Detailed Results by Column

Column A: Personal Consumption Expenditures

Alan Adams

Personal consumption is the largest component of GDP, comprising approximately two-thirds of its total since the 1950s.  There are three components to the GDP’s personal consumption expenditures:  durables, nondurables, and services.  Traditionally, growth in personal consumption is viewed a sign of a prosperous society and healthy economy.  However, it does not reflect that some of that consumption is “lamentable, unnecessary, or environmentally unsustainable” (Anielski and Rowe, 1999).  Therefore, personal consumption is merely a starting point for calculating the GPI.  

In order to calculate the personal consumption expenditures at the scales needed for this report, we started with per capita personal income where available.  For Vermont, this data was available from the Bureau of Economic Analysis (BEA) for all the years of this study.  For Chittenden County, BEA data began in 1970.  Therefore, personal income for 1950 and 1960 was extrapolated based on the ratio of personal income in Chittenden County to that in Vermont in 1970.  Personal income data for Burlington was not easily available from BEA.  However, annual average wage data was available from the Vermont Department of Employment and Training (DET) at the county and township level beginning in 1978 (Center for Rural Studies).  The method for calculating annual average wage and per capita income appeared to vary resulting in different numbers for Chittenden County from each source. Due to this discrepancy, we calculated the ratio of Burlington annual average wage to Chittenden County annual average wage for the decadal years 1980-2000 based on the DET data. We then multiplied this ratio times the personal income for Chittenden County from BEA to determine the personal income for Burlington; the 1980 ratio was used in determining personal income for 1950, 1960 and 1970.
We then derived the ratio of personal consumption expenditure to personal income based on data available for the United States (BEA).  We assumed this ratio is applicable to Vermont and multiplied it times total personal income to determine personal consumption expenditures. 

Overall, the data indicates that per capita personal consumption in Chittenden County exceeds the U.S. from the mid-1980s onward. Conversely, per capita personal consumption in Burlington and Vermont is lower than the U.S. (Figure A-1).  One other important fact to note is the increasing importance of service expenditures within personal consumption.  Services were only 33% of 1950 personal consumption nationally; they consistently have taken a greater role in the economy and now stand at just over 59% of personal consumption.  

In 2000, personal consumption expenditures amounted to approximately $13.0 billion in Vermont, $3.9 billion in Chittenden County, and $835.1 million in Burlington.
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Figure A-1.  Personal consumption per capita (column A), 1950-2000.
Column B: Income Distribution

Tyson Kerr

Column B is an adjustment of personal consumption for income inequality.  It aims to capture the growing disparity in income and wealth between upper, middle, and lower classes.  The GPI factors in income distribution on the assumption that “income directly relates to the economic welfare and social cohesion of a society.  By doing so, we [Redefining Progress] are making an explicit ethical argument that growing income inequality represents a social cost” (Anielski & Rowe, 1999).

The Gini coefficient was used to quantify this social cost.  As the Gini coefficient rises, income disparity along with the cost to society also rises.
  The income distribution index was derived by first choosing a base year, in these calculations 1970, and setting it to 100.  The ratio of the base year Gini coefficient to the desired years Gini coefficient can then be calculated.  For example, to determine the index of distribution for Vermont in 2000, we multiplied the Gini coefficient for Vermont 2000 (0.462) by 100 and then divide by the Vermont base year Gini coefficient, 0.394. The resulting number, 117.3, is the income distribution index value (Figure B-1).

Over the last fifty years the overall income disparity has risen, except between 1950 and 1960; wealth has become more concentrated in the hands of the richest.  As Figure B-1 shows, the trend is basically the same at all three scales.  As the Gini coefficient rises for Vermont, it also rises for Chittenden County and Burlington.  One feature sets Vermont apart; the Gini coefficient for Vermont is on average is over 0.1 higher for Chittenden County and Burlington. 
Finally, the current trend of the Gini coefficient is disturbing.  Though it cannot rise forever (no one household will ever hold all of the income), there is plenty of room for it to rise further and further, potentially making the deduction for income distribution much larger, and having a large impact on social welfare and the outcome of the GPI. This deduction is based on an ethical argument, because not all people in the lowest quintile feel their social welfare is being lowered by income inequality.  However, it is true that as the income gap widens, the poor become less and less able to maintain their standard of living in the face of rising costs and expensive innovations.  Additionally, Brekke and Howarth (2002) suggest that people actually receive dis-utility as they feel as if they are further and further below the average.  Therefore, the benefits of income are greater than just monetary; income also affects individual’s social well-being because it is indicative of professional standing in one’s peer 
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Note: Larger numbers represent greater inequality.

Figure B-1.  Income distribution index (column B), 1950-2000.

Column C: Personal Consumption Adjusted for Income Inequality

Calculated

Column C is simply the mathematical conversion of personal consumption, column A, using the income distribution index, to adjusted personal consumption.  Column A was divided by column B and multiplied by 100.  Column C then becomes the value from which all additions or subtractions (Columns D-Z) are made for the GPI.
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Figure C-1.  Adjusted personal consumption per capita (column C), 1950-2000.

Column D: Value of Household Labor

Kendra Schmiedeskamp

Household labor contributes to the welfare of society, but is not accounted for in standard calculations of GDP.  For the purposes of this report, household labor includes meal preparation, cleaning, laundry, repairs, gardening, shopping, banking, traveling to obtain goods and services, and care of family (including childcare).  The calculation of GPI for Vermont, Chittenden County, and Burlington is an attempt to capture the benefits to society from work in the home and see how its contribution to GPI has changed since 1950. 

For the census years 1950-1980, the method used to calculate the value of household labor closely follows the method Redefining Progress used to calculate the national GPI.  The estimates for time spent in housework by men and women of different employment status were taken from Eisner (1989) and merged with U.S. Census data (United States Bureau of the Census, 1950-1980).  Eisner based these estimates on time series complied by the University of Michigan Survey Research Center in 1965, 1975, and 1981.  The dollar amount was calculated by converting national figures from Eisner (calculated in 1989 dollars) to 2000 dollars.

Eisner generated estimates of the wage of a domestic worker and the time spent on household work only up to 1981.  This necessitates using the time spent on household work in 1981 in the calculation of figures for 1990 and 2000.  As with the census years from 1950-1980, the time spent by men and women of different employment status was multiplied by the number of people in a given status category, at each scale (United States Bureau of the Census, 1950-1980).  A dollar value was assigned to the total number of hours spent in household labor by using the mean 2001 wage for maids, housekeepers and cleaners in Vermont for the state calculations and in the Burlington Metropolitan Statistical Area (MSA) for Burlington and Chittenden County (Bureau of Labor Statistics, 2001) for 2000 and the national mean 1990 wage for laundry, cleaning, and garment services (Bureau of Labor Statistics, 1990) for 1990.  All dollar amounts were converted to 2000 dollars.

This method assumed that national data from Eisner is representative of the population at the three scales of Burlington, Chittenden County, and Vermont.  Another major assumption was that the growth rates Eisner used for his calculations, based on national data, were correct at our scales.  The hourly wages for 1950-1990 are for the nation.  Again, this assumed that Vermont wages were similar to those aggregated at the national scale. 

We calculated that household work in 2000 positively contributed the following amounts to GPI:  $4.9 billion in Vermont, $1.2 billion in Chittenden County, and $370.7 million in Burlington.  
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Figure D-1.  Value of household work per capita (column D), 1950-2000.

The Value of Household Work
It is ironic that in attempting to assign a dollar value to household work and reflect its value, even the GPI will underestimate the contribution of housework and childcare. This is a result of a number of factors.  First, this work done in homes is less valued by society than other work. For example, a domestic worker is paid less than most other professions. Additionally, domestic workers are overwhelmingly female; in 1988, 8,000 men in the U.S. were employed as private household service workers, compared with 320,000 women who held the same types of positions (National Data Book, 1990).  On average, women receive a lower wage than men.  In the 2000, women were paid 73 cents for every dollar received by men. This wage gap is even wider for women of color: African-American women earn 65% and Hispanic women earn only 53% of the average wage for white men (Gandy, 2003).

In following the method of the national GPI, we placed a lower hourly value on household labor than we did on volunteer, commuting, and leisure times.  For example in 2000 for Vermont, household labor was valued at $7.98 hourly, commuting at $10.71 hourly, and volunteer and leisure time at $13.56 hourly.  If we were to give household labor the same hourly rate as given to volunteer and leisure time, the total value for Vermont for 2000 would nearly double from $4.9 billion to $9.6 billion.  And even this value may be underestimating the actual costs that would be incurred to pay someone to come into the home to clean, cook, and care for children.  Since this is the largest positive contribution to GPI, changing the way the value of household labor is calculated has a large impact on the total result.

Column E: Value of Volunteer Work

Kendra Schmiedeskamp

A significant amount of work done in communities, particularly underserved communities, schools, churches, and neighborhoods, is unpaid labor.  This volunteer work may be through formal networks, such as Americorps, mentoring programs and civic associations, or through informal, neighborly efforts.  Anielski and Rowe (1999) describe this as the “invisible social matrix” and “the nation’s informal safety net.”  Despite its contribution to overall well-being, volunteer work is totally unaccounted for in GDP.  GPI attempts to correct this.  

According to a 2002 report by the Bureau of Labor Statistics, there was a correlation between the number of hours a person devotes to volunteer work and his or her educational attainment.  On average, American college graduates volunteer twice as many hours annually as people with no college experience, and four times more than college dropouts (United States Department of Labor, 2002).  The Current Population Survey on which the report was based records the median annual hours spent volunteering by people in four educational attainment categories: less than a high school diploma, high school graduate, no college, less than a Bachelor’s degree, and college graduates.

This relationship between volunteer work and educational attainment was used to calculate the value of volunteer work for Vermont, Chittenden County, and Burlington for census years between 1950 and 2000.  The median number of hours volunteered in each educational attainment category was multiplied by the number of people in each category at each scale, as recorded by the U.S. Census (United States Census, 1950-2000).  In some cases, it was necessary to aggregate categories from the Census to match them with the categories from the Survey.  The resulting annual hours volunteered by each category were then summed, to yield the total number of hours volunteered per year.  These figures were then multiplied by the average hourly wage rates for each decade and scale to determine the value of volunteer work.

This method of calculation very likely underestimates the value of volunteer work.  It assumed that people in Vermont, Chittenden County, and Burlington volunteer the same number of hours given a certain attainment level as do people nationally.  The method also assumed time spent volunteering as a function of educational attainment remained constant through time.  This may not be the case.  Since the 1950s and 60s, levels of educational attainment have gone up.  It may not be valid to assume that the relatively large number of people with no high school diploma in 1950 volunteered less than their neighbors with a college degree.  Additionally, it ignored informal volunteerism.  All of these assumptions introduce error into the calculation of the value of volunteer work.  Unfortunately, data on volunteerism is not available at this study’s scales or time period. 

For Vermont, Chittenden County and Burlington, the values in 2000 were $291.3 million, $82.5 million and $20.1 million respectively.  These figures are added to GPI.
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Figure E-1.  Value of volunteer work per capita (column E), 1950-2000.

Volunteer Hours

Information on volunteer hours is not collected by any agency at the state, county, or city level in  Vermont. This lack of information could have negative consequences. Many non-governmental social welfare organizations use volunteer labor to provide services to those who are not currently cared for under governmental programs. When the government decreases services, social welfare organizations are stressed. The ability of the non-profit sector to maintain services depends on consistent active involvement by the public in volunteer activities. Knowledge of changing patterns of volunteerism would help decision makers assess the ability of social welfare organizations to act as a safety net.

Column F: Services of Household Capital

Calculated

Spending on durable items, for example cars, household appliances, and home improvements, does not measure the value the consumer receives from the product over its lifetime.  To account for this, the GPI views the original purchase price as a cost and the service of household capital as a benefit.  The services of household capital were estimated as a fixed percentage of their cost of production (which is counted in Column L, Cost of Consumer Durables), on the assumption that since they last for more than one year, they provide services in addition to their initial cost. To be consistent with the national GPI, we used a fixed depreciation rate of 12.5% on the assumption that the average household capital item lasts 8 years.  

In 2000, the services received from household capital were valued at approximately 1.4 billion in Vermont, $416 million in Burlington, and $89 million in Burlington.
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Figure F-1.  Value of household capital per capita (column F), 1950-2000.

Column G: Services of Highways and Streets

Keith Montone and Christian Adams

In general government services are not included in GPI, because they are largely defensive.  For example, spending on military structures is not included in GPI, since they are not adding to our quality of life but rather are set up as a protection.  However, the service of having streets and highways built and maintained does add to our overall well-being, so it is included in the GPI calculation.

To calculate the annual services provided by streets and highways, the total expenditures for Vermont, Chittenden County, and Burlington for streets and highways (Vermont Department of Transportation; U.S. Department of Transportation; City of Burlington, 1950-200) was multiplied by 7.5% for all the base years.

Figure G-1 shows that from 1950-1970 spending on highways and streets increased steadily.  This seems to represent infrastructure expansion investments at all three scales, primarily the construction of from 1950 until the late 1970s.  Since I-89 was completed, few large infrastructure projects have been undertaken and budgets for highways have been dedicated to maintenance which is less costly.  Since the services of highways and streets were measured solely on the budget dedicated to highways, the result was a significant decrease in per capita services.

The estimated value of services from highways and streets was $57.8 million for Vermont, $13.9 million for Chittenden County, and $767.9 thousand for Burlington.  These values are added to GPI.
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Figure G-1.  Services of highways per capita (column G), 1950-2000.

Column H: Cost of Crime

Walter Tusinski

Crime imposes large economic costs on individuals and society, while simultaneously eroding our quality of life (Anielski and Rowe, 1999).  Whether in the form of legal fees, medical expenses, damage to property, out-of-pocket defensive expenditures, or psychological trauma, crime is a major cost to society.  The costs incurred because of criminal activity greatly break down social cohesion and ultimately deplete social capital.  The GDP typically treats such expenses as additions to well-being, for money is changing hands.  In contrast, the GPI subtracts the costs arising from crime, acknowledging that the costs of crime are not beneficial and do not increase well-being.

The full cost of crime is underestimated; the elusive nature of many of the costs, especially psychological costs, makes determining the definitive cost of crime to society unfeasible.  Yet, some of the costs of crime, such as the value of stolen property and damage to personal belongings, are obvious and tangible.  The costs of property crimes are generally reported, and a rough approximation can be reached with practical insights. 

In quantifying the costs of crime for Vermont, Chittenden County, and Burlington, two proxies were estimated and summed: (1) the direct cost of crime to victims based on their out-of-pocket expenditure or the value of stolen property, and (2) indirect, defensive expenditures to prevent or avoid the impact of crime, such as locks, burglar alarms, security devices, and security services.  It is clear why the value of stolen property was included, as it is a direct cost of crime.  The defensive expenditures were also subtracted from GPI, because most people would not otherwise purchase these personal or household security items if crime were not a problem.  

For lack of more comprehensive information, we estimated the direct costs of crime to households in the form of the value of stolen property from data the 2001 Vermont Crime Report (Vermont Center for Justice Research, 2001, Table 10) which contains an analysis of violent and property crime reported to law enforcement agencies throughout Vermont.  It indicated that the aggregate value of reported stolen property in 2000 was approximately $18.8 million.  One-third of this amount, $6.3 million, was accounted for in auto theft.  Unfortunately, this data was only available at the state scale; the values for Chittenden County and Burlington were extrapolated by the proportion of the overall population living in each region.  

Since 2000 was the first year that the value of stolen property for Vermont was tabulated, the values for the decades prior to 2000 are estimates.  The 2000 figure was used as a point of reference and the values were estimated for the previous years by extrapolating backwards, utilizing crime rates as the determining variable.  The FBI Uniform Crime Report (2000) states that in Vermont in 2000 there were 17,494 property crimes.  Using the above value, the average cost per crime was estimated to be $1073.94. This per crime cost was then multiplied by the number of property crimes for the previous decades to derive the value of stolen property from 1950-2000 (FBI, 1950-2000).
In 1980, the number of property crime incidents peaks both nationally and statewide; 24,592 property crimes occurred in Vermont (FBI, 1980).  Using the Vermont Crime Reports figure, the value of stolen property in 1980 was calculated to be about $26 million. This same method was used for the decades prior.   

The second proxy in determining the social cost of crime was the amount of money spent on locks, burglar alarms, safe deposit boxes, security devices, and security services by households.  According to the national GPI report (Anielski & Rowe, 1999), the national expenditures on household security systems and alarms in 1997 were estimated at $5 billion (1992 dollars), or $6.14 billion (2000 dollars).  It also states that security sales more than doubled from 1987 to 1997.  We assumed this to be true for household security systems also and estimated that in 1987 national household security sales were about $2.7 billion (2000 dollars).  We arrived at figures for Vermont by scaling this figure down based on the proportion of U.S. households located in Vermont (.0023).  Following the GPI methodology, we assumed that household security expenditures grew by 7.25% from 1970-1987 and by 5% from 1950-1970.    For the value of locks and safe deposit boxes, we scaled down the national estimated of $6.1 billion (1992 dollars), or $7.5 billion (2000 dollars) using the same proportion as above.  We estimate Vermonters spent $17,228,840.00 for locks and safe deposit boxes ($109.21 per household) in 2000.  For locks and safe deposit boxes, this per household rate was multiplied by the number of households at each scale for each time period to determine the total costs.  For both locks and security systems, figures were proportionately scaled down to the county and city level by the percentage of households in each region for each decade. 

The most drastic rise in the cost of crime occurred from 1970 to 1980, when the cost of crime increased from $24.6 million in 1970 to $46.1 million in 1980.  This amplification in the cost of crime corresponds with the 203% increase in property crimes that the state of Vermont experienced (8,108 crimes in 1970; 24,592 crimes in 1980).  It is important to note that the direct cost of crime fell between 1990 and 2000 due to dropping crime rates.  However, the indirect costs of crime continue to rise (Figure H-1).  

In 2000, the estimated costs of crime subtracted from GPI were $50.1 million for Vermont, $11.7 million for Chittenden County, and $4.4 million for Burlington.  

[image: image8.emf]$-

$10,000,000.00

$20,000,000.00

$30,000,000.00

$40,000,000.00

$50,000,000.00

$60,000,000.00

1950 1960 1970 1980 1990 2000

2000 Dollars

Indirect

Direct


Figure H-1.  Indirect and direct cost of crime in Vermont, 1950-2000.

[image: image9.emf](200)

(180)

(160)

(140)

(120)

(100)

(80)

(60)

(40)

(20)

0

1950 1960 1970 1980 1990 2000

Year

$/capita

Burlington

Chittenden

Vermont

US


Figure H-2.  Cost of crime per capita (column H), 1950-2000.

Vermont: A Safe State

Since Vermont is a predominately rural state and has a crime rate below the national rate, the method of merely scaling down national figures is flawed. In 2001, the Vermont Crime Report  indicates that Vermont property index crimes, which include burglary, larceny (theft), motor vehicle theft and arson, decreased by 6% from 2000.  This decline compares favorably to the Nation's Crime Index reported by the FBI, which shows nationwide there was 2% increase in property crimes since 2000. Therefore, it is likely that the application and installation of burglar alarms or security devices is less prevalent here than in most states and does not correlate well with national averages. However, we were unable to locate specific data at the state, county or city level on defensive expenditures.  Therefore, the values had to be derived by proportionately scaling down the annual industry forecasts from the Security Distribution and Marketing magazine.

Column I: Cost of Family Breakdown

Walter J. Tusinski

The family is arguably the most integral and vital element to fostering a healthy society and a thriving economy.  It is perhaps the most important asset or “service sector” in America, providing many valuable tasks and functions necessary to sustain and increase quality of life (Anielski & Rowe, 1999).  However, as families work to keep up with the increasing pace of society, traditional and basic household functions are diminishing.  Market goods and services, including take-out and fast food restaurants, shopping malls, and television, are increasingly displacing the conventional role and function of the family.

Increased stress and decreased leisure time results from running on the relentless treadmill of working harder, consuming more, increasing debt, and missing out on time with family and friends.  As family units grow more and more disconnected, they begin to breakdown resulting in severed relationships, divorce, and single parent households.  This has an enormous impact on the strength and health of the economy and the social cohesion of communities and the nation (Anielski & Rowe, 1999).  Children seem to suffer the most deleterious impacts.  For example, one study shows that children living with a single parent or with a parent and step-parent were more likely to be expelled from school, to receive counseling, to have accidents, and to suffer from asthma (Dawson, 1991).

However, services provided by the family are not valued in an economic sense.  Their value exists outside of the market economy, and therefore is neglected by GDP.  GDP does however register the breakdown of families by adding the associated costs including the expense of lawyers, counseling, and setting up separate households to the final tabulation.  It neglects the cost of lost time due to stress, struggle, and anguish when relationships are disbanded.  And most importantly, it fails to calculate for impacts of family breakdown on children. 

In attempting to correct these flaws of GDP and estimate the real costs of family breakdown, GPI used two proxies: (1) divorce and its effects on children, and (2) the amount of time families spend watching television (Anielski and Rowe, 1999).  Clearly this limited perspective ignores other true costs to society from family breakdown.

Divorce can have traumatic emotional and psychological effects on both adults and children, which translate into significant economic implications.  To estimate this economic cost, we calculated the direct costs to the adults involved and estimated of the costs to affected children.  The direct costs to adults were based on an estimate of the out-of-pocket expenses for legal fees, counseling, and establishing separate residences.  This value from the original GPI estimates was $5,000 (1982 dollars), or $8,922 (2000 dollars) per divorce.  The total number of divorces at each scale was then multiplied by this value.  

The cost of divorce to children, also taken from the original GPI report, was estimated as $7,500 (1982 dollars) or $13,380 (2000 dollars) per child affected by divorce.  These estimations are arbitrary and rough approximations of the lifetime damage incurred, ranging from counseling and health costs to the difficulties experienced in school, work or in personal relationships.  The number of children affected by divorce was multiplied by this cost.  The exact number of children affected by divorce is not collected in Vermont.  We had to estimate these figures based on the 1988 ratio of 0.89 children per divorce in the original GPI (as cited from the National Center for Health Statistics). 

In Vermont the number of divorces that occurred in a particular year was not collected by one specific organization.  However, the number of divorces for a given decade was available in the Census Statistical Abstract “Marriages and Divorces” table. This information was only available at the state level, and therefore in order to quantify the cost of divorce for Chittenden County and Burlington, the state level value was proportionately scaled down by population for each decade.  

From the Census Statistical Abstract data, note that there was a drop in the number of divorces from 1950, when there are 678, to 1960, when there are 463 divorces.  However, the number of divorces in Vermont rose drastically from 1970, when there were 793 divorces, to 1980, when the number jumps to 2,600.  From 1980 to 2000, the number of divorces stayed relatively stable, with the number dropping to 2,400 in the year 2000.  The cost of divorce was steady from 1950 through 1970, until it rose considerably to its highest level in the years from 1980 to 1990.  In those two peak decades, 1980 to 1990, the cost of divorce statewide was estimated at $54.1 million until tapering in 2000 at an estimated $49.9 million.  

The second element of family breakdown, television viewing, has become so pervasive that it has been dubbed the “electronic babysitter.  In order to calculate this cost, we utilized the national daily household television viewing averages collected on a yearly basis by Nielsen Media Research.  We were unable to find Vermont specific information and make the assumption that Vermont’s television viewing habits match the nation’s viewing habits.  Nielsen Media reported the amount of television watched by the average household is 7 hours 35 minutes daily in 2000 (Television Bureau of Advertising, 2003).  We also used figures regarding the percentage of households with televisions in order to capture the rapid integration of television into the lives of Americans over the time period we are investigating.  In 1950, only 9% of U.S. households owned television but by 2000, 98.2% of U.S. households owned at least one television and 75.6 % owned two or more televisions (Television Bureau of Advertising, 2003).

The social cost of television viewing is taken from the original GPI calculations, which estimated it as roughly $0.44 (1992 dollars) or $0.54 (2000 dollars) per hour.  Since our concern is television watching in families with children, we utilized the number of family households in Vermont found in the US Census Bureau Population and Housing data for all years at all scales with the exception of Burlington in 1950 and 1960.  For these years, Burlington families were assumed to make 7.5% of Vermont families based on 1970 figures.

We quantify this social cost by multiplying the time spent watching television by families (hours per day per household) times (365 day per year) times (the number of family households at each scale) times (0.5- the proportion of family households with children) times ($0.54/hour) times (the percentage of households with televisions per decade). Based on these figures and assumptions, we estimated the social cost of television watching in 2000 for Vermont at $116.0 million, for Chittenden County at $25.9 million, and for Burlington at $5.1 million.  This cost has steadily risen with the population and the number of family households at each scale, along with an increase in the number of hours of television watched per day and percentage of households with televisions.  

Therefore, when combining the cost of divorce and the social costs of television watching by children, the estimated cost of family breakdown in 2000 for Vermont was estimated at $166.0 million, for Chittenden County was estimated at $37.9 million, and for Burlington was estimated at $8.4 million.   
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Figure I-1.  Cost of family breakdown per capita (column I), 1950-2000.

Column J: Loss of Leisure Time

Lauren E. Sparacino

Time spent engaging in non-market activities, such as spending time with family, attending community events, or exercising, produce valuable benefits on both personal and community levels.  Forgoing this time can result in social costs (Anielski & Rowe, 1999).  Leete-Guy and Schor (1992) described trends in work and leisure for the time period of 1969 through 1989.  They explained that as Americans increasingly sacrifice leisure time for increased hours at work, stress levels can increase.  This trade-off also perpetuated a cycle of continuously working hard at one’s job, to accumulate more wealth, to consume more things, only to increase the hunger for more and more.  The goal throughout this process was presumably to increase one’s relative wealth, which can involve sacrificing leisure time.

Decreasing leisure time and spending more time at work increases GDP.  While the GDP accounts for the value of our time spent working, it fails to recognize or factor in any value for experiences and time spent engaging in non-market activities.  The task of monetarily quantifying hours dedicated to leisure, or “discretionary time,” is not as straightforward as it is for hours spent at work.  As a participant in the labor market, an employee’s contribution of time can be estimated based on his or her production of goods and services.  From the perspective of the GDP, our “free time” can appropriately be called such because it occurs without any payment from a market source.

The same methods used in the national GPI calculations can also be applied to calculate the costs of decreasing amounts of leisure time at the state, county, and city scales.  Three pieces of data for throughout the period of study were required: employment levels, the average amount of time dedicated to labor market activities, and the average real wage rate.  The Bureau of Labor Statistics (BLS) provided the labor force data used to estimate employment level at each scale and year.  For some of the earlier years, we estimated the size of the labor force based on population data.  We also approximated the employment/unemployment rates at the smaller scales by comparing their trends with those at the larger scales.  In some instances, different sources reported widely varied labor market data at each scale, but we used information from the BLS whenever possible in an attempt to remain consistent. 

Leete-Guy and Schor’s (1992) study was helpful for determining the necessary time series data.  They reported that 1969 was the year in the period of study when workers had the greatest amount of discretionary time on average, which refers to time away from work, minus time spent sleeping or in maintenance activities.  Following the methodology of the national GPI, calculations for loss of leisure used the 1969 data as a basis for comparison.  In 1969, it was assumed that 3,650 hours per year (10 hours per day) was the typical worker’s average amount of annual discretionary time.  The annual aggregate working hours from each year was subtracted from this figure to find the annual hours available for leisure.  The amount of leisure hours at each year was then subtracted from the amount at the base year, and it was this difference that constitutes “lost” hours of leisure.  Annual aggregate working hours data was not available at the state, county or city scale, and therefore, we assumed that the national data can provide a reasonable estimate of local working situations.  The final factor needed to estimate loss of leisure is the average real wage rate over the duration of the study.  By multiplying the (employment level) times (lost leisure hours) times (average real wage rate), the cost of loss of leisure time was calculated.  

Because numbers were just scaled down from the national data, we were unable to capture any differences in the amount and value of leisure time in Vermont versus the U.S.  Our calculations were not reflective of the typical image that the pace of life of Vermont is slower than other, more urban locations in the Northeast.  In fact, Figure J-1 shows the opposite to be true.  At all three scales in 2000, the per capita cost resulting from the loss of leisure time was greater than in the U.S.  Refinement of the method for calculating this column is necessary to get a more accurate picture of leisure time at our scales.

For the year 2000, the estimated cost of declining leisure time in Vermont is $922.0 million, in Chittenden County is $329.2 million, and in Burlington is $108.6 million.
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Figure J-1.  Cost of loss of leisure time per capita (column J), 1950-2000.

Working Women

While working Americans on the whole are seeing a decline in their annual hours of free time, several studies indicate that losses in leisure are more apparent for women than they are for men.  Between the years 1950 and 2000, both the proportion of women’s time and the total number of hours spent in labor market participation has increased.  To counterbalance this increase, women devote less of their time to household labor.  However, according to Leete-Guy and Schor (1992) even though the average woman spent 244 less hours engaging in non-market labor, her total leisure time dropped by 32 hours from 1969-1989.  Meanwhile, they show that men actually dedicated 139 fewer hours to market activity in 1989 than in 1969.  Combined with an increase of 161 non-market hours, men experienced an overall 22-hour decline in total leisure time. 

Supporting Leete-Guy and Schor’s (1992) study, the 1999 GPI update demonstrates the rising work time trends for both men and women have continued throughout the past decade.  Over the past thirty years, paid and unpaid labor activities have captured over 3 leisure hours weekly from individual members of the civilian labor force, but for women, the weekly loss of leisure is actually over 4 hours (Cobb, et al. 2000).  The consequences for both men and women associated with having less time to devote to household labor, volunteer work, and leisure are still to be determined.

Column K: Cost of Underemployment

Lauren E. Sparacino
In contrast to members of the employed labor force, who seem to be experiencing a decrease in discretionary hours, unemployed laborers may find themselves with excessive amounts of “involuntary” leisure time.  This refers to the hours that would be spent at work, if adequate work were available.  Unfortunately, there are not always sufficient openings in the job market.  As a result, labor force participants are often forced to accept jobs below their qualifications leading to underemployment.  One does not necessarily need to be unemployed to be underemployed.  The term refers to the portion of the labor force that is either unemployed and actively job searching, unemployed but not actively searching because they are discouraged by previous failed attempts to find a job, involuntary part-time workers (who would prefer full-time but cannot find it), and workers constrained by other factors (like lack of transportation or childcare) (Anielski & Rowe, 1999).

In the immediate term, the costs of underemployment have the greatest effect on the workers themselves and their families, who are forced to make ends meet on an insufficient income.  However, there are also costs that fall on the society at large when there are not adequate labor positions for underemployed individuals.  While it cannot be pinpointed as the only factor, underemployment certainly plays a role in contributing to the ill feelings and frustrations that may eventually lead to more significant societal problems, such as increased suicides, violence, or crime (Anielski & Rowe, 1999).
From data presented by the Bureau of Labor Statistics (BLS), and from other sources, like the Livable Wage Campaign in Vermont (see box), it was presumed that the level and rate of underemployment fluctuates in relation to the level and rate of unemployment.  To estimate the costs of underemployment in Vermont, Chittenden County, and Burlington across time, a ratio comparing the underemployment rate to the more easily attainable unemployment rate was developed.  As suggested by the national GPI methodology, underemployment data from a national study (Schor, 1997) is used for information for 1994-96.  Additionally, national “employment underutilization” data beginning in 1994 was available from the Bureau of Labor Statistics (BLS).  This term is synonymous with underemployment as described in the original GPI documents.  Both refer to the percentage of the workforce that is not working up to their capabilities for the reasons listed above.  

Using these data points, we developed a quadratic regression equation to estimate underemployment rates from a given unemployment rate.  The regression was calculated using Schor’s (1997) data, BLS data, and another data point based on an assumption that if there is full unemployment, there would also have to be full underemployment as well.  This follows the line of reasoning that if no one is working, then no one will be fully utilizing their particular skills. 

Estimated underemployment rates over time at each scale were multiplied by the total number of labor force participants to reach a ballpark figure of what the underemployment situation might be at the scales we are considering.  The next piece that was necessary to determine the cost was the annual amount of “unprovided hours” for these constrained workers.  This refers to the total time spent engaging in inadequate forms of labor which was considered to be a cost rather than a benefit.  Unprovided hour estimates were extracted from a study conducted by Leete-Guy and Schor (1992). 

Multiplying the (total number of underemployed persons) times (unprovided hours per constrained worker) times (average real wage rate) yielded the estimated costs of underemployment at each scale.  For Vermont in the year 2000, the cost of underemployment was estimated at $261.1 million.  For Chittenden County the estimated cost was $77.2 million and for Burlington the estimated cost was $27.0 million.
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Figure K-1.  Cost of underemployment per capita (column K), 1950-2000.

The “Job Gap” in Vermont

Since 1997, the Peace and Justice Center of Vermont has published The Vermont Job Gap Study, a series of reports that question the validity of certain indicators, like the unemployment rate, for providing information about the state’s economic climate.  According to their findings, the unemployment rates for the state and all counties have been declining.  This follows the national trend where in 2000 the unemployment rate had reached its lowest point in three decades.  

However, many argue that a low unemployment rate does not necessarily imply that all employed Vermonters are earning sufficient wages to meet their basic needs, or the needs of their families.  The Vermont Livable Wage campaign defines the level of income necessary to meet the needs of people with various family situations.  The Vermont Job Gap Study defines the “job gap” as the ratio between the number of job seekers in each livable wage category to the number of jobs available. Since the livable wage rate varies depending on family circumstances, the job gap ranges from 4.1 to 1 for single persons, up to 14.6 to 1 for single workers with two children (Kahler & Hoffer, 1997). 

The Job Gap Study also addresses the issue of underemployment, pointing out the discrepancy between simply being employed and being able to fully meet one’s needs.  Kahler and Hoffer (1998) define the “income gap” as the cost of increasing the annual earning of the underemployed to a livable wage.  A livable wage for a single person in Vermont is approximately $8.10/hour, or $16,848/year.  An estimated 57,637 employed persons (19% of all workers) earned less than this livable wage during the period of study (1994-1996).  Therefore, Vermont’s income gap reached nearly $125 million (Kahler & Hoffer, 1998).  

Column L: Cost of Consumer Durables

Alan Adams

The total amount of consumer durables is determined on a 10-year basis for each area of concern in manner similar to the calculation for personal consumption expenditures (Column A).  Personal income levels were again used as the starting point.  Then, a ratio of personal income to consumer durables was determined from national data (BEA).  We assumed this ratio to also be true for Vermont.  It was multiplied times personal income at each time and geographic scale to determine the cost of consumer durables.  This cost was then subtracted from GPI.

The cost of consumer durables in 2000 was $1.6 billion for Vermont, $264.1 billion for Chittenden County, and for $101.7 million for Burlington.
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Figure L-1.  Cost of consumer durables per capita (column L), 1950-2000.
Column M: Cost of Commuting

Christian Adams

Despite most people’s dislike of commuting, the GDP increases as individuals spend more money on car ownership, maintenance, gasoline, and public transit in order to travel to work.  Additionally, as we all know, ‘time is money,’ and when calculating the total cost of commuting it is imperative that this indirect cost be taken into account.  Any time spent in a vehicle getting to and from work is time that could be spent working, socializing with family and friends, recreating, or just relaxing.  Not being able to participate in these activities is a cost to all commuters.  The GPI corrects for the shortcomings of the GDP account by treating the cost of commuting as a negative component.

In order to calculate the economic costs of commuting in Vermont, Chittenden County and Burlington, we utilized the model presented by Anielski and Rowe (1999). The final calculation was based upon an equation used in the original report, which included the following components: estimated portion of total non-commercial vehicle miles used for commuting; cost of user operated transport; cost of depreciation of private vehicles; proportion of passenger miles on public transportation; price of purchased local transportation; and value of time lost.  

The estimated portion of total non-commercial vehicle miles used for commuting captures the proportion of miles traveled for commuting as opposed to other uses such as commercial trucks and pleasure travel. The original GPI utilized 0.3 to represent the portion of miles traveled for commuting.  We found no information that either supported or refuted the use of 0.3, so we adopted this assumption.
The cost of user operated transport is the money that we spend to own and operate the vehicles that we commute in.  As the name implies, this component examined the cost of user-operated transport consisting of cars, light duty trucks and motorcycles.  Table M-1 summarizes the data needed to calculate the cost of user-operated transport in Vermont, Chittenden County and Burlington for the year 2000.  

Table M-1.  User operated transport components, 2000.
	Cost Components
	Vermont
	Chittenden County
	Burlington

	Populationa
	613,090
	147,591
	39,824

	Total commuting vehicles registered in 2000 b
	550,585
	132,140
	34,686

	Total new commuting vehicles registered during 2000 b
	12,695
	3,047c
	800 c

	New cars registered in 2000 b
	7,223
	1,734 c
	455 c

	New trucks registered in 2000 b
	2,868
	688 c
	181 c

	New motorcycles registered in 2000 b
	2,604
	625 c
	164 c

	Average purchase price of a new car in 2000 d
	$23,480.00
	$23,480.00
	$23,480.00

	Average purchase price of a new truck in 2000 e
	$23,480.00
	$23,480.00
	$23,480.00

	Average purchase price of a new motorcycle in 2000 f
	$9623.00
	$9623.00
	$9623.00


Sources:

a US Census Bureau

b Vermont Department of Motor Vehicles

c Denotes extrapolated data: The data for Chittenden County and Burlington had to be extrapolated from Vermont data the based on their population relative to Vermont population.  

d National Automobile Dealers Association

e No reliable information on the average purchase price of new trucks so for the purpose of this exercise we used the same purchase price that we used for new cars.  

f Cycle World 2000 Buyers’ Guide 

Finding the data for this calculation for earlier years proved more difficult.  In order to obtain reliable figures for earlier census years, it was necessary to extrapolate data using a known trend.  This trend was obtained from “1996 Motor Vehicle Facts and Figures” published by the American Automobile Manufactures Association (1996, p.60).  It outlined New Car Expenditures for the years 1995-1967.  The average increase in purchase price (per decade) was applied to the purchase price of our commuting vehicles.  

As we all know, the automobiles we own depreciate in value from the moment we purchase them.  The cost of depreciation cannot be ignored since it can represent a large amount of lost value.  However, since the cost of depreciation of durable goods was accounted for in the Column F (Services of Household Capital), it was not factored into this column.

Next, we needed to determine the proportion of total public transportation miles that were used for commuting.  The original GPI used 0.3 as the national percentage, which was also assumed here.  Just as with the estimated portion of total non-commercial vehicle miles and the cost of depreciation of private cars, we could not find any information supporting or refuting the use of this percentage.  
The price of purchased local transportation looked at the operating costs of local public transportation that is available for commuters to utilize.  A variety of transit groups serve the state.  The largest are in Chittenden County and Burlington; both the Chittenden County Transportation Authority (CCTA) and the Special Services Transportation Agency (SSTA) offer opportunities for commuters.  The largest non-urban transportation system is the Marble Valley Regional Transit District (MVRTD) serving Rutland County.  We were able to incorporate financial data for CCTA and SSTA for 2000 and for all agencies for 2002 (Crocker, 2003; CCTA, 2003; SSTA, 2003).
Budgets for agencies in 2000 were estimated based on the percent budget increase for CCTA and SSTA over the same period, about 20%.  Burlington’s portion of the CCTA and SSTA budget was determined based on the population ratios.  No agency was able to provide financial data for census years prior to year 2000.  We found that it was possible to extrapolate figures for all agencies by applying a trend found in the “1996 Motor Vehicle Facts and Figures” (American Automobile Manufacturers Association, 1996, p.62).  It provided a national figure for purchased local transportation for the years 1984-1995.  Based on these figures, an increase of 25% was observed during the decade 1984-1994.  For the purpose of this exercise, we assumed that transit expenses in Vermont have experienced a similar trend, an increase of 25% each decade, over the years.  It is important to note that CCTA, founded in 1973 was the first transportation agency founded in Vermont.  Therefore, we assumed no public transportation costs until 1980 and calculated trends based on the founding date of each agency.  The cost of purchased local transportation more than doubles from 1990 to 2000 due to an increase in public transportation in rural areas in the 1990s.
Commuting also results in indirect costs, primarily value of lost time.  The U.S. Census calculated aggregate daily commuting time to work in minutes for all workers 16 years and over in both 1990 and 2000 for all three scales (Center for Rural Studies).  It was possible to calculate the value of lost time by doubling the time spent commuting to work to obtain round trip times.  To place a value on this time, we multiplied the round trip commuting time by a reduced average hourly wage rate of workers of $10.71 in Vermont and of $12.92 in Chittenden County and Burlington.  The wage was reduced to remain consistent with the national GPI method which reduced the wage rate “because some people regard commuting as part nuisance and part leisure” (Anielski & Rowe, 1999).  Cost per year for each scale was based on a 250-day work year.  

Using this method, we calculated figures for the years 2000 and 1990, but not for any of the prior census years.  For earlier decades, we extrapolated figures.  We utilized the “1996 Motor Vehicle Facts and Figures” (American Automobile Manufacturers Association, 1996, p.64) to obtain total rural and urban miles traveled for the nation.  Figures existed for the years 1938 to 1995.  This trend was found to show an average increase per decade of 30%.  We assumed that there was a direct correlation between the U.S. and Vermont and Chittenden County.  We also assumed that there was a direct correlation between the total miles traveled and the number of miles commuted.  Based on these assumptions and the observed trend, we calculated the indirect costs of commuting.  Because the change for Burlington was less than in other areas, we used the percent change from 1990 to 2000 to determine the trend for previous decades.

For future reference, the accuracy of this GPI for Vermont, Chittenden County and Burlington could be enhanced if a specific estimated portion of non-commercial vehicle miles and portion of public transportation used for commuting could be determined for this study area. Additionally, a better method for including public transportation data would provide a more accurate total estimate.  This method does not reflect the benefits derived from using public transportation for commuting as opposed to personal vehicles.  Commuting by public transit, even if the commute is longer, may improve quality of life because the commuting time is more leisurely and has less impact on the environment.

The total cost of commuting in 2000 for Vermont is $651.9 million, for Chittenden County is $182.9 million, and for Burlington is $43.2 million. The value of lost time is by far the most influential component of the overall calculation.  At all three scales, the value of time lost comprises about 90% of the total commuting cost for the year 2000.
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Figure M-1.  Cost of commuting per capita (column M), 1950-2000.

Column N: Cost of Household Pollution Abatement

Jessica Hike

There are various ways in which households spend money to abate pollution.  Equipment such as air and water filters are now common in many homes.  This type of equipment compensates for increased pollution; these expenditures are an economic activity that would otherwise not be necessary.  Therefore, they do not improve social or individual wellbeing, but merely mitigate more severe, future costs.  Pollution abatement expenditure would traditionally increase GDP and therefore be interpreted as a benefit to social wellbeing.  In contrast, GPI views it as a cost.  

Based on research published by Vogan (1996) and utilized in the national GPI (Anielski and Rowe 1999), we categorized pollution abatement as air, water, or solid waste expenditures.  Vogan (1996) quantified air pollution costs using automobile emission abatement expenditures; water pollution costs using septic system installation and cleaning costs; and solid waste expenditures using the disposal costs.  

Automobile emission abatement expenditure was determined using the total automobile counts gathered for Column L of this report.  By using the yearly increase in automobile counts, we hoped to avoid counting any given vehicle twice.  The estimates for total new motorcycles registered were subtracted from total new vehicles registered for each decade because motorcycles do not have emission abatement devices.  For the remainder of the calculations, the total number of new cars and trucks registered were used.  We assumed that air filters and catalytic converters are the only automobile pollution abatement devices that households purchase.  A technical expert from Advanced Auto Parts (2003) in Burlington, Vermont estimated that an air filter costs $8.50 and a catalytic converter, $100.  There is an average suggested replacement rate of an air filter of every 20,000 miles.  Depending on the driver, 20,000 miles could be anywhere between one to four years.  Given the lack of data, it would be very difficult to incorporate any replacement rate into the calculations.  Therefore, air filter replacement costs were not included in the pollution abatement expenditure estimate.  The catalytic converter was estimated at $100.  This was included in pollution abatement expenditure after 1977, when they became common in vehicles (Gerald and Lave, 2002).  Prior to 1977, the only automobile emission abatement expenditure was assumed to be air filters which we are not including in our calculations.  
One way to accommodate water pollution abatement is through installation, use, and maintenance of septic systems.  In urban areas, the lack of yard space has made sewer systems more practical.  Fortunately, the census monitored whether housing units utilized a septic system, the sewer, or other/ no system from 1960 to 1990.  Using the census data and the average costs of installation or hookup fees, we were able to obtain average expenditure for those four decades.  To estimate both 1950 and 2000, the percentage of sewage disposal type to number housing units of the following and previous decade was taken, and applied to those years respectively.

Sewer costs were priced at $3.07 per 100 cubic feet of sewage (or $.0307 per cubic foot), the price currently charged by the Burlington Public Works Department (Adams, 2003).  This price was applied across all three scales (city, county, and state), and for every decade back to 1950.  Burlington Public Works Department (Adams, 2003) estimated a family of four has an average output of 12,000 cubic feet which averages 3,000 cubic feet per person per year.  An average person per unit was obtained by dividing the population by the number of total housing units.  The final calculation was obtained by multiplying (average person per unit) times (number of housing units utilizing the sewer system) times (average individual output per year- 3,000 cubic feet) times (cost per cubic foot).

Quantifying private septic system expenditure was more challenging due to varying installation prices based on type of substrate and varying maintenance practices by users. Installation of systems can range from $3,000 to $15,000, and system cleaning can range from $150 to $350, depending on the size of the tank (Clark Septic Service, 2003).  It was recommended that septic tanks be cleaned every three to six years, depending on family size (Clark Septic Service, 2003).  However, not all private system owners take this recommendation into consideration.

An estimate of $4000 for septic installation cost, of 5 years for the cleaning interval, and of $200 for the average cleaning cost was used.  Any decrease in systems between decades was interpreted as zero expenditure.  The assumption was this change was accounted for in the sewer use data.  Cleaning costs were multiplied by the increase in systems five years prior, and five prior to those, etc., back to 1955.  This was calculated assuming the increase in the number of systems between decades was constant, so the increase from year to year can be determined.  There was not data available prior to 1950, therefore, cleaning estimates were only calculated for years 1955 to 2000, and, the same estimated annual increase from 1950 to 1960 was assumed for 1949 to 1950. 
Solid waste disposal has increased per capita due to our increasing “disposable” nation, among other things.  This problem is compounded with population growth.  Attempts to quantify the expenses inflicted on households from increased consumption, is a part of determining our genuine wellbeing. 

Unfortunately, these records in Vermont were not available before 1993 (DSM Environmental Services, Inc., 2002; Hackbarth, 2003).  National records were available back to 1960 in decade increments (Environmental Protection Agency, 2002).  Using the national estimates, the percent decrease per capita was calculated for consecutive decades back to 1960.  These percentages are applied to existing Vermont 2000 data to estimate per capita values back to 1960.  The 1960 estimate per capita was assumed for 1950.  Waste per capita values were then applied to population values to determine total solid waste disposed.  The data available was in two categories: municipal, and construction and demolition.  The EPA estimated residential waste values between 55%-65% of municipal waste (Environmental Protection Agency, 2002).  To obtain residential waste disposal estimates, 60% of the municipal data was taken. 

The starting point for the calculation was data for Chittenden County provided by Chittenden Solid Waste District (CSWD) (Plunkett, 2003a).  CSWD was founded in 1987, but did not start record keeping until 1993.  In 1992, all local depositories except Underhill and Buells Gore closed, and CSWD was the primary solid waste management for the county.  Underhill and Buells Gore’s waste disposal information is not included in the data because they had not joined the District; Underhill just recently joined beginning March 4, 2003 (Plunkett 2003b).  To account for their absence, their population counts were subtracted from Chittenden County’s total population when determining waste per capita values. To determine 2000 levels of residential waste at all three scales, (waste per capita) was multiplied times (census population counts) times (percentage of residential waste, or .60).

To calculate municipal waster levels at all scales for the years 1960 to 1990, we multiplied (2000 per capita waste) times (national waste decrease percentages from EPA) times (census population counts) times (percentage of residential waste, or .60)  The 1960 estimate per capita was assumed for 1950.  

Once total waste disposed was determined for all three scales, and an estimate of $100 per ton was applied to determine total expenditure.  This was an estimate determined by Franklin Associates (1997).  Accurate projections of waste disposal costs more specific to Vermont were not located and are very difficult to estimate. 

The total cost of household pollution abatement in 2000 for Vermont was $57.6 million, for Chittenden County was $16.2 million, and for Burlington was $6.2 million.  In this report, household pollution abatement was subtracted within the total calculation.  
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Figure N-1.  Cost of pollution abatement per capita (column N), 1950-2000.

Is Vermont a Role Model for the Rest of Our Nation?

In the year 2000, the Vermont diverted 189,401 tons of recyclable material from reaching the landfills (DSM Environmental Services, Inc.  2002). This is approximately 32.8% of the total waste produced.  The EPA (2002) estimated that nationally $69.9 million or 30.1% of total national waste produced was recycled. Not only are Vermonters recycling at a rate higher than the national average, they  are producing less waste than the average American.  The average United States resident was disposing of 4.51 pounds of waste per day in the year 2000 (Environmental Protection Agency 2002), whereas the average Vermont resident was discarding only 2.09 pounds per person per day (DSM Environmental Services, Inc.  2002). 
Column O:  Cost of Automobile Accidents 

Keith Montone and Christian Adams

Auto accidents have both direct and indirect impacts to society.  Direct impacts include the total amount of property damage and healthcare expenses as a result of the accident.  Indirect costs would include lost wages while unable to work, and pain and suffering.  

Data on fatalities from automobile accidents was available from the National Safety Council (NSC).  The number of fatalities per state was available for 1950, 1960, 1970, 1990 and 2000 for Vermont, and per city for 1960 and 1970 for Burlington.  For all other scales and years, the number of fatalities was calculated by multiplying the ratio of the number of deaths per 100,000 people available from NSC times the population (U.S. Census Bureau).  For all years excluding 1980 and 1990, this ratio was specific to Vermont.  NSC (2002) also provided an estimate of the cost of all motor vehicle crashes expressed on a per death basis as $4.68 million per death
 in 2000.  We multiplied this figure times the number of fatalities for each area at each scale to estimate the cost of automobile accidents. 

A source of error in this calculation is for Burlington.  The NSC does not recommend using its per death cost estimate when there are less than 10 fatalities.  However, we had no other means for estimating the cost at this scale and therefore used this estimate even when there are less than 10 fatalities.  This also explains the oscillations in Burlington in Figure O-1 as compared to other scales.  Figure O-1 also shows that despite increasing population, commuting distances and number of vehicle registrations, the roads are getting safer at all three scales examined.

In 2000, automobile accidents were estimated to cost $368.9 million in Vermont, $88.9 million in Chittenden County, and $24.1 million in Burlington. 
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Figure O-1.  Cost of car accidents per capita (column O), 1950-2000.

Column P: Cost of Water Pollution

Ben Altschuler

Calculating the cost of water pollution for a state is an incredibly complicated matter.  Both Freeman (1982) and the authors of the GPI index recognize the difficulty of this task.  In general, water quality is hard to measure because there are a variety of methods for measuring of water quality, an array of pollutants impacting water quality, and unlike air quality, which filters into one sink (the atmosphere), waterways and watersheds often have variable water quality depending upon the location of samples.  These factors limit the ability to assign an accurate monetary value to the damage to our waterways. 

We developed the following system for calculating the damage done to water quality in Vermont, Chittenden County, and Burlington.  To estimate the benefits derived from clean water, Freeman (1982) discussed a variety of different approaches that could be used.  From these approaches, he presented both a range of values and a “most likely point” value in 1978 dollars for a variety of benefits gained from water quality (i.e. recreation, commercial fisheries, and drinking water).  We used his “most likely point estimates” for five relevant categories of benefits derived from waterways: (1) fresh water recreational fishing, (2) boating, (3) swimming at public beaches, (4) non-user benefits (ecology, aesthetics, and property value), and (5) drinking water (Freeman, 1982, p. 161 & 170).  These estimates were converted to 2000 dollars and then divided by the 2000 population of the United States (U.S. Census) to determine the per capita benefit of water quality.  We assumed that the benefits to Vermonters are the same per capita as to all Americans.  Therefore, to obtain the Vermont total, we multiplied the per capita benefit times the 2000 population of Vermont (U.S. Census).  In 2000, we estimated that if all Vermont’s waterways were clean the financial benefit would be worth $51.5 million.

However, not all of Vermont’s waterways were clean.  Therefore, it was necessary to identify polluted waterways in Vermont.  States are required by the Clean Water Act and EPA to designate uses for all waterways.  Subsequently, they must identify waterways which are not meeting their designated uses due to high pollutant levels as “impaired.”  To correspond with Freeman’s (1992) list, we focused on five designated use categories: primary contact recreation (swimming), fish consumption (recreational fishing), secondary contact recreation (boating), drinking water supply, and aquatic habitat (non-user benefits). 

Based on the 2002 Vermont 305(b) Report (Vermont Agency of Natural Resources, 2002), the percentage of impairments were determined for rivers and inland lakes (excluding Lake Champlain) for each category (Table P-1).  Percentages were based on the number of river miles or inland lake acreage impaired divided by the total miles or acreage for the state.  This calculation introduced error since not all waterways in the state have been assessed for impairments.  As of 2001, approximately 77% of rivers and streams and 70% of inland lakes and ponds were assessed. 

Table P-1.  Impairments to inland lakes and rivers, 2001.
	Impairment
	Impaired Inland

Lakes
	Impaired

Rivers

	Primary contact recreation
	7.6%
	6.9%

	Fish consumption
	9.9%
	1.6%

	Secondary contact recreation
	14.2%
	8.3%

	Drinking water supply
	0.2%
	1.4%

	Aquatic habitat
	22.9%
	1.5%


Since impairment data was divided into two groups, we needed to determine how much of the benefits were derived from each group.  To do this, we divided the total number of acres of water in the state, 261,000 acres (Center for Rural Studies), by the number of acres of lakes in the state (including Lake Champlain), 230,789 acres (Vermont Agency of Natural Resources, 2002), yielding 88.4% of water in the state as lakes.  We assumed the remainder of water to be in rivers and streams.  Of the water in lakes, we calculated that 24.0% is in inland lakes.  

To determine the estimated cost of pollution for each type of impairment, we multiplied (total benefit of unimpaired water) times (percentage of water in either inland lake or river) times (percentage of impaired inland lakes or rivers).  We then added all the costs of pollution to determine a total for 2000.  Since we did not have impairment data for Lake Champlain, we were unable to determine the costs of pollution to this water body.  Using 2000 as a base year, we calculated the change in water pollution from year to year based on trends from Freeman (1982) and the GPI report.  Between 1950 and 1973, the United States government had no water control laws.  Because of this, the amount of damage per person increased rather drastically.  The GPI report claimed that during this period of time water quality declined by 3% a year.  Information specific to Vermont, Chittenden County, and Burlington during this period could not be obtained, so this national trend was used to compute the decline in water quality at all three scales.  In 1973, the United States implemented the Clean Water Act.  This action stabilized water quality, but improvements were not seen until after Clean Water Act regulations fully took affect. Therefore, pollution levels were assumed to remain constant from 1973 until 1990.  According to the EPA, in1991 water quality in Vermont began improving.  It estimated that since 1991 between forty and fifty bodies of water in Vermont have improved in quality.  We used a 2% rate of improvement from 1991 onward.  Unfortunately, we did not have the percentage of impairments for waterways in Chittenden County and Burlington, so the Vermont total is scaled down based on population.  This resulted in the same per capita value at all three scales (Figure P-1).

This calculation for water pollution could be greatly improved if the impaired waterways for Chittenden County and Burlington were identified.  Additionally, accounting for pollution in Lake Champlain would have a large affect on the overall total.  Currently, Lake Champlain is undergoing the Total Maximum Daily Load (TMDL) process for impairments due to high levels of phosphorous. This omission may explain the large discrepancy between the per capita costs at our scales compared to the US (Figure P-1).  However, we were not able to calculate that cost.  Also, our calculation is only as accurate as the assessment data available from the Vermont Agency of Natural Resources.  The assessment process is ongoing, and as more waterways are assessed and additional data becomes available, calculations of the cost of these impacts will become more accurate.  Finally, this calculation does not provide costs for all types of possible impairments, only those that correlate with costs assessed in Freeman’s study.  For example, waterways that are impaired for aesthetics and agricultural water supply were not included in this calculation.

In 2000, the estimated costs of water pollution to be subtracted from the total GPI were $2.3 million for Vermont, $584 thousand for Chittenden County, and $158 thousand for Burlington.  
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Figure P-1.  Cost of water pollution per capita (column P), 1950-2000.

Column Q: Cost of Air Pollution

Stephanie Balter

The economic cost of air pollution to industry, infrastructure, and the environment is an environmental cost that is not accounted for in traditional measures of GDP.  While clean air is essential, it is rarely given an economic value.  The GPI attempts to correct this by calculating the cost of air pollution and subtracting it from total GPI.

This estimate for the cost of air pollution follows the same framework used by Anielski and Rowe (1999) in their GPI, with a few exceptions.  In replacement of their index of ambient pollution levels, Pollutant Standards Index (PSI) values were used.  An adjusted form of Freeman’s (1982) estimates of damage was then used to calculate the amount of damage for each of the following categories: damage to agricultural vegetation, materials damage, costs of cleaning soiled goods, acid rain damage (aquatic and forest), urban disamenities, and aesthetics.  The process of calculating the cost of air pollution involved the following three main steps: gathering pollution data, estimating damage amounts, and applying damage estimates to pollution levels.  

Pollution data was available from the Pollutant Standards Index (PSI) on the U.S. Environmental Protection Agency’s AirData website (http://www.epa.gov/air/data/reports.html)
.  From this data, the median value of all the PSI statistic values presented for each desired year was calculated.  From these median PSI values, a PSI Index using year 2000 as the base year was created.  Therefore, at each spatial scale, the value for each year previous to the base year was divided by the year 2000 value.  These PSI Index values are shown in Figure Q-1 and are used to estimate damage amounts.
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Figure Q-1.  Pollution standards index (PSI), 1973-2000.

After deciding to apply Freeman’s cost estimates to the air pollution data, several adjustments were needed to apply them to each spatial scale.  Although these national damage estimates were scaled down to the desired spatial scale, the use of local and current damage estimates for all categories would have been more desirable.    

First, Freeman’s dollar amounts were inflated to year 2000 dollars.  Freeman’s estimate of $90 billion (1992 dollars) was inflated to $109.61 billion (2000 dollars).  The damage values in each of Freeman’s categories were also adjusted to year 2000 dollars (Table Q-1).  

Table Q-1.  National damage estimates (converted 2000 dollars) as reported in Freeman (1982).
	1.  Damage to agricultural vegetation
	$14.74 billion

	2.  Materials damage (paint, metals, rubber)
	$22.04 billion

	3.  Costs of cleaning soiled goods
	$18.15 billion

	4.  Acid rain damage (aquatic and forest)
	$5.48 billion

	5.  Urban disamenities (reduced property values and wage differentials)
	$32.76 billion

	6.  Aesthetics
	$16.44 billion

	                         Total 
	$109.61 billion


Next, Freeman’s national damage estimates were scaled down to the state, county, and city level.  The material damage, costs of cleaning, urban disamenities, and aesthetic categories were scaled down based on population levels at each scale as compared to the national population levels (U.S. Bureau of the Census).  

The agricultural vegetation damage category was scaled down based on farmland acreage at each scale as compared to national acreage.  For Vermont and Chittenden County, this data was based on U.S. Department of Agriculture’s Census of Agriculture (U.S. Census Bureau, City-County Data Book).  For Burlington, farmland data was extrapolated based on the estimate of 634 acres of farmland in 2000 (White, 2003) and the same rate of farmland loss as Chittenden County.

The acid rain damage category was scaled down based on total forestland and water area at each scale as compared to the national acreage (National Resources Inventory).  For Vermont, the forest data was taken from the U.S. Department of Agriculture’s Forest Resource Inventories for the 50-year period.  For Chittenden County, data was available for some of the years of interest from the Center for Rural Studies.  Missing years were extrapolated based on known data.  Burlington data was based on ortho-photo analysis (see Column X for more details).  Water acreage data at all three scales for 2000 was available from the Center for Rural Studies. For water area, we assumed that these numbers have remained unchanged over the time scale.  

In calculating the final air pollution damage estimates, the PSI Index value was multiplied by the adjusted damage values for each category for each year and scale.  Using this method, totals were calculated for each year at the state, county, and city level for 1970, 1980, 1990, and 2000.  The EPA first documented PSI air data in 1973, so for years prior to 1973, PSI values were extrapolated using a trend line.

As expected, the final damage estimates reflect higher damage amounts prior to 1973 when the Clean Air Act was enacted and pollutants first began to be measured.  Overall, the trend in per capita cost (Figure Q-2) for each scale closely reflects the trend shown in the Pollutant Standards Index (Figure Q-1).  As expected, the cost of air pollution decreases as the pollution levels decrease.  

The trend in Vermont and Chittenden County are very similar.  Rather than steadily declining up to the year 2000, Vermont and Chittenden show a steep decline in 1980 and a rebound back to a smaller peak in 1990 before declining again in 2000.  This trend suggests that possibly the standards and regulations imposed following the Clean Air Act had a more drastic immediate, but less sustainable long-term effect on pollution levels at these scales.  It is also likely that although pollution control practices were improving, a more diverse set of pollutants was measured, resulting in higher pollution values.  Burlington, on the other hand, experienced dramatic decline in costs following 1970.  Perhaps this discrepancy between the oscillating trend exhibited in Vermont and Chittenden County as compared to the steady decline in Burlington can be explained by the rapid growth and sprawl present throughout the county in the last few decades and its affect on the rest of the state. 

In 2000, the cost of air pollution subtracted from the GPI was $273 million in Vermont, $50.4 million in Chittenden County, and $13.0 million in Burlington.  
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Figure Q-2.  Cost of air pollution per capita (column Q), 1950-2000.

Pollutant Standards Index (PSI)

The Pollutant Standards Index (PSI) was developed by the Environmental Protection Agency (EPA) to provide accurate, timely, and easily understandable information about daily levels of air pollution. The index provides EPA with a uniform system of measuring pollution levels for the major air pollutants regulated under the Clean Air Act. Index figures enable the public to determine whether air pollution levels in a particular location are good, moderate, unhealthful, or worse. In addition, EPA and local officials use the PSI as a public information tool to advise the public about the general health effects associated with different pollution levels, and to describe whatever precautionary steps may need to be taken if air pollution levels rise into the unhealthful range. 

Pollutant Standards Index measures five major pollutants with established National Ambient Air Quality Standards under the Clean Air Act. The pollutants are particulate matter (i.e. soot, dust, and particles), sulfur dioxide, carbon monoxide, nitrogen dioxide, and ozone. The PSI converts the measured pollutant concentration in a community's air to a number on a scale of 0 to 500. The most important number on this scale is 100, since this number corresponds to the standard established under the Clean Air Act.  A PSI level in excess of 100 signifies that a pollutant is in the unhealthful range on a given day; a PSI level at or below 100 means that a pollutant reading is in the satisfactory range. 

The EPA has updated its measure of air quality beginning in June 2000.  The new index, the Air Quality Index (AQI), include a greater number of pollutants and new definitions regarding air quality.  Therefore, the PSI values used in this report do not conform to the current EPA definition of Air Quality Index. However, the PSI values are considered a legitimate qualitative indicator of historical air quality. In future reports, the AQI values will need to be used and will make historical comparisons challenging.

Column R: Cost of Noise Pollution

Stephanie Balter

The economic cost of noise pollution is seldom measured or reported and is an environmental cost that is not accounted for in traditional measures of the national product. Because there are no official inventories of noise pollution available, this estimate for the cost of noise pollution followed the same simplified framework used by Anielski and Rowe (1999), with a few exceptions.  

The World Health Organization’s (WHO) estimate for the damage caused in the U.S. by noise pollution in 1972 was $4 billion (Congressional Quarterly, Inc. 1972, 980), or $14.62 billion dollars in 2000 dollars.  This cost was applied to the state, county, and city level based on an index of urbanization.  This index assumed that noise pollution results from urbanization.  Urban populations at each scale were compiled from the U.S. Bureau of the Census data.  These numbers were then used to create the index by dividing the state, county, or city urban population by the national urban population for the given year (Figure R-1). 
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Figure R-1.  Urbanization index, 1950-2000

In calculating the final noise pollution damage estimates, the WHO damage estimate was multiplied by the urbanization index values.  Totals were calculated for each decadal year at the state, county, and city level for 1950-2000.

Overall, the trend of the calculated cost of noise pollution at each scale closely mirrors the urbanization index.  As expected, as the urban population increases, the level of noise pollution increases, and thus the cost of noise pollution increases as well.  However, the trends exhibited at each scale differ from the steady rise present in the U.S. trend.  All three scales show a steady decline in per capita cost (Figure R-2).  This trend may reflect the common phenomenon prevalent at all scales in Vermont, sprawl out of the urban center.   Additionally the Burlington total does not reflect the increasing tension between students of the University of Vermont living off-campus and residents of Burlington as a result of noise violations.  For example, the number of noise violations in 2001 was 1,925, dramatically greater than in the 377 and 466 reported in 1999 and 2000, respectively (Burlington Legacy Project).

Overall, there is much room for improvement in calculating this column.  Two important criticisms are that the calculations depend on the assumption that noise pollution results from urbanization and the damage estimate used is fairly outdated.  Although urbanization does contribute to noise pollution, it is an indicator that generalizes many factors, which if measured individually would have more of an impact on the total.  Future estimates would be more accurate if based on the trends of major contributors to the auditory environment rather than the use of a national, outdated estimate based only on urbanization.  Major contributors in this region include aircraft flights, automobiles, college students, snowmobiles, emergency vehicles, construction, traffic, etc.  However, it is important to note that noise pollution is often ignored as a damaging externality.  So while this estimate is rough, no other indicators or methods have been developed measure its important, economic impact.

In 2000, the cost of noise pollution was estimated to be $17.6 million, $8.0 million, and $2.9 million for Vermont, Chittenden County and Burlington respectively.
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Figure R-2.  Cost of noise pollution per capita (column R), 1950-2000.

Expanding Burlington International Airport

Burlington International Airport (BTV) is soaring ahead in growth, despite the fact that business at airports around the nation is still down by 10 percent.  The airport's expansion plans were delayed by a year because of September 11th affects on the aviation industry.  But the airport sprung back quickly, and now the issue is how to accommodate all the new travelers that are coming through the terminal.  With its recent and planned improvements, the airport serves the region as one of New England's largest facilities.  Unfortunately, this growth is occurring at the expense of the airport's residential neighbors.   Parts of Williston, South Burlington, Colchester, Burlington, and all of Winooski are negatively affected by noise and vibration due to the immediate proximity of the airport.  This situation may worsen as the operation of the airport grows (BurlingtonVT.org).
Column S: Loss of Wetlands

Joe Kelly and Brendan Fisher

It is well known now that wetlands provide critical ecosystem services, such as waste assimilation (water and air), disturbance regulation (flood and erosion control), and breeding grounds and nurseries for many avian and aquatic species.  They also serve as an aesthetically pleasing open space.  In Vermont, geographic surveys of wetlands are few and far between.  In 1954, a survey carried out by Shaw and Fredine (1956) estimated that there were close to 38,000 acres of wetlands in the state.  In 1977, the U.S. Fish and Wildlife’s National Wetlands Inventory (NWI) showed that this earlier estimate was off considerably.  The NWI put the figure at approximately 220,000 acres statewide (USFW, 1977).  Part of the problem lies in the definition of what constitutes a wetland.  

The GPI used the U.S. Fish and Wildlife classification scheme as to what constitutes a wetland, so the NWI figure stood as the base for our analysis.  Mitsch and Gosselink (1993) estimated that until 1990 Vermont was converting 200 acres of wetland per year, and since then 35 acres per year.  It was in 1990 that the state enacted the Vermont Wetland Rules (Vermont Water Resources Board, 1990), which basically states that the major types of wetlands could not be converted unless a wetland of equal size was created elsewhere in the state.  This does not mean that the ecological value of the new wetland was the same as the one being replaced, but we did not take that into account for this analysis.  From the NWI survey and estimates of Mitsch and Gosselink (1993), we were able to calculate the statewide wetland loss since 1950.  

Mitch and Gooselink also estimated that at the time of statehood Vermont had roughly 341,000 acres of wetland.  In 1950, there was an estimated 227,000 acres.  The loss from colonial times up to 1950 was given a value of $396 an acre for the services it provided.  Therefore the starting point was a $45.7 million dollar cost for all of the wetland services lost through 1949
.  Wetlands were given a value of $1973/acre for 1950 by the GPI.  This value was inflated by 5% per year, due to the increasing scarcity of the wetlands.  The economic costs due to wetland loss are cumulative.  

The NWI also provides a snapshot for Chittenden County wetland coverage.  According to the survey, 4.8% of the county was wetlands in 1977.  By using the statewide estimate for loss and scaling to the county, we were able to extrapolate wetland coverage for Chittenden County from 1950-2000.  

For the figures for the city of Burlington, we contacted David White of the City Planning Office.  From him, we were able to obtain recent GIS data showing the city to have 577 acres of wetlands currently.  Using this figure and a scaled rate of loss from the county, we were able to extrapolate a times series for the city.  

In 2000, the cumulative damage for wetland loss in Vermont was $114.6 million, in Chittenden County is $6.8 million and in Burlington is $237 thousand.
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Figure S-1.  Cost of loss of wetlands per capita (column S), 1950-2000.

Column T: Loss of Farmland

Joe Kelly and Brendan Fisher

Having productive and healthy agricultural ecosystems is essential to the concept of sustainability and therefore the loss of such land is considered a negative to genuine progress. The GPI report recognizes the loss of farmland as occurring in two ways.  The first is the permanent removal of productive farmland by urban expansion.  The second is the destruction of soils by events like erosion and compaction.  

For this report, there was no way to attain accurate figures for erosion and compaction, so we relied on farmland loss due to urbanization for our analysis.  It has been estimated that 40% of urban development in Vermont has occurred by replacing farmland (Vermont Forum on Sprawl, 1999).  From the work of the USDA National Resource Inventory (2000), we were able to develop a profile of urbanization in Vermont over the past 50 years.  Our figures went back to 1982 and from there we extrapolated the data back to 1950 in a manner which is consistent with the trend that the most rapid urbanization has occurred in the last 20 years.  By assuming that 40% of the land use change represented a loss in farmland (including the pre-1950 era), we were able to establish the economic loss of farmland due to urbanization for Vermont.  In their analysis, the GPI used a value of $329/acre/year for cropland converted to other land use types.  As with wetlands, the costs associated with the loss of farmland are cumulative, therefore the land converted in 1950 is still contributing to the net loss in 2000.  

For Chittenden County, we scaled down the state figures and assume a 60% conversion.  The rationale behind this was that Chittenden County is the fastest growing county in Vermont and has experienced population growth at twice the rate of the state.  The county statistics showed the same trend as the statewide numbers, and the economic analysis was conducted using the same method.

On the city scale, we obtained the figure for farmland acreage, roughly 634 acres of farmland for the year 2000, from the city planning office (White, 2003).  In order to get a time series, we applied the rate of loss of farmland for Chittenden County to the 2000 farmland acreage figure.  We assumed that 80% of the loss of farmland within the city limits was attributable to urbanization; a figure we felt was conservative.  

The economic cost of the loss of farmland services due to urbanization for all three scales in 2000 was about $45.5 million for Vermont, $8.9 million for Chittenden County, and $475 thousand for Burlington.
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Figure T-1.  Cost of loss of farmlands per capita (column T), 1950-2000.

At a Crossroads?

Vermont is at a defining moment in its history.  Agriculture has a rich past in Vermont’s cultural history.  The early European settlers clear-cut and farmed close to 70% of Vermont’s land.  Farming has always been a way of life in Vermont, but it is quickly disappearing from the Vermont landscape.  The first wave of farmers left with the westward expansion to the fertile Midwest.  The abandoned land re-vegetated and grew back to our current forestland.  Today, Vermont is in the midst of its second great threat to the farming community, but this time the threats have a more substantial impact known as “urban sprawl”.  Vermont’s small farms are quickly disappearing from the traditional Vermont landscape.  As farmers continue to have hard economic times and Vermont land continues to increase in value, more farmers are feeling pressure to sell their land for development.  This transition has not been unnoticed.  Many Vermonters are not happy with the current and quickening pace of urban sprawl and locals want to keep Vermont’s rural character.  The Vermont Land Trust (VLT) was established because it believes that “Vermont is special because of its landscape – a diverse mix of working farms, forests and small villages” and want to “conserve this working landscape and the myriad scenic, economic, and recreational attributes it provides.”  VLT has already protected 400,000 acres of land, including over 400 farms and 250,000 acres of woodland over their 25 years of existence (vlt.org).  The VLT is only one piece of the solution to keeping the traditional Vermont landscape alive.  It will take many more collaborative approaches, like the VLT, to protect the lifestyle and landscape so many Vermonters hold close to their hearts.  
Column U: Depletion of Nonrenewable Resources

Michael Rauch and Megan McCauley

The depletion of nonrenewable resources is a cost that gets shifted to future generations.  When resources of this type are depleted today, future generations are left with the burden of replacing them.  Therefore, it is important to include the cost of the depletion of nonrenewable resources in attempting to create an index that reflects society’s true current well-being. 

The cost of the depletion of nonrenewable resources was calculated by following the method used in the national GPI (Anielski and Rowe, 1999).  It was based on consumption levels of nonrenewable energy resources, assuming they account for the majority of raw materials produced.  Data for Vermont’s energy consumption was obtained from the State Energy Data Report 1997 Consumption Estimates (Energy Information Administration, 1999).  The estimates in this report were given for each year back to 1960 for all major energy sources.  The trend for consumption levels over this 40-year period was then used to extrapolate the consumption level for the year 1950.  Consumption levels for renewable resources, primarily hydroelectric, were then subtracted from the total consumption to obtain the consumption estimates for nonrenewable resources only.  As Figure U-1 indicates, these consumption levels generally increase throughout the first 30 years and begin to decline after reaching the peak of approximately 114 trillion BTUs in 1980.  The decline in Vermont’s energy consumption levels after 1980 is partly due to the purchase of electricity from Hydro-Quebec in 1987 (State of Vermont Public Service Board, 2002).  This contract secured a long-term source of hydroelectric power from Quebec and reduced the state’s dependence on nonrenewable resources.  

To estimate the cost of the depletion of nonrenewable resources the consumption levels (in BTUs) were converted to their barrel equivalents, and then multiplied by a replacement cost.  The replacement cost represents the estimated cost of replacing one barrel of oil with a renewable resource.  The GPI used ethanol as the renewable replacement for oil, and estimated that it would cost $75 per barrel in 1988 dollars ($109.17 per barrel in 2000 dollars) to meet the consumption demands.  Although it is unlikely that Vermont could viably replace its energy sources with ethanol, the $109.17 per barrel estimate was used as a replacement cost to determine the cost of the depletion of nonrenewable resources at the state, county and city levels.  
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Figure U-1:  Vermont consumption of nonrenewable energy, 1950-2000.

To estimate the replacement cost at the county and city levels, we divided the state’s replacement cost for each decadal year by the corresponding population levels generates a per capita replacement cost.  Using population data for the county and city, the per capita replacement costs were then multiplied by each level’s population to estimate replacement costs at the county and city levels.  Due to the fact that the city of Burlington’s electric power supply is comprised of significant renewable generation resources, adjustments were made to the city level estimate so that these resources are accounted for.  For example, the energy supplied by the McNeil generation station was subtracted from the city’s estimated consumption for the years 1980-2000 to account for the fact that this energy is renewable and should not be included in the estimate for the cost of the depletion of nonrenewable resources.

The results for Column U for the year 2000 for the state, county and city were approximately $2 billion, $500 million and $130 million, respectively.  
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Figure U-2:  Non-renewable resources per capita (column U), 1950-2000.

Column V: Long-Term Environmental Damage

Michael Rauch and Megan McCauley

The natural environment provides a myriad of services including clean air, clean water, arable land, and natural capital resources which are essential for well-being.  Without these services, the current economy could not function.  However, too often short-term economic gains are recognized without acknowledging long-term environmental consequences.  Long-term environmental damage is accounted for in the GPI because of the important contributions of natural and biological ecosystems to our way of life.  Additionally, this column is intended to account for the effects of various practices that produce environmentally harmful wastes that will continue to degrade the integrity of the environment for years to come.  

The national GPI “treats the amount of long-term damage to the climate and the environment as directly proportional to the cumulative consumption of fossil fuels and nuclear energy” (Anielski and Rowe, 1999, p.41).  Therefore, like Column U, this estimate was based on the State Energy Data Report 1997 Consumption Estimates (Energy Information Administration, 1999).  However, this column includes hydroelectric power assuming that this form of electric generation causes long-term environmental damage despite the fact that it is a renewable resource.  As a result, the Vermont’s energy consumption trend continues to increase throughout the 50-year period (Figure V-1) as compared to the 1980 peak present in Figure U-1.  A key assumption in this account was that long-term environmental damage was represented by fossil fuel and nuclear energy consumption.  This proxy was chosen because fossil fuel consumption contributes to global warming; therefore, this column was primarily meant to account for the cost of damages resulting from global warming.  

To estimate the cost of long-term environmental damage, the consumption levels from the Energy Information Administration’s report were converted from BTUs to barrel equivalents, just like the method used in the calculation for Column U.  For each barrel of oil used, a $1.45 (1992 dollars) tax was imposed.  This was inflated to $2.56 (2000 dollars).  This tax was also used in the national GPI estimate, and although it may seem arbitrary, the tax was meant to represent a conservative estimate of the costs of long-term environmental damage.  The national GPI’s estimate for the cost of long-term environmental damage used national consumption data from 1900 to 1949 as a base to which additional annual cost estimates were added.  We scaled the national GPI’s 1950 estimate to Vermont by population to establish the base since data was not available for years before 1960.  We then added each decadal year’s estimated cost to this 1950 base estimate to generate the accumulated cost of long-term environmental damage.  
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Figure V-1:  Vermont energy consumption, 1950-2000.

The estimated accumulated costs of long-term environmental damage for the year 2000 for Vermont, Chittenden County, and Burlington were approximately $797 million, $200 million and $53 million, respectively.  
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Figure V-2.  Long-term environmental damage per capita (column V), 1950-2000.

Column W: Cost of Ozone Depletion

Michael Rauch and Megan McCauley

The depletion of stratospheric ozone is primarily caused by the production and release of CFC-11 and CFC-12 (chlorofluorocarbon).  The resulting “ozone hole” or “ozone depletion area” expanded to a record size of approximately 11 million square miles (28.3 million square kilometers), three times larger than the entire land mass of the United States, on Sept. 3, 2000 (NASA, 2000). This “hole” allows increased levels of ultraviolet radiation to reach the earth’s surface. Increased ultraviolet radiation can lead to an increased risk of skin cancer and cataracts in humans and decreased populations of some animals, including frogs, and plants.

We found data about the production and release of CFC-11 and CFC-12 for the United States from the Alternative Fluorocarbons Environmental Acceptability Study (1998).  We then converted the figure, $15 per kilogram (1972 dollars), used by Anielski and Rowe (1999) to $61 per kilogram (2000 dollars).  This was multiplied by the amount of each chemical produced and released to find the cost of ozone loss from each in 2000 dollars.  They were then added to determine the total cost of ozone loss per decade.  The damage and resulting cost of ozone loss is cumulative.  Therefore, the loss per decade was added to the cost for all previous decades in order to obtain the total loss.

Next, we scaled down the figure into ozone loss per capita, dividing the cost equally amongst the U.S. population.  This was obviously a fairly large assumption since some individuals and communities live more sustainably then others.  However, due to the fact that most regulations and emissions levels are regulated by the federal government, the per capita method was most logical.  The per capita cost was then multiplied by the populations of Vermont, Burlington, and Chittenden county every ten years from 1950-2000 obtained from the U.S. Census.  

An important fact to mention is the extreme change in CFC-11 and CFC-12 from 1990 to 2000 (Figure W-1).  This was a result of the production reduction mandated by the 1990 Clean Air Act.  The Act developed a schedule for ending production in the U.S. of CFCs and other ozone-depleting chemicals.  CFCs were scheduled to end production on January 1, 1996.
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Source:  Alternative Fluorocarbons Environmental Acceptability Study (AFEAS)

Figure W-1:  CFC production in the United States, 1950-2000.

The total cost of ozone depletion in 2000 was calculated at $1.3 million for Vermont, $336 thousand for Chittenden County, and $90 thousand for Burlington.
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Figure W-2:  Ozone depletion per capita (column W), 1950-2000.

Column X: Loss of Forest Cover

Joe Kelly and Brendan Fisher

The original GPI report used ‘Loss of Old Growth Forest’ as one of their key indicators.  Vermont has had a rich past in timber extraction and related industries.  At time of statehood, Vermont had extensive forest coverage.  By the early 1900s, Vermont had lost 80% of its forest.  In light of this past, ‘old growth forest’ was not really an applicable concept here in Vermont, and therefore forest cover has become the appropriate substitute indicator.  Since we did not use ‘old growth’ as our indicator, it would hardly be acceptable to use the value associated with this type of forest in our economic analysis.  Costanza et. al. (1997) gave an average value of $302/ hectare/year to temperate/boreal forests. Considering this value included old growth forests as well as other types, we divided this figure in half for our analysis.  The converted result is $77/acre/year (2000 dollars).  There was no scarcity inflation included in the valuation because on the state level there was a net gain.  The loss of forest services pre-1950 was calculated at all scales by assuming 95% forest coverage at the time of colonization.  

From the USDA Forest Service’s Forest Inventories, we were able to get a statewide coverage history for the past 50 years.  The figures showed that Vermont has experienced a steady increase in forest coverage.  In 1950, Vermont was roughly 63% forested, by 2000 that figure was 79%.  By multiplying (percent forest) times (the actual acreage of Vermont) times ($77/acre/year), we determined the real cost of forest loss to Vermonters (Figure X-1). 

Figures for Chittenden County were available from the Vermont Indicators Project (Center for Rural Studies).  From this data, we were able to extrapolate for decadal years of interest.  Like the state figures for forest cover, Chittenden County actually increased forest acreage from 1950 until the mid 1980’s.  It has since seen a decline due likely to the burgeoning growth of the county.  This is reflected in the negative economic loss (or net gain) in Figure X-1.

For Burlington, we analyzed ortho-photos taken in 1978 and 1988 and identified any stand over three acres as forest cover.  The rate of change from 1978 to 1988 was used as representative of a straight line change from 1950 to 2000.  This coincides with a steady population growth for the city between those years, which is the major force in forest conversion in the area.  Since scarcity was an issue, forest value was increased by 5% per year until half the initial forest remained and from then on by 8% per annum.  

Figure X-1 shows a large difference between ecological services provided by forests in Vermont as compared to the national figure.  However, when examining this figure, it is necessary to remember that U.S. numbers are based on old-growth loss alone.  Old-growth loss is much more rapid than total forest cover loss.  In fact, total forest cover has been somewhat stable at the U.S.  Therefore, an assessment of total forest cover in the U.S. compared to our figures would allow for making clearer comparisons.

In 2000, the economic cost of the loss of forest cover at the county and city scales were $10 million and $745 thousand respectively. At the state level the economic gain was $51 million.

[image: image30.emf](500)

(400)

(300)

(200)

(100)

0

100

200

1950 1960 1970 1980 1990 2000

Year

$/capita

Burlington

Chittenden

Vermont

US


Note: The U.S. figure is based on loss of old growth forest while the other scales are based on total forest loss or gain.
Figure X-1:  Loss of forest per capita (column X), 1950-2000.

Column Y: Net Capital Investment

Dan Saxton
To be economically prosperous, the supply of capital must be maintained and increased to meet the needs of a growing population.  Therefore, GPI measured the quantity of capital available (private, non-residential investment) to each worker in a geographical area (Anielski & Rowe, 1999).  This indicator on the national level was estimated from two sets of data: the capital stock and the labor force of a nation.  For national GPI, the stock of capital estimates were found in the Survey of Current Business (Bureau of Economic Analysis, 1998) and the size of the labor force data were from the Economic Report of the President (Council of Economic Advisors, 1998).
Unfortunately, for our geographical scales these numbers were not as readily available.  The lack of business statistics for Vermont can be partially blamed on two institutional factors.  First, statistics from businesses with few in-state competitors are not published to protect the privacy of these companies.  Second, data sets for the state exclude businesses which employ fewer than 950 employees, which is a large portion of the enterprises in Vermont (Kane & Huxley, 2002).
Due to this lack of data, we scaled down the national data by population to have comparable numbers over the 50 year time series of our project.  Some data was available for the most recent years, but it was far from complete and would not be useful in determining the longer trend of capital investment.  Regrettably, using this method reveals little about what makes Vermont and its local economies unique.  

To arrive at a number, we used the national data available from Anielski and Rowe (1999).  This data is only until 1997 and therefore, this is the last year that we calculated a figure.  Additionally, we converted the original national figures from 1992 dollars to 2000 dollars.  We obtained the population data for the United States, Vermont, Chittenden county and Burlington from 1950 to 2000 from the U.S. Census Bureau.  Per capita net capital investment was determined for the nation.  This amount was then multiplied by the population at all three scales for all years to calculate net capital investment in Burlington, Chittenden County and Vermont.  As a result, the per capita value is equal to the U.S. per capita net investment at all three scales (Figure Y-1). 

While quantitative data on capital investment in Vermont was insufficient, there have been some quantitative and qualitative data released by certain organizations including the Vermont Department of Employment and Training, the Vermont Economic Progress Council, the Vermont Manufacturing Extension Center, the Northeast-Midwest Institute and the Corporation for Enterprise Development. Through these organizations, some useful information on the state of capital investment for Vermont has been made available and a clearer picture can be drawn.  

The Corporation for Enterprise Development (CED) (2002) produced a development report card for the fifty states in the United States.  Their report card used three separate indices: performance, business vitality and development capacity in an attempt to achieve a better understanding of the state of economic health for states.  For 2002, Vermont earned an ‘A’ grade in the performance index and a ‘C’ grade for business vitality and development capacity.  Most importantly, Vermont was ranked the top state in the U.S. for manufacturing capital investment for 2002.  This measure was computed by taking the “machinery and equipment expenditures as a percentage of manufacturing value added 1998-2002” (CED, 2002).  The authors stated that Vermont supports their businesses by investing in “…a capital access program, microenterprise initiatives, employee ownership policy, and some assistance to asset-poor farmers” (CED, 2002). 

As reported by the Northeast-Midwest Institute, manufacturing in Vermont accounts for a substantial component of the Gross State Product (GSP) at 2.7 billion dollars per year or 18% of the GSP.  Manufacturing jobs comprised a higher percentage of total employment in Vermont then the national average.  Another anomaly from national data for Vermont has been the increase in manufacturing jobs over the last decade while the national trend was decreasing.  This suggested a possible divergence between national and local data on capital investment which we were unable to show by merely scaling down national figures (Kane & Huxley, 2002).  Therefore, the numbers calculated from the national data may be underestimated.

Several organizations stressed the importance of small businesses with workforces under 500 employees in Vermont and cited job creation through small businesses as one reason for Vermont’s success through the past slow economic period in the U.S.  The most recent data, complied in 1999, showed that 97% of the businesses in Vermont were small.  Not surprisingly these small businesses also employed a substantial percentage of the workforce, 64.5% of the total non-farm private employees.  In 1999, the retail industry was the largest employer of small business employees.    

The Burlington Department of Planning and Zoning posts summary data on the current dollar amount of ‘significant’ development within the city.  The data is broken into three categories: projects under construction, projects approved, and in review process.  As of March 25, 2003, there was $97,253,000 dollars in projects under construction and $173,154,000 in total investment projects.  Unfortunately, we were unable to obtain this data over time.

Chittenden County is the backbone of the Vermont economy, supplying nearly one-third of the jobs for the state.  In 1997, Chittenden County was the county in Vermont with the highest population, number of business establishments, number of employees and retail sales (US Census Bureau, 2000). During the 2001 fiscal year, Chittenden County saw job losses in construction, information and utilities which were partly offset by the increase in health care services and steady retail sales.   Manufacturing was the largest employer in Chittenden County in 2001 employing 16,892 people, followed closely by government (13,372), retail trade (12,322) and health care & social services (11,656) (Vermont Department of Employment and Training, 2002). 
Agriculture in Vermont remains important although it only accounts for 2% of the Gross State Product (GSP) and Chittenden County is no exception.  From 1992 until 1997 the land in farms in Chittenden County increased slightly from 82,849 acres to 83,335 acres while the average size of farms decreased 11% over the same period (U.S. Department of Agriculture, 1997). The market value of agricultural products sold in 1997 was $25,544,000 which was a 20% increase from 5 years earlier compared with a 15% increase for the state.  The most important agricultural products were in the dairy sector, which account for 61.1% of sales in Chittenden County and 74.0% for the state (Economic Information System, 2000). 

While agriculture still remains an important component of Vermont’s fabric, its importance in terms of the state’s economy appears to be decreasing.  Farm employment continued to decrease during the period of 1990 until 1999, although at a slower rate then the previous decade.  Vermont saw its farm employment decrease in the 1980’s by 2.8% which slowed to 0.3% during the 1990’s (Economic Information System, 2000).  In 2001, dairy products comprised the largest commodity earner for the state of Vermont totaling $418,226,000; however this represented only 1.7% of the national income from commodities (U.S. Department of Agriculture Economic Research Service, 2003). Maintaining Vermont’s rural character through farming and preserving rural areas is tremendously important in attracting tourists and should be considered not only a part of the state’s history, but also its future.

In terms of export growth, Vermont performed very well during the period 1990 until 2000.  According to the Massachusetts Institute for Social and Economic Research, Vermont’s export growth rate of 125% placed it first among the ten northeast states and 25% ahead of the national average for export growth.  As of 2001, Vermont also claimed the highest level of exports per capita and the highest exports as a percentage of GSP in the US.  These positive measures are partially offset by Vermont’s reliance on one industry (electronics) and destination (Canada) for exports.  However, Vermont has actually reduced its dependence on Canada significantly, reducing the percentage of exports to Canada from 86% in 1990 to 54% in 2000 (Massachusetts Institute for Social and Economic Research, 2001).  Vermont has greatly increased its exports to Asia, Europe, Australia and Mexico during this time.  This increase in production and exports might support the claim of adequate levels of investment.

By scaling down the national GPI, the net capital investment was determined to be $118.1 million for Vermont, $28.2 million for Chittenden County, and $7.8 million for Burlington.   However, it is necessary to review information from other sources to understand the more specific state and local situation regarding investment.

[image: image31.emf]All scales

0

50

100

150

200

250

300

350

400

450

500

1950 1960 1970 1980 1990 2000

Year

$/capita

All scales


Figure Y-1:  Net investment per capita (column Y), 1950-2000.

Long Term Economic Planning for Vermont

The Vermont Economic Progress Council (VEPC, 2002) was established in 1994 by the General Assembly to establish long term economic planning and goals for Vermont.  Updated each year, the report comments on the present economic situation of Vermont, recognizes main economic objectives and makes recommendations for improvements in the economy.  For 2002, the Council identified three ‘basic economic objectives’ for Vermont: unemployment should not exceed 4%, wages and per capita incomes should equal or exceed U.S. national averages, and Vermont’s quality of life should be maintained and improved (VEPC, 2002).  The report also recognized the need for the State government to earmark some funding toward capital investment. 

Column Z: Net Foreign Lending and Borrowing

Laurel Williams

The national GPI uses the net foreign lending and borrowing figure to measure “the extent to which a nation relies on foreign funding to finance its current consumption” (Anielski and Rowe, 1999).  In attempting to calculate GPI at the state, county and city scales, determining the meaning of “foreign” was less clear.  Its meaning changes drastically just from the national context to the state, and then again with each change in scale from state to county and city. Many—in fact, most—relevant pieces of data at the federal level (e.g., the concept of foreign investment) were difficult to extrapolate to the state level, much less the smaller scales.  

Hoffer (2000) offered the best approach to this challenging topic. In the second half of his report, he estimated input and output of Vermont’s capital (at the state-wide scale) for 1998. Capital was divided into several sections: consumer credit (installment and credit cards), mortgage financing, public investment, private investment, insurance company investments, and federal payments and receipts. 

In attempting to follow his method, we encountered difficulties due to severe data limitations both in terms of the availability of historical data, and the lack of data at finer geographic scales.  We were forced to use relatively unsophisticated scaling of 1998 values to other years for all of the Burlington and Chittenden County values and for many of the state values.  Although, we were able to more or less duplicate Hoffer’s (2000) calculations for consumer credit at the state level, we were not able to estimate net borrowing.  Therefore, due to the difficulty of accurately collecting data for this column, especially regarding net borrowing, it was not included in the final GPI calculation. 
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� The Gini coefficient is a standard to measure the amount of income inequality in a particular region.  The coefficient ranges from 0 to 1, where a coefficient of 0 means that all income is distributed equally, and a coefficient of 1 means all income is held by one household.  The Gini coefficient is determined by taking the difference between a straight line equal to complete income equality and a curve describing the distribution of wealth among quintiles of the population.  The distance between the straight line and the curve at the farthest point is the Gini value. 





� Data on educational attainment was unavailable for Chittenden County for 1960.  The value of volunteer work for 1970 and 1950 were averaged to determine the 1960 value.


� This number is derived based on the assumption that 10% (2.5% for depreciation plus 7.5% for average interest rates) of the net stock is the annual value from highway and street services. It has been calculated that 75% of all miles driven are for pleasure thus contributing to our overall welfare. Therefore, 75% of the 10% equals 7.5% of net stock (Anielski and Rowe, 1999, p.11). �





� This figure includes the cost of one death, 54 nonfatal disabling injuries, and 256 property damage crashes (including minor injuries).


� Since the data collection phase of this project, EPA has updated their website.  Currently, only Air Quality Index (AQI) data beginning in 1993 is easily available at this website.  PSI values are still available at the county or Metropolitan Statistical Area (MSA) geographic level.  They can be obtained by first selecting the county or MSA of interest and then “Air Quality Index” summary.  Change “monaqi” in the following web address to “psi.”   � HYPERLINK "http://www.epa.gov/air/data/monaqi.html?co~50007~Chittenden%20Co%2C%20Vermont" ��http://www.epa.gov/air/data/monaqi.html?co~50007~Chittenden%20Co%2C%20Vermont�  After selecting the desired date range and “generate map,” the “view data” and “download data” options display the raw data.  State PSI data is no longer available via the EPA website (McWilliams, 2003).


� For the county and city figures, this number was simply scaled down using an area ratio.


� A more detailed explanation of the calculations for this column, the problems that were encountered, and suggestions for future research can be obtained from the authors.
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