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ABSTRACT 

 

VIRGINIA TRANSPORTATION FUNDING: 

 
AN ANALYSIS OF ENHANCING THE SECONDARY HIGHWAY SYSTEM 

CONSTRUCTION ALLOCATION MODEL USING BRIAN D. TAYLOR’S 

GEOGRAPHIC EQUITY CRITERIA   

 

By Thomas Wendell Point 

 

A dissertation submitted in partial fulfillment of the requirements for the degree of 

Doctor of Philosophy at Virginia Commonwealth University 

 

Virginia Commonwealth University, 2012 

 

Blue Wooldridge, D.P.A. 

L. Douglas Wilder School of Government and Public Affairs 

 
The focus of this research is Virginia’s Secondary Highway Construction System funding 

allocations and its impact on statewide deficient lane miles reduction.  The research question guiding 

this study is: “Which of the four allocation models -- the current Secondary Highway System 

allocation model or one of three alternatives of this model based on Brian D. Taylor’s geographic 

equity categories (outcome, opportunity, and market) best maximizes statewide deficient lane miles 

reductions?”  Taylor defines each of these geographic equity categories (independent variables for this 

study) for all levels of government.  While Taylor’s research focus has been on equity as it relates to 

transit and congestion pricing, this study applied his construct to highways. 

As a result of scanning subjects related to transportation, the need for this study became 

apparent.  Since the 1980’s, Virginia’s highway allocation formula has not changed (Virginia 

Department of Transportation, 2005).  The Virginia General Assembly has sponsored follow-up 

studies through a series of resolutions over the years (Auditor of Pubic Accounts, 2004).  To date, 
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none of the legislatively sponsored research findings have prompted an update of Virginia’s highway 

allocation formula (Virginia Transportation Research Council, 2008). 

There is a significant academic and professional literature on federal transportation politics and 

specific transportation engineering issues.  However, there is very limited research on the 

development of state level highway transportation funding methodologies.  

This study used the quantitative research approach, which is concerned with determining the 

relationship between one factor (an independent variable) and another (a dependent or outcome 

variable) in a population (Walker, 2005, Newman, 1998, and Geddes, 1990).  Therefore, this study 

employed the quantitative research approach to study cause and effect (Mulhall, 2004, Loughborough, 

1995, and Collier 1995) relationships of Virginia’s Secondary construction allocations to individual 

counties and statewide deficient lane miles reductions overall.  The .20 portion of the formula for area 

was examined because this data rarely changes due to locality annexations.  Conversely, the .80 

portion of the formula was excluded from the analysis because of the demographic variability due to 

population shifts.  As such, the Federal Highway Administration and states update population statistics 

from the decennial census with the apportionment of funds for formula based programs such as 

Virginia’s Secondary Highway Construction program (Federal Register, 2002). 

This researcher concluded that of the four geographic allocation models, the geographic 

opportunity equity maximized an additional 4.15 statewide deficient lane miles reductions over the 

baseline model.  This study recommends using the geographic opportunity equity model when 

allocating Virginia’s Secondary Highway Construction funds to maximize the statewide deficient lane 

miles reductions above the baseline model, the geographic market equity model and the geographic 

outcome equity model.   
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Chapter 1 

Introduction 

Research Problem 

 

Virginia’s transportation highway system has been challenged with providing appropriate 

infrastructure for its traveling public.  With federal and state fuel taxes rising much slowly than travel 

volume and system costs, legislators are looking for new money to help build, operate, and maintain 

the transportation system (Brookings Institute, 2003).  Hence, the highway transportation decisions 

that are made impact citizen quality of life, the environment, economic development, movement of 

goods and services, and national defense, to name a few (Bowman, 2009, Boarnet, 2000).  Central to 

these decisions and resultant impacts is the application of Virginia’s highway transportation funding 

allocation process.  During the last few years, advocacy organizations, politicians, and citizens have 

become increasingly critical of Virginia’s highway transportation funding process.  Overtime, debates 

have surfaced that current transportation funding levels are insufficient to address highway 

maintenance and improvements on Virginia’s highway transportation system, leading to increased 

roadway congestion and deterioration (TRIP, 2011).  As a result, Virginia’s competitive advantage as 

a major transportation hub of the eastern U.S. is threatened by increasing traffic congestion and the 

inability of the state to fund needed transportation infrastructure improvements (TRIP, 2011). 

For instance, in November 2009, the Conservative Network published four balanced 

transportation system goals, of which two focused on funding.  Specifically, they supported 

associating transportation funding to measurable performance criteria, such as reduced air pollution 

from vehicles and reduced per capita vehicle miles traveled.  The Conservative Network also 

supported amending Virginia’s transportation funding allocation formulas from a single statewide 
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formula in order to give regions flexibility to determine the funding levels for various transportation 

modes – above certain minimum levels - that best meet their needs (Virginia Conservative Network 

Association, 2009). 

In addition to these issues, below are further challenges and concerns facing highway 

transportation allocations in Virginia: 

 Since the 1980’s, Virginia’s highway allocation formula has not changed (Virginia 

Department of Transportation, 2005, Committee Report, 1998).  The Virginia General 

Assembly has sponsored follow-up studies through a series of resolutions over the years 

(Auditor of Pubic Accounts, 2004, Commonwealth of Virginia, 2005).  To date, none of 

the legislatively sponsored research findings have prompted an update of Virginia’s 

highway allocation formula (Virginia Transportation Research Council, 2008).   

 Virginia’s highway allocation funding adjustments and program priorities are not 

sufficiently flexible to incorporate federal funding and cash management changes (Auditor 

of Public Accounts, 2004, Grimes, 2006, JLARC 2001, JLARC 1984). 

 The Virginia General Assembly enacted the 40/30/30 formula distribution both among and 

within the Primary, Secondary, and Urban construction highway systems in 1985 (Virginia 

Department of Transportation, 2005, JLARC 1997, JLARC 1993).  That is, 40% of the 

funds are directed to the Primary System and 30% each is directed to the Urban and 

Secondary Systems.  This formula for distribution within these systems has not changed 

since 1985 (Virginia Transportation Research Council, 2008).  Consequently, there has 

been growing citizen and political concerns that the Commonwealth of Virginia should 

amend its highway transportation methodology, noted in Section 33.1-23 of the Code of 

Virginia, to address critical needs (Haner, 2005). 
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 There have been many recent failed attempts to raise transportation funds in Virginia.  In 

the 2008 General Assembly, various attempts to raise transportation funds through the 

imposition of an additional gas tax, sales tax, and registration fee for overweight trucks all 

failed (Miller, 2009).  On February 29, 2008, the Virginia Supreme Court struck down as 

unconstitutional regional transportation authorities' ability to raise revenue through the 

imposition of an additional annual vehicle license fee, an additional initial vehicle 

registration fee, an additional vehicle inspection fee, a local sales and use tax on vehicle 

repairs, a regional congestion relief fee, a local rental car transportation fee, and an 

additional transient occupancy tax (Revels, 2008). 

 VDOT's budget has been shrinking due to the repeal of the abusive driver fees; significant 

reductions in motor vehicle sales and use taxes; and reductions in vehicle license fees, 

retail sales, and recordation taxes (Revels, September 2008). 

 In the April 2010 Statehouse News (Cunningham), Virginia Governor Bob McDonnell said 

that “lawmakers need more recommendations to improve the operations, maintenance, 

finance, and construction practices of VDOT before funding solutions can be found.”  

Later in the article, Delegate Bob Brink, D-Arlington, stated that “Virginia’s funding 

formula is out-of-date and has historically short-changed Northern Virginia.” 

 At the 2010 Chamber Free Enterprise Forum Luncheon in Charlottesville, Virginia, Sean 

Connaughton - the Virginia Secretary of Transportation, while reviewing projects of 

interest stated that, “I do say it’s a challenge for you all, because we can’t get some of these 

projects forward, because we can’t get a consensus there.  Quite honestly, what money we 

do have is moving to other parts of the state where there is a stronger political and public 

support for various projects to move forward.” (The Daily Progress, September 21, 2010). 
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Nonetheless, one could contend that because no action has been taken on the various issues 

raised and on legislative study resolutions, perhaps the current Virginia highway allocation funding 

process meets its intent.  However, this study argues that corrective actions should be taken based on 

the analysis of new Secondary Highway System Construction geographic equity criteria allocations to 

maximize statewide deficient lane miles reductions.    

 Another significant factor for studying this subject became apparent when this researcher was 

employed in positions as a Budget Manager, Senior Policy Analyst, and Economist with the Virginia 

Department of Transportation (VDOT) during the early 1990’s.  One of his responsibilities was to 

manage the Six-Year programmatic allocation of state and federal transportation funds wherein the 

first year of this program became VDOT’s budget.  The researcher discovered that information from 

published sources such as the Research and Innovative Technology Administration’s Federal Bureau 

of Transportation Statistics; the United States Department of Transportation; the Federal Highway 

Administration; the American Association of State Highway Transportation Officials  (AASHTO); the 

Transportation Research Board; the Transportation Library of Massachusetts; Joint Legislative Audit 

and Review and the Virginia Transportation Research Council had limited locality specific published 

information on improving Virginia’s transportation allocation process.  Rather, these sources focus on 

total state or system results.  The most cited sources for this information were from the Office of 

Highway Policy Information, and the Federal Highway Administration’s publication entitled 

“Highway Taxes and Fees (1998, 2008), How They Are Collected and Distributed.”  This publication 

provides a wide range of state and federal transportation funding information that will be shown in the 

study’s appendix; this information is utilized by the Federal Highway Administration and the United 

States Department of Transportation to determine federal direct and indirect apportionment categories 

for each state.  According to its description, it presents tabular information on state and federal laws 
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that provide for the taxation of motor fuels, motor vehicles, motor carriers, and licensed drivers, and 

the distribution of these taxes and fees (Federal Highway Administration, 2008). 

The Federal Highway Administration also provides a briefing sheet on individual state data 

comparisons by category (Federal Highway Administration, 2008).  This report will be shown in the 

study’s appendix, and provides U.S. Census 2000 population by state which is further defined by 

urban and rural categories; motor fuel used on highways; number of private and commercial vehicles; 

number of licensed drivers; vehicle miles traveled; payments into the Highway Trust Fund; Federal 

apportionments; state highway user revenues; expenditures for state administered highways; and 

highway expenditures to all units of government (Federal Highway Administration, 2008).  

Unfortunately, neither of these periodicals provides the historical and political background foundation 

for Virginia’s allocation methodology of transportation funding.  

Considering these issues that impact Virginia’s traveling public, this study provides a unique 

approach to understanding highway transportation allocations in Virginia.  Most debates over 

transportation funding involve perceived local needs that are greater than other jurisdictions (Grimes, 

2006).  For instance, from the mid 1960’s to the early 1980’s Virginia employed the concept of pay-

as-you-go financing for highway transportation (TRIP, 2011, Virginia Research Council, 1999).  This 

funding concept, focused on improving the worst roads first, was agreeable to politicians in 

southwestern Virginia because of the high concentration of dirt roads required to be paved (Whitley - 

Richmond Times Dispatch, September 23, 2010).  However this financing concept changed in 1985 

when Governor Gerald Baliles announced, as one of his administration’s major objectives, to reform 

transportation by increasing funding to the golden crescent of Northern Virginia, Richmond, and 

Tidewater to reduce traffic congestion (Revels, 2008).  This change in policy would have a net 
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decrease in available funding for rural counties to spend on inter-city and farm-to-market roads 

(Virginia Conservative Network Association, 2009).   

 

Research Purpose and Expected Outcomes 

The purpose of this study is to determine which of the four geographic allocation models -- 

the current Virginia Secondary Highway System allocation model or one of three alternatives to 

this model based on Brian D. Taylor’s geographic equity categories (outcome, opportunity, and 

market) best maximizes statewide deficient lane miles reductions.  While Taylor’s research focus 

has been on equity as it relates to transit and congestion pricing, this study will apply his construct to 

Virginia’s Secondary highway system allocations and to its statewide deficient lane miles reductions.   

This study will use a quantitative study approach fortified by an exploration of literature with 

regards to geographic equity theories and usages, equity in transportation, and decision theories 

wherein equity is a key component in the development of highway transportation funding in Virginia.  

The primary goal of this study is to apply quantitative variables based on defined geographic equity 

criteria (outcome, opportunity, and market) to determine which one best maximizes statewide 

deficient lane miles reductions.  Deficient lane miles are defined as a stretch of county roadway with a 

Critical Condition Index (CCI) below 59 where a corrective action via total construction replacement 

or significant construction resurfacing needs to occur.  They will be incorporated into the distribution 

of Secondary Highway System Construction funds for Virginia and compared against the baseline 

actual results from fiscal year 2009.   

This process will determine the results of new distribution amounts of the Secondary Highway 

Construction funds allocation model by county and construction district, which is constrained 

statewide in terms of total dollars.  To determine the statewide deficient lane miles reductions,the new 
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distribution amounts will be converted by using the cost of construction district lane mile (which 

includes counties) and summed for a statewide total.  The indicators of need for this analysis are 

deficient Virginia county lane mileage defined in the “2009 State of the Pavement Results for 

Secondary Roads” report (Virginia Department of Transportation, 2009).   

This study is not concerned with building a new allocation model but rather with modifying 

the existing model to evaluate how the introduction of geographic equity criteria indicators (IV or 

independent variables).  The geographic indicators are; for market equity, utilizing 2009 county sales 

tax revenue, for opportunity equity utilizing equal shares of the 2009 statewide Secondary 

Construction allocations for each county, and for outcome equity utilizing a statistic distributional 

factor of total needs to equal 2009 Secondary Construction allocations statewide.  These financial 

allocations by geographic equity category (market, opportunity, and outcome) will then be divided by 

the cost of constructing a lane mile as defined in the Virginia report of asphalt paved roadway values 

(October 2000).  The summation of the county results will determine the amount of statewide deficient 

lane miles reductions. 

As a result, the expected outcome of this study is its contribution to transportation funding 

discourse in Virginia.  It will provide alternative analytical variables to approaching its strategic 

highway transportation allocation issues with regards to statewide deficient lane miles reductions.   

 

Significance of the Study 

We live in a time when many experiences are realized in cycles.  For instance, an individual, 

locality, state, or nation may experience prosperity during one block of time and soon, thereafter, 

experience an economic downturn (Litman, 2005).  During periods of economic prosperity, 

unemployment is low, government sponsored economic development projects are progressing, and 

almost everyone is content (Balducci, et al 2009).  People become more certain of their economic 
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Table 13:  Baseline Scenario 

Construction District 

Name 

Secondary 

Pavement 

Allocation (B) 

Percent of Secondary 

Allocation (Y)              
i.e. B(district 

total)/$B$(statewide 

total) 

Percent 

of 

Districts 

(X)  

Cumulative % of 

Secondary Pavement 

Allocation (σY)                    
i.e.(B(district 

total)/$B$(statewide 

total) + previous district 

%)) 

Cumulative 

% of 

Districts 

(σX) |X-Y| 

σYi-1 + 

σYi (A) 

σXi-1 – 

σXi (B) A*B 

Bristol 

            

1,714,640  0.07658 0.1 0.07658 0.1 0.02342 0.07658 0.10000 0.00766 

Culpeper 

            

1,503,500  0.06715 0.1 0.14373 0.2 0.03285 0.22031 0.10000 0.02203 

Fredericksburg 

            

1,913,689  0.08547 0.1 0.22920 0.3 0.01453 0.37293 0.10000 0.03729 

Lynchburg 

            

1,627,990  0.07271 0.1 0.30191 0.4 0.02729 0.53111 0.10000 0.05311 

Northern VA 

            

6,473,672  0.28913 0.1 0.59104 0.5 0.18913 0.89295 0.10000 0.08930 

Richmond 

            

3,825,810  0.17087 0.1 0.76191 0.6 0.07087 1.35295 0.10000 0.13530 

Salem 

            

2,140,053  0.09558 0.1 0.85749 0.7 0.00442 1.61940 0.10000 0.16194 

Staunton 

            

1,675,681  0.07484 0.1 0.93233 0.8 0.02516 1.78982 0.10000 0.17898 

Hampton Roads 

            

1,515,143  0.06767 0.1 1.00000 0.9 0.03233 1.93233 0.10000 0.19323 

Statewide Total 22,390,178         0.42000     0.87884 

                    

Dissimilarity Index 0.21000 

 

              

Gini Concentration 

Ratio 0.12116 
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Table 14:  Geographic Market Equity Scenario 

Construction  

District Name 

Secondary 

Pavement 

Allocation (B) 

Percent of Secondary 

Allocation (Y)              
i.e. B(district 

total)/$B$(statewide 

total) 

Percent 

of 

Districts 

(X)  

Cumulative % of 

Secondary Pavement 

Allocation (σY)                    
i.e.(B(district 

total)/$B$(statewide 

total) + previous district 

%)) 

Cumulative 

% of Districts 

(σX) |X-Y| 

σYi-1 + 

σYi (A) 

σXi-1 – 

σXi (B) A*B 

Bristol        1,054,910  0.04711 0.1 0.04711 0.1 0.05289 0.04711 0.10000 0.00471 

Culpeper        1,154,322  0.05155 0.1 0.09867 0.2 0.04845 0.14578 0.10000 0.01458 

Fredericksburg        1,425,209  0.06365 0.1 0.16232 0.3 0.03635 0.26099 0.10000 0.02610 

Lynchburg           667,591  0.02982 0.1 0.19214 0.4 0.07018 0.35446 0.10000 0.03545 

Northern VA        9,808,712  0.43808 0.1 0.63022 0.5 0.33808 0.82236 0.10000 0.08224 

Richmond        4,380,680  0.19565 0.1 0.82587 0.6 0.09565 1.45609 0.10000 0.14561 

Salem        1,494,395  0.06674 0.1 0.89262 0.7 0.03326 1.71849 0.10000 0.17185 

Staunton        1,155,525  0.05161 0.1 0.94422 0.8 0.04839 1.83684 0.10000 0.18368 

Hampton Roads        1,248,834  0.05578 0.1 1.00000 0.9 0.04422 1.94422 0.10000 0.19442 

Statewide Total 22,390,178         0.76747     0.85864 

                    

Dissimilarity Index 0.38373 

 

              

 

Gini  

Concentration  

Ratio 0.14136 
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Table 15:  Geographic Opportunity Equity Scenario 

Construction 

District Name 

Secondary 

Pavement 

Allocation (B) 

Percent of 

Secondary 

Allocation (Y)              
i.e. B(district 

total)/$B$(statewid

e total) 

Percent of 

Districts 

(X)  

Cumulative % of 

Secondary Pavement 

Allocation (σY)                    
i.e.(B(district 

total)/$B$(statewide 

total) + previous district 

%)) 

Cumulative 

% of Districts 

(σX) |X-Y| 

σYi-1 + 

σYi (A) 

σXi-1 – 

σXi (B) A*B 

Bristol         2,828,232  0.12632 0.1 0.12632 0.1 0.02632 0.12632 0.10000 0.01263 

Culpeper         2,121,174  0.09474 0.1 0.22105 0.2 0.00526 0.34737 0.10000 0.03474 

Fredericksburg         3,299,604  0.14737 0.1 0.36842 0.3 0.04737 0.58947 0.10000 0.05895 

Lynchburg         2,356,860  0.10526 0.1 0.47368 0.4 0.00526 0.84210 0.10000 0.08421 

Northern VA           942,744  0.04211 0.1 0.51579 0.5 0.05789 0.98947 0.10000 0.09895 

Richmond         3,299,604  0.14737 0.1 0.66316 0.6 0.04737 1.17895 0.10000 0.11789 

Salem         2,828,232  0.12632 0.1 0.78947 0.7 0.02632 1.45263 0.10000 0.14526 

Staunton         2,592,546  0.11579 0.1 0.90526 0.8 0.01579 1.69474 0.10000 0.16947 

Hampton Roads         2,356,860  0.10526 0.1 1.01053 0.9 0.00526 1.91579 0.10000 0.19158 

Statewide Total 22,390,178         0.23684     0.91368 

                    

Dissimilarity 

Index 0.11842 

 

              

Gini 

Concentration 

Ratio 0.08632 
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Table 16:  Geographic Outcome Equity Scenario 

Construction 

District Name 

Secondary 

Pavement 

Allocation (B) 

Percent of Secondary 

Allocation (Y)              
i.e. B(district 

total)/$B$(statewide 

total) 

Percent 

of 

Districts 

(X)  

Cumulative % of 

Secondary Pavement 

Allocation (σY)                    
i.e.(B(district 

total)/$B$(statewide 

total) + previous district 

%)) 

Cumulative 

% of Districts 

(σX) |X-Y| 

σYi-1 + 

σYi (A) 

σXi-1 – 

σXi (B) A*B 

Bristol 

           

2,236,588  0.92027 0.1 0.09989 0.1 0.82027 0.09989 0.10000 0.00999 

Culpeper 

              

972,825  0.40028 0.1 0.14334 0.2 0.30028 0.24323 0.10000 0.02432 

Fredericksburg 

           

2,578,822  1.06108 0.1 0.25852 0.3 0.96108 0.40186 0.10000 0.04019 

Lynchburg 

           

1,195,862  0.49205 0.1 0.31193 0.4 0.39205 0.57044 0.10000 0.05704 

Northern VA 

           

3,283,166  1.35089 0.1 0.45856 0.5 1.25089 0.77049 0.10000 0.07705 

Richmond 

           

4,721,416  1.94268 0.1 0.66943 0.6 1.84268 1.12799 0.10000 0.11280 

Salem 

           

2,502,942  1.02986 0.1 0.78122 0.7 0.92986 1.45065 0.10000 0.14506 

Staunton 

           

2,468,193  1.01557 0.1 0.89145 0.8 0.91557 1.67267 0.10000 0.16727 

Hampton Roads 

           

2,430,364  1.00000 0.1 1.00000 0.9 0.90000 1.89145 0.10000 0.18915 

Statewide Total 22,390,178         8.31269     0.82287 

                    

Dissimilarity 

Index 4.15634 

 

              

Gini 

Concentration 

Ratio 0.17713 
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Conclusion 

These scenarios and statistical measures present the impact on the introduction of new 

independent variables to the 20% area portion of Virginia’s Secondary Construction Highway allocation 

model.  As defined, the results either provide for additional capacity (geographic opportunity equity) or 

lose capacity (geographic market equity and geographic outcome equity) relative to the baseline or current 

model concerning statewide deficient lane miles reductions.   
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Chapter 5 

Findings, Recommendation, and Future Research  

Summary 

This chapter contains a summary of the research findings.  It also contains a brief discussion of 

future locality specific funding recommendations and identifies opportunities for additional study on this 

subject. 

This study examined geographic equity criteria and associated factors to determine which scenario 

best maximized deficient Secondary lane miles in the Commonwealth of Virginia.  Deficient lane miles 

are defined as a stretch of county roadway with a Critical Condition Index (CCI) below 59 where 

corrective action via total construction replacement or significant construction resurfacing needs to occur.   

Based upon a review of the literature, the researcher decided to analyze geographic equity 

allocation consequences in relation to reducing the number of deficient lane miles on the Commonwealth 

of Virginia’s Secondary Construction System.  That is, the researcher was not concerned with building a 

new allocation model, but rather with modifying the existing model to evaluate how the introduction of 

geographic equity criteria indicators can address Virginia needs as defined by the total number of 

statewide deficient lane miles reductions.   

The goal of the study was to compare the existing model (baseline) to models with proposed 

independent variables that replace the .20 area formula variable to determine the funding impact by 

county, construction district, and statewide.  The area variable was studied because it rarely changes via 

locality annexations.  In contrast, the .80 portion of this model for population was excluded in this study 

because of the variability in this data due to people movement to new communities (Weldon Cooper 
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Center, 2012).  Consequently, the population data is held constant and updated every ten years (decennial 

census) from the official person count generated by the United States Census Bureau.   

These scenarios also involved comparing the aggregate statewide deficient lane miles reductions 

by dividing the individual county, construction district, and statewide funding by the construction district 

construction cost amount for a Virginia Secondary, Rural, Asphalt Paved line mile (where the counties are 

defined) published by the Virginia Department of Transportation (October 2000). 

The research question asked: :Which of the four allocation models -- the current Secondary 

Highway System allocation model or one of three alternatives of this model based on Brian D. Taylor’s 

geographic equity categories (market, opportunity, and outcome) best maximizes statewide deficient lane 

miles reductions”. 

 

Discussion of General Findings 

Based on a review of the statewide deficient lane miles reductions attributable to the four 

geographic equity scenarios are noted in Table 17 below.  These results are ranked by the number of 

statewide deficient lane miles reductions that could be addressed with the Secondary Construction 

highway allocation model.  

Geographic Equity Scenario   

Secondary 

Roadway Miles 

Impacted    

Variance Gain or 

Loss Lane Miles 

From Baseline Rank 

 

Gini 

Coefficient 

Baseline or Current Model 102 0 2 0.12116 

Geographic Market Equity  99.74 -2.26 4 0.14136 

Geographic Opportunity Equity  106.15 +4.15 1 0.08632 

Geographic Outcome Equity  100.99 -1.01 3 0.17713 

 

Table 17.   Statewide Lane Mile Scenario Results 
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Based upon the total statewide deficient lane miles reductions, the geographic opportunity equity 

model is selected because it provides the most or an additional 4.15 miles above the baseline/current 

model.  While this model would provide the same allocations for each county, it appears this more 

effectively utilizes the public funds by providing an additional $933,750 of statewide deficient lane miles 

reductions opportunities (given the average cost of a lane mile of $225,000). 

Hence, when comparing Virginia’s existing Secondary Highway Construction allocation model to the 

geographic market equity model, this study’s statewide deficient lane miles reductions proposition is 

accepted. 

When comparing Virginia’s existing Secondary Highway Construction allocation model to the 

geographic outcome equity model, this study’s statewide deficient lane miles reductions proposition is 

accepted. 

When comparing Virginia’s existing Secondary Highway Construction allocation model to the 

geographic opportunity equity model, this study’s statewide deficient lane miles reductions proposition is 

not accepted.   In this case, the Virginia’s existing Secondary Highway Construction funding allocation 

model (baseline) does not maximize statewide deficient lane miles reductions than the alternative of this 

model which is based upon geographic opportunity equity.  

Moreover, with regards to county allocation dispersions, the results are corroborated in that the 

geographic outcome equity scenario’s data is more unequal than the other geographic equity scenarios 

(baseline (current), market, and opportunity) for this study.  That is, the geographic outcome equity 

scenario’s Gini Coefficient is 0.17713 which is closer to 1 followed by the geographic market equity 

scenario (0.14136), and then the baseline (current) model (0.12116).  The geographic opportunity equity 

scenario wherein each county receives the same allocation had the most similar data with a Gini 

Coefficient of 0.08632. 
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Based upon the findings of this study this research agreed with Sandra Rosenbloom’s argument 

that the adoption of an equity concept would advance some interests at the expense of others and give the 

advantage to some rights or values over others.  This study also agreed with David Levenson’s (2002), 

research paper concerning issues surrounding transportation equity, both external and internal to 

transportation.  Levenson provided examples of transportation improvements that imposed transportation 

costs on more individuals (losers) than those who benefited (winners).  This study agreed with 

Levenson’s conclusion that based on a set of variables, policy makers would have strategic information on 

which to base transportation funding equity decisions and project selections. 

This study also agrees with H. George Friederickson’s (2003) description of social equality in 

public administration:  “Fairness in the delivery of public services; it is egalitarianism in action—

principle that each citizen, regardless of economic resources or personal traits, deserves and has a right to 

be given equal treatment by the political system.”  Therefore, considering the county specific allocations 

within the Secondary Highway Construction model, this study supports the notion that the most important 

matters of social equity were local, local in the sense of consequences.  

On the other hand, this study does not agree with Ramjerdi’s conclusion that it is difficult to make 

a judgment about the equity implication of a policy on the basis of a single measure and without a 

thorough examination of several measures.   

 

Limitations 

 

There were limitations in this study. First, the researcher only had one fiscal year to measure 

geographic equity allocation results for the reduction of deficient lane miles in Virginia.  Similar locality 

specific geographic studies were not available for other states to add depth to the data sets.   

In addition, this study focused on the 20% area portion of the Secondary Highway Construction 

model (allocation) which rarely changes due to locality annexations.  In contrast, the 80% portion of the 
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Secondary Highway Construction allocation for population was ignored in this study because the data 

fluctuates due to demographic shifts.  Finally, if the time period for the study would have been longer, 

more variations in the results could have occurred; perhaps at the county and construction districts thereby 

impacting the amount of deficient lane mile reductions in Virginia.  

While there were limitations to this study, geographic equity measures were garnered to prove that 

more contemporary variables to the existing Secondary Highway Construction allocation model could 

yield more reductions in deficient lane miles in Virginia. 

Future Recommendations 

 

While there are so many items that have not been explored in this study, there are four areas that 

warrants additional research related to statewide deficient lane miles reductions in the Commonwealth of 

Virginia.  First, as noted with the American Economic Review (2011), consider different mixes of tax 

revenues beyond gasoline sale tax such as Kenneth Small’s 2003 study of congestion pricing and 

allocation on the California highway system.  This approach could also be achieved by converting the 

existing 17.5 cents per gallon with a targeted statewide sales and use tax dedicated to transportation.  

Second, instead of allowing the current allocation formula to define locality specific distributions, 

consider using the National Advisory Council on State and Local Budgeting (2002) “Best Practices in 

Public Budgeting” wherein alternate allocation methodologies focused on vehicle miles travelled and not 

based on population and area are utilized.  These studies should entail setting priorities and establishing 

direction for the reduction in deficient Secondary Highway Construction lane miles.  Third, consider 

using non-decennial census to determine the cost of statewide deficient lane miles reductions changes, 

which is a policy option for allocating Secondary Construction Highway funds in Section 33.1-23.4 of the 

Code of Virginia.  Fourth, parallel to Farideh Ramjerdi’s January 2006 paper for the Transportation 

Research Record, entitled “Equity Measures and Their Performance in Transportation,”  consider more 
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research into the allocation and subsequent statewide deficient lanes mile reductions by either taking a top 

down approach of addressing the most deficient lane miles in each county first or a bottom up approach of 

addressing the least amount of deficient lane miles in each county.  Both approaches would be constrained 

by the statewide Secondary Highway Construction allocation amount.    

Findings from these studies support the equity theory literature in Chapter 2 that due to the broad 

definitions and usages of equity criteria and grouping, there was no definitive method that could be 

applied to all populations and circumstances.  Consequently, the use of equity theory, whether defined by 

markets, opportunities, or outcomes produces a level of public services.  Equity theories based on a set of 

criteria would address a measure of needs for a particular geographic region, group, or individual while 

foregoing needs for others due to resource and strategic constraints. 

 

 

Conclusion 

 

Instead of building a new allocation model, the researcher modified the existing fiscal year 2009 

Secondary Highway Construction allocation model to evaluate how the introduction of geographic equity 

criteria indicators could address Virginia’s statewide deficient lane miles reductions needs.  This study 

goes into great detail to determine which of the four geographic allocation models -- the current Virginia 

Secondary Highway System allocation model or one of three alternatives of this model based on Brian D. 

Taylor’s geographic equity categories (outcome, opportunity, and market) best maximizes statewide 

deficient lane miles reductions.   

While Taylor’s research focus has been on equity as it relates to transit and congestion pricing, 

this study applied his construct to highways.  This study also utilized the Lectric Law Library’s (2005) 

equity definition which states that “Equitable distribution does not necessarily mean equal distribution, 
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and ownership does not automatically split fifty-fifty.  Rather, the distribution must be fair and just 

(equitable).”  

Based on an extensive review of the geographic equity literature the researcher describes the 

necessity for this study, and why it is unique to the Commonwealth of Virginia.  From this information, 

the researcher designed an analysis to scenario the dependent and independent variables using quantitative 

statistics in relation to the Secondary Highway Construction allocation model. 

The results of the study revealed that the geographic opportunity equity scenario maximized more 

deficient Secondary Highway Construction lane miles than the baseline (current) model.  The geographic 

equity scenarios based on market and outcome provided less deficient Secondary Highway Construction 

lane miles than the Virginia’s existing Secondary Highway Construction baseline (current) model. 

The expected outcome of this study was achieved by contributing to transportation discourse in 

Virginia and by offering alternative analytical variables to addressing highway transportation allocation 

issues with regards to statewide deficient lane miles reductions. 
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The second largest benefactor is Dickenson County who would receive an additional 

$672,412 which could result in a 132.9% or 3.5 miles reduction from the baseline model.   

However, overall the Bristol district would receive $5,567,961 or 64.9% in allocations 

with the geographic opportunity equity scenario versus the baseline model.  This reduction in 

allocations would result in the Bristol district having the financial ability to reduce 29.01 miles of 

deficient lane miles.  
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Table 63. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Bristol 

District  
 

  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Bristol District 

County  Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Bland                    887,358  

 

                          4.62  304.9% 

Buchanan                    367,906  

 

                          1.92  45.4% 

Dickenson                    672,412  

 

                          3.50  132.9% 

Grayson                    610,839  

 

                          3.18  107.6% 

Lee                    445,152  

 

                          2.32  60.7% 

Russell                    386,937  

 

                          2.02  48.9% 

Scott                    427,240  

 

                          2.23  56.9% 

Smyth                    521,278  

 

                          2.72  79.3% 

Tazewell                    291,779  

 

                          1.52  32.9% 

Washington                      32,053  

 

                          0.17  2.8% 

Wise                    352,232  

 

                          1.84  42.6% 

Wythe                    572,776  

 

                          2.98  94.6% 

Bristol Total                 5,567,961  

 

                        29.01  64.9% 
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Table 64. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Culpeper 

District 

 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Culpeper District 

County Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Albemarle                  -941,920 

 

                        -5.47 -44.4% 

Culpeper                    419,403  

 

                          2.43  55.3% 

Fauquier                  -225,434 

 

                        -1.31 -16.1% 

Fluvanna                    540,310  

 

                          3.14  84.7% 

Greene                    779,885  

 

                          4.53  195.7% 

Louisa                    336,559  

 

                          1.95  40.0% 

Madison                    759,734  

 

                          4.41  181.5% 

Orange                    512,322  

 

                          2.97  76.9% 

Rappahannock                    907,509  

 

                          5.27  335.0% 

Culpeper Total                 3,088,368  

 

17.93 41.1% 
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Table 65. Variance – Baseline vs. Geographic Opportunity Equity Scenario – 

Fredericksburg District 

 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Fredericksburg District 

County  Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Caroline                    478,737  

 

                          2.41  68.4% 

Essex                    816,829  

 

                          4.11  225.9% 

Gloucester                    362,308  

 

                          1.82  44.4% 

King George                    727,268  

 

                          3.66  161.2% 

King & Queen                    843,697  

 

                          4.24  252.1% 

King William                    736,224  

 

                          3.70  166.5% 

Lancaster                    871,685  

 

                          4.38  284.2% 

Mathews                    941,094  

 

                          4.73  396.5% 

Middlesex                    906,389  

 

                          4.56  333.2% 

Northumberland                    814,590  

 

                          4.10  223.9% 

Richmond                    876,163  

 

                          4.41  289.9% 

Spotsylvania               -1,128,878 

 

                        -5.68 -48.9% 

Stafford               -1,030,361 

 

                        -5.18 -46.6% 

Westmoreland                    713,834  

 

                          3.59  153.6% 

Fred'burg Total                 6,929,577  

 

34.85 72.4% 
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Table 66. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Lynchburg 

District 
 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Lynchburg District 

County Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Amherst                    330,962  

 

                          1.65  39.1% 

Appomattox                    713,834  

 

                          3.55  153.6% 

Buckingham                    505,605  

 

                          2.52  75.1% 

Campbell                    -44,074 

 

                        -0.22 -3.6% 

Charlotte                    626,512  

 

                          3.12  113.5% 

Cumberland                    834,741  

 

                          4.16  242.9% 

Halifax                    -23,923 

 

                        -0.12 -2.0% 

Nelson                    611,958  

 

                          3.05  108.0% 

Pittsylvania                  -611,665 

 

                        -3.04 -34.2% 

Prince Edward                    700,400  

 

                          3.49  146.5% 

Lynchburg Total                 3,644,351  

 

18.14 44.8% 
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Table 67. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Northern VA 

District  
 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Northern Virginia District 

County Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Arlington                 -2,465,571 

 

                       -10.89 -67.7% 

Fairfax               -17,417,732 

 

                       -76.91 -93.7% 

Loudoun                 -2,692,832 

 

                       -11.89 -69.6% 

Prince William                 -5,078,505 

 

                       -22.43 -81.2% 

NOVA Total               -27,654,641 

 

-122.12 -85.4% 

 

  



164 

 

Table 68. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Richmond 

District 
 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Richmond District 

County  Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Amelia                    718,312  

 

                          2.77  156.1% 

Brunswick                    469,781  

 

                          1.81  66.3% 

Charles City                    928,780  

 

                          3.58  372.0% 

Chesterfield               -4,282,534 

 

                      -16.49 -78.4% 

Dinwiddie                    386,937  

 

                          1.49  48.9% 

Goochland                    646,663  

 

                          2.49  121.6% 

Hanover                  -748,245 

 

                        -2.88 -38.8% 

Henrico               -4,156,030 

 

                      -16.00 -77.9% 

Lunenburg                    652,261  

 

                          2.51  124.0% 

Mecklenburg                    332,081  

 

                          1.28  39.2% 

New Kent                    764,212  

 

                          2.94  184.5% 

Nottoway                    773,168  

 

                          2.98  190.8% 

Powhatan                    543,668  

 

                          2.09  85.6% 

Prince George                    339,918  

 

                          1.31  40.5% 

Richmond Total               -2,631,029 

 

-10.13 -13.8% 
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Table 69. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Salem 

District 

 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Salem District 

County  Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Bedford                  -438,141 

 

                        -2.10 -27.1% 

Botetourt                    318,647  

 

                          1.53  37.1% 

Carroll                    317,528  

 

                          1.52  36.9% 

Craig                    985,874  

 

                          4.73  512.0% 

Floyd                    658,978  

 

                          3.16  126.9% 

Franklin                  -100,049 

 

                        -0.48 -7.8% 

Giles                    794,438  

 

                          3.81  206.9% 

Henry                  -116,842 

 

                        -0.56 -9.0% 

Montgomery                    458,586  

 

                          2.20  63.7% 

Patrick                    513,442  

 

                          2.46  77.2% 

Pulaski                    530,234  

 

                          2.55  81.8% 

Roanoke                  -481,802 

 

                        -2.31 -29.0% 

Salem total                 3,440,894  

 

16.52 32.2% 
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Table 70. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Staunton 

District 

 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Staunton District 

County Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Alleghany                    801,156  

 

                          3.51  212.4% 

Augusta                  -492,997 

 

                        -2.16 -29.5% 

Bath                    935,497  

 

                          4.10  385.1% 

Clarke                    811,231  

 

                          3.55  220.9% 

Frederick                  -295,963 

 

                        -1.30 -20.1% 

Highland                    934,377  

 

                          4.09  382.9% 

Page                    685,846  

 

                          3.00  139.2% 

Rockbridge                    480,976  

 

                          2.11  69.0% 

Rockingham                  -346,341 

 

                        -1.52 -22.7% 

Shenandoah                    374,623  

 

                          1.64  46.6% 

Warren                    695,922  

 

                          3.05  144.2% 

Staunton Total                 4,584,325  

 

20.09 54.7% 
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Table 71. Variance – Baseline vs. Geographic Opportunity Equity Scenario – Hampton 

Roads District 

 
  

Variance - Baseline vs Geographic Opportunity Equity Distribution – Hampton Roads District 

County  Change in Allocations 

 

Change in Secondary 

Roadway Miles 

Impacted (Scenario) - 

Secondary Roadway 

Miles Impacted 

(Baseline) 

Percent Change 

(Secondary Roadway 

Miles Impacted 

(Scenario) / Secondary 

Roadway Miles 

Impacted (Baseline) -1) 

Accomack                    260,433  

 

                          1.02  28.4% 

Greensville                    751,897  

 

                          2.94  176.3% 

Isle of Wight                    520,159  

 

                          2.04  79.0% 

James City                      90,267  

 

                          0.35  8.3% 

Suffolk                  -167,220 

 

                        -0.65 -12.4% 

Northampton                    801,156  

 

                          3.13  212.4% 

Southampton                    452,988  

 

                          1.77  62.4% 

Surry                    875,043  

 

                          3.42  288.4% 

Sussex                    626,512  

 

                          2.45  113.5% 

York                      -2,652 

 

                        -0.01 -0.2% 

Hampton Roads 

Total                 4,208,583  

 

16.47 55.6% 
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APPENDIX G 

Variance Analysis:  Baseline vs. Geographic Outcome Equity 

 

This section provides the variances between the baseline results in scenario #1 and the 

geographic outcome equity results in scenario #4.  The county and construction district variances 

are contained in Tables 72 to 80. 

With respect to the variances per county and per construction district, a positive value 

shows that a baseline (control) result is greater than the geographic outcome equity scenario 

result.  Conversely, a negative result for a county or construction district demonstrates that the 

geographic outcome equity scenario provides a diminished ability to decrease deficient 

Secondary lane miles. 

The researcher found that the percent change in allocations was the same percent change 

for the deficient roadway miles impacted (Percent Change Secondary Roadway Miles Impacted 

(Baseline / Geographic Market Equity Scenario -1). 

Below is a discussion of each geographic outcome equity scenario results for each county 

and for each construction district versus the baseline (current) model. 

As shown in Table 60 below, 3 of the 12 counties for the Bristol district would realize a 

negative financial impact thereby reducing their ability to reduce deficient lane miles.  For 

instance, Buchanan County would experience the largest reduction in allocations of $348,343 

from the geographic outcome equity scenario versus the baseline (current) model.  Consequently, 

Buchanan County’s decreased allocations would add an additional 43% or 1.81 miles of deficient 

lane mile.   
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Conversely, Bland County who be the largest benefactor with the geographic outcome 

equity scenario in that it would receive an additional $802,396 above the baseline (current) 

model.  This additional funding would allow Bland County to reduce an additional 4.18 miles of 

deficient lane miles above the baseline (current) model.   

However, overall the Bristol district would receive an additional 30% or $2,609,741 in 

allocations with the geographic outcome equity scenario versus the baseline (current) model.  

This increase in allocations would result in the Bristol district having the financial ability to 

reduce an extra 13.60 deficient lane miles. 
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Table 72. Variance – Baseline vs. Geographic Outcome Equity Scenario – Bristol District 
 

  

Variance - Baseline vs. Geographic Outcome Equity Scenario – Bristol District                                             

County Change in Allocations 

 

Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Bland                  802,396.18  

 

4.18 276% 

Buchanan                 -348,343.28 

 

-1.81 -43% 

Dickenson                 -208,810.74 

 

-1.09 -41% 

Grayson                  239,477.74  

 

1.25 42% 

Lee                 -144,267.54 

 

-0.75 -20% 

Russell                   51,336.19  

 

0.27 6% 

Scott                  396,315.71  

 

2.06 53% 

Smyth                   69,178.36  

 

0.36 11% 

Tazewell                  634,986.65  

 

3.31 72% 

Washington                  396,557.79  

 

2.07 35% 

Wise                   44,127.06  

 

0.23 5% 

Wythe                  676,787.15  

 

3.53 112% 

Bristol Total               2,609,741.25  

 

13.60 30% 

 

  



171 

 

Table 73. Variance – Baseline vs. Geographic Outcome Equity Scenario – Culpeper District 

 
  

Variance - Baseline vs. Geographic Outcome Equity Scenario – Culpeper District                                             

County  Change in Allocations 

 

 Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

 Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Albemarle              -1,667,756.82 

 

-9.68 -79% 

Culpeper                  -12,170.08 

 

-0.07 -2% 

Fauquier                  290,114.68  

 

1.68 21% 

Fluvanna                 -522,297.34 

 

-3.03 -82% 

Greene                 -309,823.81 

 

-1.80 -78% 

Louisa                 -522,930.25 

 

-3.04 -62% 

Madison                  296,780.08  

 

1.72 71% 

Orange                 -310,651.81 

 

-1.80 -47% 

Rappahannock                  105,360.10  

 

0.61 39% 

Culpeper Total              -2,653,375.25 

 

-15.40 -35% 
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Table 74. Variance – Baseline vs. Geographic Outcome Equity Scenario – Fredericksburg 

District 

 
 

Variance - Baseline vs. Geographic Outcome Equity Scenario – Fredericksburg District                                             

County Change in Allocations 

 

 Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Caroline               1,823,708.30  

 

9.17 261% 

Essex                  807,072.96  

 

4.06 223% 

Gloucester                     6,790.71  

 

0.03 1% 

King George                  248,593.61  

 

1.25 55% 

King & Queen                  418,039.32  

 

2.10 125% 

King William                 -111,592.03 

 

-0.56 -25% 

Lancaster                  520,448.12  

 

2.62 170% 

Mathews                 -189,258.55 

 

-0.95 -80% 

Middlesex                  340,451.38  

 

1.71 125% 

Northumberland                  346,452.80  

 

1.74 95% 

Richmond                  804,828.43  

 

4.05 266% 

Spotsylvania                 -473,124.68 

 

-2.38 -21% 

Stafford              -1,392,299.65 

 

-7.00 -63% 

Westmoreland                  175,556.78  

 

0.88 38% 

Fred'burg Total               3,325,667.49  

 

16.72 35% 
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Table 75. Variance – Baseline vs. Geographic Outcome Equity Scenario – Lynchburg 

District 

 

 

Variance - Baseline vs. Geographic Outcome Equity Scenario – Lynchburg District                                             

County Change in Allocations 

 

Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Amherst                 -626,899.49) 

 

-3.12 -74% 

Appomattox                 -384,752.30 

 

-1.92 -83% 

Buckingham                 -410,338.06 

 

-2.04 -61% 

Campbell                 -964,175.46 

 

-4.80 -79% 

Charlotte                  -41,249.67 

 

-0.21 -7% 

Cumberland                  593,478.44  

 

2.95 173% 

Halifax                 -391,271.70 

 

-1.95 -33% 

Nelson                 -326,274.47 

 

-1.62 -58% 

Pittsylvania                  635,329.79  

 

3.16 35% 

Prince Edward                 -244,486.92 

 

-1.22 -51% 

Lynchburg Total              -2,160,639.84 

 

-10.75 -27% 
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Table 76. Variance – Baseline vs. Geographic Outcome Equity Scenario – Northern VA 

District 

 

Variance - Baseline vs. Geographic Outcome Equity Scenario  Northern VA District 

County Change in Allocations 

 

Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

 Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Arlington              -2,405,721.96 

 

-10.62 -66% 

Fairfax            -11,292,675.77 

 

-49.87 -61% 

Loudoun                  912,539.74  

 

4.03 24% 

Prince William              -3,166,674.09 

 

-13.98 -51% 

NOVA Total            --15,952,532.08 

 

-70.44 -49% 
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Table 77. Variance – Baseline vs. Geographic Outcome Equity Scenario – Richmond 

District 

 
  

Variance - Baseline vs. Geographic Outcome Equity Scenario  Richmond District 

County     Change in Allocations 

 

 Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

 Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Amelia                 -104,050.98 

 

-0.40 -23% 

Brunswick                  772,598.95  

 

2.98 109% 

Charles City                  174,791.92  

 

0.67 70% 

Chesterfield              -1,718,818.73 

 

-6.62 -31% 

Dinwiddie               1,198,054.09  

 

4.61 151% 

Goochland                  437,957.30  

 

1.69 82% 

Hanover                   31,479.67  

 

0.12 2% 

Henrico              -1,268,929.54 

 

-4.89 -24% 

Lunenburg                 -274,169.95 

 

-1.06 -52% 

Mecklenburg               2,392,443.52  

 

9.21 283% 

New Kent               1,146,370.84  

 

4.41 277% 

Nottoway                  581,233.09  

 

2.24 143% 

Powhatan                  316,041.04  

 

1.22 50% 

Prince George                  793,032.39  

 

3.05 95% 

Richmond Total               4,478,033.62  

 

17.24 23% 
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Table 78. Variance – Baseline vs. Geographic Outcome Equity Scenario – Salem District 

 
  

Variance - Baseline vs. Geographic Outcome Equity Scenario Salem District 

County Change in Allocations 

 

Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Bedford                  235,505.61  

 

1.13 15% 

Botetourt               1,793,284.79  

 

8.61 209% 

Carroll                   87,213.16  

 

0.42 10% 

Craig                   95,138.97  

 

0.46 49% 

Floyd                   87,328.00  

 

0.42 17% 

Franklin                  -51,120.61 

 

-0.25 -4% 

Giles                  597,412.35  

 

2.87 156% 

Henry                  -87,230.86 

 

-0.42 -7% 

Montgomery                  471,638.76  

 

2.26 66% 

Patrick                 -427,312.61 

 

-2.05 -64% 

Pulaski                 -201,475.78 

 

-0.97 -31% 

Roanoke                 -785,937.08 

 

-3.77 -47% 

Salem total               1,814,444.70  

 

8.71 17% 
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Table 79. Variance – Baseline vs. Geographic Outcome Equity Scenario – Staunton District 

 
  

Variance - Baseline vs. Geographic Outcome Equity Scenario - Staunton District 

County Change in Allocations 

 

Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

 Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Alleghany                  315,547.76  

 

1.38 84% 

Augusta                 -609,704.08 

 

-2.67 -36% 

Bath                  -32,403.16 

 

-0.14 -13% 

Clarke                  287,826.16  

 

1.26 78% 

Frederick               2,080,620.27  

 

9.12 141% 

Highland                  -66,406.21 

 

-0.29 -27% 

Page                 -229,515.56 

 

-1.01 -47% 

Rockbridge                  818,968.70  

 

3.59 117% 

Rockingham                 -393,312.63 

 

-1.72 -26% 

Shenandoah               1,148,227.82  

 

5.03 143% 

Warren                  642,713.62  

 

2.82 133% 

Staunton Total               3,962,562.69  

 

17.36 47% 
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Table 80. Variance – Baseline vs. Geographic Outcome Equity Scenario – Hampton Roads 

District 

 
  

Variance - Baseline vs. Geographic Outcome Equity Scenario – Hampton Roads District                                             

County Change in Allocations 

 

Geographic Outcome 

Equity Scenario 

Secondary Roadway 

Miles Impacted vs. 

Baseline Secondary 

Roadway Miles  

Percent Change 

Secondary Roadway 

Miles Impacted 

(Baseline / Geographic 

Market Equity Scenario 

-1) 

Accomack                  391,994.44  

 

1.53 43% 

Greensville                   78,417.07  

 

0.31 18% 

Isle of Wight                  697,855.91  

 

2.73 106% 

James City                  974,386.53  

 

3.81 90% 

Suffolk              -1,221,211.06 

 

-4.78 -91% 

Northampton                 -288,389.76 

 

-1.13 -76% 

Southampton               1,648,838.89  

 

6.45 227% 

Surry                  148,020.58  

 

0.58 49% 

Sussex               1,831,886.13  

 

7.17 332% 

York                  314,299.01  

 

1.23 27% 

Hampton Roads 

Total               4,576,097.75  

 

17.90 60% 
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Appendix H 

Virginia Transportation Allocation History 

During the 1932 legislative session, the Virginia General Assembly passed what became 

known as the “Byrd Road Act” creating the secondary system of State highways.  The basis for 

creating the secondary system was primarily to benefit from economies of scale and to eliminate 

duplication of effort (staff, facilities and equipment) by state and local road agencies (VDOT, 

History of Roads, p 174).   

Yet, it was not until 1977 with Article 1.1, Section 33.1-23.1 of Chapter 578, Code of 

Virginia, that Virginia’s highway allocations to the urban, secondary, and interstate highway 

systems were established (Equity of the Current Provisions for Allocating Highway and 

Transportation Funds in Virginia, 2006).  The General Assembly undertook a major review and 

revision of the way in which highway construction funds were allocated.  This was the first 

major revision since, 1962 (House Document No. 11) which also defined a formula for 

construction funds remaining after administrative and general expenses were to be distributed. 

However, due to county concerns, the Senate passed two joint resolutions (SJR 20 and 

SJR 50) in the early 1980’s to further study possible revisions to Virginia’s allocation formula.  

The two prominent commissions that influenced the creation of the 1986 allocation formula were 

the Stone Commission and the Manning Commission. 

The 1962 Stone Commission, named after the commission’s chairman William F. Stone 

of Martinsville, was charged with examining and evaluating highway needs, revenue fund 

distribution procedures, and the organization of the Department of Highways (History of Roads 

in Virginia, 2001).  As a result of the 1963 Stone commission report, the General Assembly 

established the urban street system as a separate entity for the distribution of Virginia’s highway 
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funds.  The General Assembly directed that the urban system was to receive a minimum of 

fourteen percent of all revenues exclusive of federal interstate funds.  The General Assembly 

further directed that eighty-five percent of the cost of building improvements on the urban 

system was to be paid by state and federal highway funds with the local governments providing 

the remaining fifteen percent (History of Roads in Virginia, 2001).   

Because rural areas argued the Stone Commission report unduly focused highway 

funding to the urban areas, the 1984 Manning Commission was constructed to bridge the 

variance in urban and rural allocation perspective between JLARC and VDHT with its proposed 

allocation table to use.  The major points of Manning Commission’s proposal were: 

1. Unpaved roads would receive 5.67% of funds available for construction.  Also, 

VDHT would focus priority on roads with more than 50 vehicles per day.  Under this 

proposed formula 5.67 percent of the money was to come off the top for hard-

surfaced dirt roads. 

2. City streets would receive $4,290 per lane mile for functionally classified collectors 

and $7,307 per lane mile for arterials. 

3. The counties of Arlington and Henrico would be paid at the rates proposed by 

JLARC.  

4. The systems allocations should be 40% to the Primary System, 30% to the Secondary 

System, and 30% to the Urban System instead of the JLARC proposed 30-30-30 

allocation.  Note, the current VDHT formula under review was 50-25-25.   

5. Change the existing Primary System allocation formula from 70% vehicle miles 

traveled (VMT), 20% lane miles, and 10% needs to be based on 70% VMT, 25% lane 

miles, and 5% needs.  Also, an allocation system was also proposed for distribution of 
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maintenance funds with the primary and secondary systems, and for distribution of 

maintenance funds to cities, towns, and counties that had withdrawn from the state 

secondary system, namely Henrico and Arlington. 

When the SJR-20 subcommittee reconvened on January 9
th

, 1985, it adopted the Manning 

Commission’s proposal by a 10 to 4 vote.  The four dissenting votes came from rural 

representatives who continued to argue that the newly adopted Manning Commission proposal 

unfairly benefited urban areas.   
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