the 
valuation of accidents, injuries, and fatalities. The effect of 
its use is to increase the dollar value of benefits associated 
with reductions in traffic incidents. This increased dollar value 
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reflects broader measures of the true societal benefits asso
ciated with accident and injury reductions. Whatever the merit 
of the willingness-to-pay concept, the framework uses both 
these higher values for accidents, injuries, and fatalities, and 
the more traditional values calculated annually by the National 
Safety Council in different studies. 

REGIONAL ECONOMIC BENEFITS 

Today, concern is growing in the United States about eco
nomic competitiveness and the ways in which U.S. businesses 
are not competitive with other businesses globally. When 
transportation improvements result in reduced costs to busi
nesses, businesses can be said to receive a competitive advan
tage that equates with increased profits, access to new mar
kets, and generally a more competitive new product than was 
previously the case. A benefit assessment model that does 
not take into account the effects of these changes in relative 
and absolute costs ignores an important component of the 
complex and dynamic society and economy. 

The rapidly growing interest in the issue of highway benefit
cost analysis is evidence of a widespread belief that improve
ments to transportation infrastructure have benefits that go 
beyond those attributable to highway users for the brief period 
of time in which they are actually traveling on the proposed 
highway improvement. There are two reasons to believe that 
this widespread belief is valid and correct. 

First, that changes in transportation infrastructure can affect 
the cost of doing business has been amply documented. These 
effects are both absolute and relative. In the absolute sense, 
they can be measured in the form of dollar benefits to busi
nesses resulting from reduced vehicle travel time, changes in 
operating costs, and safety benefits. In a relative sense, these 
same benefits can be measured in the form of advantages 
conferred on users of the new highway relative to those busi
nesses or business regions beyond the reach of the highway 
improvement. 

Benefit Type 

UserSenefjt 

Travel Time 

Operating Costs 

Safety 

8.Hlacul.l E"a11omh~ le.neats 

Business Expansion 

Business Attraction 

Tourism 

Transp. 
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• 
• 
• 
• 

FIGURE 4 Principal analytic techniques. 
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The second reason for believing that traditional benefit 
assessment techniques are imperfect and incomplete is their 
failure to recognize the way in which a change in transpor
tation infrastructure changes not only the actual highway map, 
but also the perceptual map that plays such an important role 
in personal as well as business decisions. Research on bu iness 
development and business attracti n programs nationally has 
disclosed substantial anecdotal evidence of the ways in which 
a new highway can change or affect business locational deci
sions. In addition, published survey results of locational deci
sion makers have confirmed this conclusion. 

Although this point can be overstated, the upgrading in the 
functional classification of an interurban highway can change 
U1e prospects for business attracti n in th affe ted metro
politan areas i.n a way that may not b directly related to 
change in travel time. The effect of the ·e changes in a regi n' · 
perceptual map will be more fully di cu · cd in terms of their 
effects both on busine · attraction and on tourism activities. 

Together, issues of relative cost and local or regional per
cepci ns nece sitate the development of method to a es 
impact-; of highway improvements on the larger economi 
regions througb which the improvement. pas and who e fea
tures they affect. Such progress would require the develop
ment of new benefit categories, which are called regional 
economic benefits and include three types: business expansion, 
business attraction, and tourism benefits (Figure 4). 

Business Expansion 

The first category of regional economic benefits is an assess
ment of the full economic benefits associated with business 
expansion resulting from highway improvements. Business 
expansion impact assessment quantifies not only the direct, 
but also the indirect and induced effects of all types of user 
benefit savings to area businesses. 

Determining the full value of business user benefits for a 
region's economy requires familiarity not only with national 
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statistics on transportation demand elasticity and modal pref
erence by industry groups but al o with the web of origins 
and destinations of goods shipped to and from businesses 
within the region affected by the transportation improvement. 
In order to obtain origin and d tinati n data •. urveying area 
businesse and indu try group and inquiring directly about 
the travel patterns of their tleet is usually n cessary. Thi 
information includes the trnvel pntte.rns f vehicles not only 
owned or leased by the companies interviewed, but also of 
vehicles paid to pick up and deliver products. 

evernl techniques that have been u ed to ather these 
data typically involve respon es to a written que tionnaire 
asking businesses to record the movement of all vehicles to 
and from their loading docks for 1 week. Exact origins and 
destinations are c ded and entered into a data base that is 
used to generate an origin and destination matrix for the 
region as a whole for each of its key industries. Use of this 
matrix enables the refinement of a traffic forecast for com
mercial vehicles and the calculation of commercial travel time 
savings in the most precise manner possible . 

With a t:alculation of busiJ1ess vehicle miles of travel (VMT) 
and vehicle hours of travel VHT) in hand , a regional ec -
nomic model was u ed to determine their value more com
prehensively. The model takes as inputs the values of all user 
benefits attributable to the highway improvement and cal
culates their indirect and induced impacts on the regional 
economy by modeling the effects of recapturing the dollars 
that otherwise would be lost to longer trips, more accidents 
and injuries, and changes in vehicle operating costs. The model 
quantifies the value of the direct, indirect, and induced effects 
of business user benefits. 

Thus for example, if a business saves $1,000 per year in 
travel time, calculated at a value of $15.00/hr for each vehicle
hour saved, those dollars are assumed to reenter the regional 
economy as I wer co t of doing business and in turn may 
result in increa ed profit for busines ·es, increased wages for 
employee increa ed employment, ancl in .r a ed market share. 
Savings for businesses repre ent real d liars saved by the 
region's residents and entrepreneurs, rath~r than a reduction 
in opportunity cost experienced by motorists traveling in pas
senger vehi ·I -. Furthermore, these dollar savings for area 
bu inesses have multiplier effect . 

Regional Economic Models, Inc. (REMI) developed the 
economic simulation model used in the studies and is specif
ically designed for individual counties or aggregations of coun
ties. The model goes beyond input-output accounting by 
including information on a large number of economic factors 
and their re lationship to regional or industry-specific growth 
and decline. These factor include relative wage rates 
and labor productivity utility co l , tax rates. capital costs, 
occupational mix, input costs, and transportation costs. 
Altogether, 1,312 variables can be adjusted in the model. 

The model includes historic data from 1967 to the pre ent 
that i. 1 ed t determine how a county's or r gion ' · growth 
has and will compare with national foreca ts developed by 
the U.S. Bureau of ·conomic Analy is. Another advantage 
of the REM! model is it~ full per ·onal computer compatibility 
and also it ideal de ·ign for p Ii y simulati ns. Other regi nal 
economic models may be available with these same advan
tages. 

In summary, business expansion benefit assessment con
sists, first, of a determination of the magnitude of a marginal 
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change in commercial vehicle hours and miles traveled. This 
information is the output from a transport network model 
from which changes in travel time for commercial vehicles are 
determined on the basis of the di tribution of actual rigins 
and destinations of area busines travel. A regional economic 
model is then used to determine the indirect and induced 
effects of business travel time savings. In addition, the model 
is used to quantify Lhe indirect and indm:t:d effect of change 
in operating cost and of direct safety benefits to commercial 
vehicles (Figure 5). The result is a more comprehensive assess
ment of the value of user benefits to businesses than has been 
possible with traditional user benefit assessment techniques. 

Business Attraction 

A second set of broad regional economic benefits that result 
from tran ponarion improvements is changes in the types of 
businesse and rates at which they are attracted t the region. 
Bu ine s attraction is defined as the selection of a I cation 
for new investment and employment by a company not pre
viously represented within the region. It is a clas. ification for 
the role that regional relative cost factors play in the growth 
of employment and income. 

Transportation access is '.vide!y ackncv.'1edged as being an 
important influence in site selection. Tran p rtation access 
along with the following factors influence the site selection 
process: 

•Labor, 
• Sites, 
• Utilities, 
• Quality of life, 
• Business climate, 
•Capital , and 
•Transportation. 

The role of these factors in site selection decisions varies not 
only by industry but also by facility type . These factors would 
be weighted differently for the location of a headquarters 
facility than for a branch plant. 

Although factors affecting business location decisions are 
complex, sufficient empirical work has been done both to 
document the importance of transportation as a contributor 
to lo ation decisions and to make possible the development 
of a framework and process for assessing effects of a specific 
transportation improvement on the prospects for business 
attraction. Failure to include and quantify lhe value of these 
business attraction benefits as part of a highway impact assess
ment would result in an unnecessary underestimation of the 
benefits associated with a project. 

An assessment of potential business attraction benefits 
involves weighing qualitative and quantitative data. The first 
step in the assessment process is the identification of appro
priate target industries and sectors. A diverse series of data 
collection techniques are used for this purpose. Quantitative 
techniques include a review of the measures of concentration 
of industries, such as shift-share analysis, and an assessment 
of relative cost faced by industries within the region , including 
wage rates, utility rates, and capital costs. A review of historic 
patterns and rates of employment growth provides an impor
tant perspective. Finally, a review of available data on recent 
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FIGURE 5 Business expansion analytic framework . 

plant expansions and relocations would suggest which 
industries are sensitive to local and regional advantages. 

Familiarity with national data on industry growth and loca
tion is also necessary. Interviews with local economic devel
opment practitioners are an important source of information 
and feedback about preliminary conclusions concerning 
appropriate target industries. Local practitioners are also a 
source of existing studies on the region and its economy, 
including target industry studies prepared for local economic 
development groups and Chambers of Commerce. 

An assessment of potential business attraction benefits would 
also include a review of the strengths and weaknesses of indi
vidual communities and counties within the regional economy 
to determine the degree to which changes in transportation 
infrastructure and costs could induce economic growth. 

These diverse activities all play a role in the business 
attraction assessment, which is essentially a four-step pro
cess. As shown in Figure 6, the process consists first of the 
development of an appropriate target industry list followed 
by a determination of the transportation sensitivity of those 
sectors on the target list. This review includes hard, quanti
tative data, such as transportation elasticity measures, as well 
as more qualitative data , such as the degree to which non
transportation-related problems are likely to act as constraints 
in economic growth. 

In fact, to emphasize the role that non-transportation-related 
factors play in the prospects for economic growth and business 
attraction, several scenarios are usually developed for busi
ness attraction benefits. These business attraction scenarios 
are the third step in the assessment process. One scenario is 
developed assuming a continuation of existing economic 
development activities. Another scenario is developed assum
ing implementation of some set of policies, programs, or activ
ities that are felt necessary to induce a higher level of eco
nomic growth. These activities may include job training 
programs, marketing or planning efforts, special community 
loan fi.inds, or other political and economic activities that are 
part of a comprehensive economic development strategy. 

Having estimated one or more levels of potential business 
attraction, the final step of the business attraction assessment 
is modeling the indirect and induced effects of a certain num
ber of direct new jobs using the regional economic model 
previously discussed. 

Tourism 

The third component of a regional benefit assessment is 
assessing the potential growth in tourism as a result of the 
transportation improvement. Although the composition of the 
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FIGURE 6 Business attraction analytic framework. 

tourism industry is well known, and its relationships to other 
sectors of a regional economy are clearly established, the 
prospect for touri m growth mu t be a ses ed only b review
ing the specific local mix of louri m activitie. and the p t ntial 
for growth in tourism from the highway impro cment in 
question. 

Becau ·e touri m has become such an important part of 
many local conomic strategies and demand for its produce is 
a unique result of the relationship between local attractions 
and characteristics and those of competing areas and attrac
tions, distinctive methods for assessing tourism potential have 
been developed. 

This assessment begins with a collection of existing tourism 
vi ilor origins and destination ·. Patterns of origination are 
eva luated on a county-by-county basi whenever possible. The 
object of the as essm nt i to determine existing and historic 
patterns of tourism and busine travel to identify those direc
li ns of origin that have traditionally provided the largest 
number of visitors to the study area. 

In addition, the potential for development of new desti
nations and touri m attraction with.in the study area is as:essed, 
focusing principally on potential f r new destinations for per
sonal or family, rather tha11 busines , trnvel. 

A final component of the data collection proces is btain
ing touri m expenditure data. These data typicall y are avail
able through regional or state tourism promo1j n gr up .. With 
information on vi itor rigins and desti nations, visitor expen
diture , and an assessment of the potential for growth and 
local attractions a demand forecas t i prepar d for loca l 
tourism activities. 
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This foreca t can b driven by a gravity model that predicts 
the potential for gTowth in per onal travel from a spccifi 
direction as a function of changes in travel time. Thus given 
that ity A, 10 mi north of the study area. yields JO visitors 
per l .000 p pulation , wherea · ity B, 50 mi away, yield 30 
visitors per l ,000, the degree to which tran porration improve
ment in a northward direction would increa · the likely k:vel 
of visitRtion from City A was measured as the deer a c in 
travel time from that city to the study area. These calculations 
are refined to reflect knowledge of the pull of competing 
attraction~ elsewhere to the north. 

The tourism demand forecast, coupled with the available 
data on tourism expenditures, allows for the calculation of 
the economic impact of increases in tourism activities and visi
tation as a result of transportation improvements. This eco
nomic impact is expressed in term of direct expenditures and 
indirect and induced expenditures, again through the use of 
the regional econ mic model (s e Figure 7). 

Tourism impact assessment includes an explicit assessment 
of the degree to which increa in tourism activity in the 
study area would be at the expense of touri m activity el -
where. The object of this a essmenl i. to en ·ur that increa. e 
in tourism activity being measured are, in fact, net rather than 
gross increases. The regional economic model can be de igned 
with a zone corresponding to the balance of tate r balance 
of region, and changes in employment in this zone can 
be quantified and deducted from the effects otherwise 
attributable to the improvement being studied. 

CASE STUDIES 

Of the several studies and reports that have made use of all 
or part of the economic imp::ict· frnmew rk ju t di cu ed. 
three projects meri t special attention. One . tudy, com pl ted 
for the Wi.con in Departmellt of Transportation between t9 '7 
and 1989, involved the economic development benefits of a 
combination of east-west highway corridors between Green 
Bay, Wis., and the Minneapoli. -St. Paul, Minn., metropolitan 
area. A second study was completed in l 989 for the Ma a
chusetts Executive Office of Transportation and Construction 
on the economic effects of the reconstruction of the central 
artery in Boston, Mass ., and the construction of a third harbor 
tunnel between Bo ton and Logan International Airport. The 
third case tudy, conducted between 1988 and 1989, assessed 
tbe benefits of four alternative highway improvement pack
ages in southwest Indiana, principally between Indianapolis 
and the city of Evansvi lle. 

Northern Wisconsin 

In Wisconsin, the costs and benefits of constructing a four-lane, 
200-mi highway between Green Bay and the Mi1 1 eapolis
St. Paul area were examined. The study evaluated four alter
native levels of improvements for State Highway 29 (SH-29) 
and US-45; a follow-on report evaluated similar alternatives 
for SH-29 and US-10. 

This project was distinguished by a number of features. 
First was an emphasis on ways of attracting tourism devel
opment from the Minneapolis area to northern Wisconsin . 
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Second was an emphasis on examining benefits and costs a s · 
ciated with different Level · of highway improvements, ranging 
from a mixture of two- and four-lane at-grade highway 
segments to a fu ll freeway configura tion. 

The Wiscon in Department of Tran portation was com
mitted to constructing improvements in the corridor and funds 
were available for the project. The question for the consult
ants was to assess the magnitude of the benefits associated 
with the alternatives and to determine the appropriate level 
of improvement . 

For thi project nonu e r bene fits were roughly equal in 
magnitude to traditional use r benefit (Figure 8). Of pa rticular 
ignificance wa the potential for a ttracting new busine ·e in 

food products, wood products. trucking and distribution , and 
hea lth care in addition to substantially enhancing touri m 
development. 

A combination of freeway and expressway improvements 
on SH-29 and US-10 emerged as the most beneficial improve-
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ment package . Benefits from this package were greater than 
tho e using SH-29 and US-45 (the alte rnative rout e) . Fur
thermore, benefits from the freeway and expressway com
bination exceeded those that could be obtained from all
freeway construction . Although benefits were as. ociated w.ith 
a freeway route the re turn on the incremental investment 
required for con tructing the freeway was less than the re turn 
available from the wnstruction of a combination of freeway 
and expressway improvements. Accordingly, the all-freeway 
alternative was not selected. 

Eastern Massachusetts 

In Massachusetts, economic effects were assessed for the 
planned construction of an underground central artery free
way (I-93) to dowmown Bo ton and a new tunnel under Bo -
ton Harbor extending the Ma sachu ett Turnpike (1-90) to 
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FIGURE 8 Ratio of benefits to costs for SH-29 and US-45 in Wisconsin. 



32 

Logan International Airport. The cos1 of the improvement 
package was estimated at $4.4 billion. As parl of Lhe 
environmental impact analysis, the economic effects of th 
project on the City of Boston and the broader five-county 
metropolitan area were evaluated. 

Long-term effects of building ver ·us not building the project 
were evaluated by using a transportation network model to 
estimate differences in commuter and commercial travel time 
saving . In addition tht dfect!; of the project on tourism, 
conventioneering, and retail ac tivities were al o evaluated. 

The study examined effects during and after construction. 
During con tructi n, a modest decrea e hi economic activity 
was forecast along with a shift of retailing activity away from 
downtown Boston. In addition the loss f some convention 
bu iness was seen for the downtown area. Alter construction, 
the benefit included a reduction in commuting time and 
trucking costs thereby encouraging th expansion of existing 
regional bu incsses. Reduced congestjon to downtown wa 
measured in terms of its effects on labor market access and 
labor costs particularly for white ollar employment. he 
tudy concluded that con tructing the projec1 would help achiev 

the forecast level of growth for the regional economy by 
removing a key barrier limjting the prospects for d wntown 
employment growth. Similarly, the existence of the new free
way and toll tunnel would encourage continued growth of 
tourism and convention business that would h e the.rwise 
been constrained by downtown congestion. 

A formal ben fit-co t analy i was not conducted as a part 
of this study. The re ult. indicate, however, that the project 
would yield a net present-value benefit-cost ratio in execs f 
U1rec to one. U ·er benefits (excluding safety enefi l for the 
year 2010 were e timated to be $500 million out of a total of 
$2 billion in user and regional econ mk benefits for that year. 

Tl u , for Lhi major inlraurban highway reconstruction pro
grnm a substantial cream uf benefits wer identified rhat 
wou.ld nor occm without the proposed improv ments. L ng
term growth prospects for downtown Bost a depend on pro
viding travtil m;cess for all mode of tran porlation including 
highway . Thi study quantified the amount of growth in th 
form of jobs and incom that were at risk for this project if 
it were not completed. 

Southwest Indiana 

In lndiana, economic benefits were studied for highway 
impr vements between th state capital . Indianapolis, and 
major cities in the s uthwe tem part of the Slate. Two alter
natives were studied for highway improvements between Indi
anapoli and Evansville the southwest region's large 1 city. 
One was the c nstructio.n of a new controllcd-acce · highwa 
ab ut 135 mi long. The other consisted of a package of 
improvements to existing two-lane roads that included 
upgrading to a mixture of controlled-access and expressway 
segmen1s. In two parallel corridors, the economic effects of 
selective improvements were also studied. The e impr ve
ments included upgrading existing two-lane roads to uper 
two-lane and f ur-lane facilities. 

For each corridor, four to six alternatives were initially 
examined, from which one alternative was proposed for a fu ll-
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scale ana!ysi . A screening process was developed to sort out 
the relative advantage of these numerous alternatives in a 
cost-effec1ive manner. The ere ning proc1: ·s involved a qual
itative assessment of everal cl zen economic d ve!opmcnt 
and engineering criteria and a weighing of the relative ranking 
of each preliminary alternative for each of the criteria. 

De pite the emphasis given to economic d elopm nt con
siderations in I his study. the results were surpri ing. !though 
all four alternatives generated sub tantial economic benefit 
and in one case the present value of the benefit stream exceeded 
the present value of project costs, resulting in a benefit-cost 
ratio of 1.23, levels of overall ben fit relative to cost were, 
as a group, considered too low to warrant a recommendation 
to construct. 

The magnitude of the regional economic benefits for all 
four alrernatives equaled or exceeded the magnitude of the 
traditional user benefits. Forecast levels of busine ' attraction 
benefits were substantia l for all of lhe alignment . The ben
efit for exi ting business were also sub tantial , though when 
mea ured in terms of contributions to regional cmpl ymen1 
they constitut cl a mailer ·hare of overall benefits than 1h ir 
dollar value would suggest. This effect occurs because the 
benefit. for exi ting businesses of improvements in transpor
tation accrue principally in rhe form of increased profit rather 
than in expanded sales and employmen1. Last , tourism ben
efits, although of relatively small importance in the context 
of the 18 counties . tu died, were a dominant source of pot ntial 
bendil lO veral counties within the sLudy area. These coun
ties ranged from urban with a large regional conv ntion 
center, to rural, with a variety of scenic and recreational 
attractions. 

KEY FINDINGS 

Viewed together, the three case studies suggested several 
conclusions. 

1. In each case described, the application of a more com
prehensive framework for the a e menl f benefits gener
ated a stream of benefit whos value was approximately 50 
to 150 percent of what would have been identified olely by 
reference to traditional user benefits. For Mas achusett , u er 
benefit were of such substantial value that the project war
ranted construction on th basis of them a lone. For Wisconsin, 
an analysis of user benefits alone was not ufficient to justify 
con !ruction , but when combined with regional cono.mic ben
efi t , they made a compelling ca ·e for the proposed improve
me11t package. For Indiana, although the inclusion f eco
nomic benefits clearly increased the value of the overall benefit 
stream, the ratios of benefits to cosl were still not sufficiently 
large to warrant a recommendation for construction. 

In all cases, the enhanced benefit stream was measured 
without a.ny double counting thr ugh adherence to a rigorou 
framework for both regional benefit and highway u er ben
efits. Th fundamental principle behind the d velopment of 
thi framework was that highways hange the und rlying set 
of economic conditions that affect the prospecrs r econ mic 
growth and busines development. Th e changes in lucl 
changes in relative bu ines cosl's which result from more 
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efficient transportation systems, and changes in the perceived 
attractiveness of a particular location or region as a business 
address. These perceptual changes, though a less important 
contributor to economic growth and a less tangible one, con
tribute greatly to the potential for economic growth in an 
economy driven by a highly competitive site selection process 
in which communities and states vie with one another to attract 
expanding companies. 

More significant , changes in the relative cost of doing busi
ness in a region fundamentally change the prospects for busi
ness growth, tourism attraction, and overall business attrac
tion. These changes in relative costs reflect an improvement 
in the overall efficiency not only for the regional economy, 
but also for the national economy, because of national sales 
of the region's products and services. 

The system described here for the measurement of regional 
economic benefits was designed explicitly to avoid any double 
counting. For example, the economic value of travel time 
savings for passenger automobiles was carefully segregated 
from the economic impacts of travel time savings for busi
nesses and their vehicle fleet. Business travel time savings 
have different effects and were accounted for in a separate 
manner . 

2. A second conclusion drawn from the research was that 
both user benefits and regional economic benefits are sensitive 
to the levels of improvement that might occur on the region's 
highway system. Just as user benefits increase when a highway 
is improved from two to four lanes, or when travel speeds 
are improved from 50 to 55 or 65 mph, regional economic 
benefits increase as well. 

Research in Indiana disclosed the existence of a set of regional 
economic benefits that can accrue to a medium-sized met
ropolitan area solely from the construction of an interregional 
highway to Interstate standards. There is clear evidence that 
corporations considering a multistate or national environment 
for an expansion site can and will overlook a city or region 
that lacks an Interstate highway connection, or a controlled
access road of similar quality leading to or from the markets 
of interest to them. Interviews with site location decision mak
ers and local economic developers suggest that certain facil
ities will be sited not only on the basis of a quantitative trans
portation factor, such as travel time to or from other points, 
but also on the basis of a more qualitative assessment of the 
characteristics of highways leading to and from the region in 
question . 

For someone responsible for siting a major distribution 
facility, that St. Louis or Indianapolis is 3 hr away may not 
matter as much as that those 3 hr would be consumed traveling 
on an Interstate rather than a state or U .S. highway. Similarly , 
managers of convention facilities and major resorts affirm that 
the absence of Interstate access precludes bookings from 
certain companies and tour operators . 

Every city may not need , deserve , or be able to benefit 
sufficiently from an Interstate highway. However, the eco
nomic development benefits of transportation improve
ments are not solely a function of changes in travel time as 
traditionally included in a user benefit assessment. 

3. Regardless of whether the particular highways studied 
were recommended for construction, the levels of benefits 
projected to occur seem to fall within a somewhat narrow 
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range. In Wisconsin, Massachusetts, and Indiana, the research 
showed that significant inter- or intraregional improvements 
can increase regional income and employment by amounts in 
the range of 0 to 3 percent (in present-value terms) for about 
20 years following completion of construction. 

This finding has both technical merit and intuitive appeal. 
Although the benefits to a particular community or portion 
of a region may be greater than this 0 to 3 percent range, the 
overall level of regional benefits seems consistently to fall into 
this range. 

The regions analyzed have populations ranging from 500,000 
to 3 million. They are, in other words, medium-to-large eco
nomic regions. That a strategic highway improvement gen
erates benefits of this magnitude suggests not only that wild 
claims of proponents are exaggerated and should be dis
counted but also that claims by pessimists that high
way improvements have no value should receive the same 
treatment. 

Although the change of 0 to 3 percent seems like a small 
number, the dollar value of such changes is not at all trivial. 
The benefits from the improvements previously described 
ranged in constant, discounted dollars from several hundred 
million to over 2 billion over a 20-year period. In two of the 
three cases studied, this benefit stream was sufficient to rec
ommend spending large sums on improvements to a region's 
highway infrastructure. Given the vast scale of trade that 
occurs in major metropolitan areas , small changes can mean 
substantial improvements in the standard of living of 
thousands of its residents. 

4. In order to measure benefits reliably and objectively, 
quantitative and qualitative data must be gathered. Quanti
tative data include information from input-output models, 
tables on regional economies across the nation, and those 
from full use of structural econometric models and econo
metric forecasts. These data also include using results from 
econometric models as input to traffic forecasting models. 

In addition, qualitative data play an important role in the 
benefit assessment process. This role includes making full use 
of local expert knowledge of economic development practi
tioners, bankers, business owners, and others. Their knowl
edge of markets, labor conditions, recent business location 
and expansion decisions, perceptions about the local business 
climate, and insights into the trends or problems facing key 
local employers or industries are indispensable for determin
ing the prospects for business attraction or expansion that 
might result from a transportation improvement. 

5. Because the prospects for business growth resulting from 
highway improvements are a function of changes in relative 
costs and perceptions about locational advantage, any eco
nomic model that cannot determine the magnitude of these 
cost changes or the meaning of these changed perceptions will 
be insufficient to assess the prospects for economic growth 
and change. 

For example, a static input-output model such as the Regional 
Industrial Multiplier System (RIMS), which presents a static 
understanding of a region's economy expressed in the form 
of regional purchase coefficients, will be of little use by itself 
in determining how any particular business, industry, or set 
of industries will become more or less profitable, more or less 
competitive, or larger or smaller in size as a result of changes 
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in transportation costs. Those transportation costs have to 
be quantified in other ways and explicitly included in the 
modeling process. 

Furthermore, a static input-output model cannot simulate 
alone the ways in which economic changes unfold over time . 
The substitutions of capital for labor and the changes in the 
cost of labor that result from economic growth in a particular 
labor market are beyond the reach of an input-output mod
eling system. Only a model that explicitly includes recent 
wages and unemployment rates can take these changes into 
consideration. 

In calculating regional economic benefits from highway 
improvements, choosing a set of techniques that can identify 
all economic benefits is essential. A static input-output model 
such as RIMS theoretically and empirically appears to under
estimate the magnitude of the economic benefits associated 
with highway improvements because by itself the model fails 
to take into account the effects of changes in relative costs. 

From experience, the REMI modeling system avoids these 
serious pitfalls. When used with other techniques including 
input-output analysis, REMI produces a more realistic and 
comprehensive economic benefit assessment. 

6. Economic benefits in general and regional economic ben
efits in particular resulting from highway improvements are 
not part of a zero-sum game. 

Numerous criticisms of economic impact studies focus on 
their frequent overstatement of benefits. Overstatements are 
a result of many judgments and factors, one being a tendency 
to define and measure economic effects only within a narrow 
geographic area while ignoring possible adverse economic 
effects in adjacent jurisdictions. Thus, a highway in Indiana 
might attract business to that state at the expense of devel
opment in Kentucky or Illinois. 

All economic studies define the boundaries of the economic 
impact assessment area. Beyond the boundaries of this impact 
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area are impacts that are not being measured that may be 
positive or negative in nature. 

The conclusion that highways can and frequently do gen
erate substantial net economic benefits is based not on an 
arbitrary or self-serving geographic boundary , but rather on 
the fact that highways are inherently a productivity tool both 
for businesses and for citizens. Reductions in travel time, 
easier and safer access to new markets, and new locations for 
business activity all represent ways in which businesses and 
individuals can be more productive in deployment of their 
time, vehicles, products, and services. 

Thus, highway investments clearly represent a means to 
increase the size of the economic pie rather than redistribute 
tiny slices of it. Obviously, there remain questions about the 
distribution of the pie, regardless of its size. But there can be 
little doubt that highways can make the pie bigger. 

7. Last, although the economic framework presented is uni
versally applicable to highway economic impact studies, the 
methods used to quantify the value of key variables must 
continue to be refined. The use of other modeling systems, 
such as variable or dynamic input-output models, should be 
examined. Techniques to better estimate the more qualitative 
dimensions of business attraction estimation should be devel
oped. Through these and other means, the task of measuring 
highway economic effects can continue to be refined, with 
benefits to public officials, taxpayers, and businesses. 
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