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I.
EXECUTIVE SUMMARY AND ORGANIZATION 0F THE REPORT
A.
Executive Summary
The Chapel Hill housing market has many different segments, including manufactured housing, townhouses, apartments, and single-family homes from the modest to the luxurious.  This study focuses on one component of that market, the need for housing that is affordable for low-income households.

The sale price of single family homes in Chapel Hill has increased much more rapidly over the past several years than the median income of families in the town.  Between 2001 and 2006, the number of houses that sold for less than $200,000 in Chapel Hill actually decreased.  The median sale price of single family homes in Chapel Hill increased at an average annual rate of 5.4 percent.  Over the same period, median household and family incomes increased at average annual rates of 1.4 and 3.0 percent, respectively.  As a result, housing has become increasingly unaffordable for the majority of families in Chapel Hill.

Part of the need for additional affordable housing in Chapel Hill is generated by new residential construction.  Low-wage construction workers help to build the new houses.  The new houses increase the demand for low-wage workers at companies that supply the building and landscapes materials that are used both in building and maintaining the structure.  The new houses have to be sold, creating a demand for more real estate brokers and their office staff.  The new houses make it possible for new residents to move into Chapel Hill, and those residents demand additional health care and municipal services.  Their children demand additional schools.  The additional low-wage workers needed to meet the demand created by new residential development need affordable housing.

Based on calculations which adjust for average household size, area median income, the average number of workers per household, and the wages for various occupations within employment sectors directly affected by new residential construction, the need for affordable housing generated by new residential construction is just over 18 new affordable units for every 100 units of new construction.  Adjusting for residential preferences, to account for the fact that not all low-wage workers would want to live in Chapel Hill, the final estimate is for a need for 15 units per 100 units of new construction.  That estimate is based on conservative assumptions which tend to minimize the need generated and may be considered the lower bound of the need for affordable housing generated by new residential development.
B.
Organization of the Report

This report is divided into four sections.  This first section is the executive summary and introduction.  The second section is the problem description which describes the changes
in the value of housing and family income in the Chapel Hill area.  The data show that housing prices are increasing more rapidly than incomes.  As a result, housing in Chapel Hill is becoming increasingly unaffordable for most families.  The third section describes the methodology and calculations for estimating the affordable housing need generated by new residential construction in Chapel Hill.  When calculating the need, only the following employment categories are considered:

· Construction;
· Building material and garden equipment and supplies dealers;

· Food and beverage stores;
· Ambulatory health care;
· Real estate;
· Town of Chapel Hill government including transit; and 

· Chapel Hill-Carrboro city schools.
The employment categories included are those most directly impacted by either: 1) the construction of housing; 2) the maintenance and operation of the housing;, or 3) providing services to the new residents who occupy the housing.  The fourth and final section presents the summary of findings and conclusions, including the impact that residential preferences of low-wage workers could have on the extent of the need for affordable housing, the assumptions that were made in calculating the need for affordable housing, and why the estimate of need may be considered as the lower bound of that need. 

II.
PROBLEM DESCRIPTION
A.
The Sales Price of Single-Family Homes Has Increased Rapidly
Housing in Chapel Hill has been consistently more expensive, and the cost is increasing at a more rapid pace, than in either Orange or Durham counties – the two counties of which Chapel Hill is a part – as shown in Exhibit 1.  In 2001, the average sales price of a home in Chapel Hill was 11.5 percent ($32,700) more expensive than the average price of a home in Orange County and 70.6 percent ($131,000) more expensive than the average price of a home in Durham County.  By 2006, these differences had climbed to 21.5 percent ($68,600) and 104.7 percent ($198,100), respectively.  As a result, the increasing price of housing presents a much more pressing issue for Chapel Hill than surrounding communities.
	Exhibit 1: Average Sale Price of Single-family Homes, 2001 - 20061

	Year
	Chapel Hill2
	Orange County3
	Durham County

	2001
	$316,358 
	$283,602 
	$185,384 

	2002
	$336,324 
	$294,235 
	$183,647 

	2003
	$352,407 
	$308,129 
	$190,905 

	2004
	$366,724 
	$320,091 
	$183,210 

	2005
	$383,531 
	$331,382 
	$187,319 

	2006
	$387,451 
	$318,899 
	$189,316 


1.  Based on single-family detached, townhouse, and condominium units for new and resale properties listed with the Triangle Multiple Listing Services.  Source: 2007 Chapel Hill Data Book, Housing, Table 3.

2.  Chapel Hill data are for sales of properties in zip codes 27514, 27516, and 27517, which include parts of Orange and Durham counties.

3.  Orange County data are for Orange County including Chapel Hill.
The growing disparities in price reflect the rapid rate of increase in the Chapel Hill housing market where the average sale price of a single-family unit
 increased at an average annual rate of 6.9 percent between 2001 and 2006.  Over that time, the average sale price of a single-family unit in Chapel Hill increased by 39.4 percent, compared with 28.0 percent in Orange County and 16.2 percent in Durham County.
The median sale price
 of single-family homes in Chapel Hill is also substantially higher than in either Orange or Durham Counties, as shown in Exhibit 2.  In 2002, the median sale price of a single-family unit in Chapel Hill was 30 percent ($60,900) higher than in Orange County and 84.9 percent ($121,700) higher than in Durham County.  In 2006, the median sale price of single-family units in Chapel Hill exceeded those in Orange and Durham Counties by 41.2 percent ($96,800) and 107.3 percent ($171,700), respectively.  Both the average sale price and median sale price in Chapel Hill were more than double those in Durham County as of 2006.  
	Exhibit 2: Median Sale Price of Single-family Homes, 2002 – 20061

	Year
	Chapel Hill2
	Orange County3
	Durham County

	2002
	$265,000
	$204,066 
	$143,325 

	2003
	$269,950 
	$216,000 
	$149,900 

	2004
	$290,000 
	$225,000 
	$149,000 

	2005
	$305,750 
	$235,000 
	$155,500 

	2006
	$331,700 
	$234,900 
	$160,000 


1.  Based on single-family detached, townhouse, and condominium units for new and resale properties listed with the Triangle Multiple Listing Services.  Sources: for Chapel Hill, 2007 Chapel Hill Data Book, Housing, Table 2; for Orange and Durham Counties, data are from http://www.trianglemls.com/tmls-stats.html, under Residential Real Estate Trends for each year.  The data were downloaded on November 19, 2008.
2.  Chapel Hill data are for sales of properties in zip codes 27514, 27516, and 27517, which include parts of Orange and Durham counties.

3.  Orange County data are for Orange County including Chapel Hill.
The median sale price of single-family units was higher in Chapel Hill than in either Orange or Durham counties; it also increased more rapidly between 2002 and 2006.  As the data in Exhibit 2 show, the median sale price of a single-family unit in Chapel Hill increased 25.2 percent ($66,000) over that period, compared with an increase of 15.1 percent ($30,800) in Orange County and 11.6 percent ($16,700) in Durham County.  The median sale price of a single-family unit increased at an average annual rate of 5.4 percent in Chapel Hill between 2002 and 2006, compared with an average annual rate of 3.6 percent in Orange County and 2.8 percent in Durham County.  

Not only have the average and median sale prices of single-family homes in Chapel Hill increased more rapidly than in the surrounding communities, the number of units that sold for less than $200,000 between 2001 and 2006 has decreased in Chapel Hill while increasing in both Orange County and Durham County, as shown in Exhibit 3.  The percentage of units that sold for less than $200,000 in Chapel Hill decreased by 23.8 percent between 2002 and 2006, from 33.8 percent of all sales to 25.7 percent, as shown in 
Chart 1.  At the same time sales prices increased rapidly in Chapel Hill, the number of units sold for prices that lower income families could afford decreased.
	Exhibit 3: Number of Sales Under $200,000, 2001 – 20061

	Year
	Chapel Hill2
	Orange County3
	Durham County

	2001
	418
	316
	2,417

	2002
	337
	298
	2,323

	2003
	331
	351
	2,568

	2004
	325
	372
	2,917

	20054
	
	
	

	2006
	347
	657
	3,329


1.  Based on single-family detached, townhouse, and condominium units for new and resale properties listed with the Triangle Multiple Listing Services.  Sources: 2002 Chapel Hill Data Book, Housing, Table 2, 2003, 2004, 2005, and 2007 Chapel Hill Data Books, Housing, Table 4.
2.  Chapel Hill data are for sales of properties in zip codes 27514, 27516, and 27517, which include parts of Orange and Durham counties.
3.  Orange County data are for Orange County excluding Chapel Hill.
4.  Data not available for Chapel Hill and Orange County excluding Chapel Hill.
Chart 1: Existing Home Sales Price as a Percent of All Sales, 2002 – 2006


[image: image1]
1.  Data Source: Chapel Hill Data Books for 2002 to 2007. 
2.  Data for Orange County are for sales outside of Chapel Hill.
B.
Household Income Is Increasing Moderately
Prices of single-family homes in Chapel Hill have been increasing rapidly while the percentage and number of homes sold for less than $200,000 have been decreasing.  At the same time, incomes have only gone up modestly between 2000 and 2006.  In Orange County, the median household income
 has gone from $42,372 in 2000 to $46,114 in 2006.  Median household income, therefore, increased at an average annual rate of about 1.4 percent annually, compared with housing price increases of between 5.4 and 6.9 percent annually.  For purposes of comparison, Chapel Hill had a lower median household income and a higher percentage of households with income below $30,000 than Orange County in 2000, as shown in Chart 2.  Thus, while homes in Chapel Hill have become increasingly expensive from 2000 to 2006, residents have also become increasingly unable to afford them.
Chart 2: Household Income, Chapel Hill and Orange County, 2000


[image: image2]
Data source: 2000 Census, SF3, Table P52.

C.
Housing Is Becoming Increasingly Unaffordable

Housing affordability is commonly evaluated using two separate indicators: 1) comparison of income to housing costs; and 2) comparison of income to housing prices in the local real estate market.  At the household level, a nationally recognized benchmark for affordability is for homeowners to pay not more than 30 percent of their income for housing costs.  Homeowners with housing costs exceeding this percentage are said to be housing cost burdened.  At the community level, a nationally recognized benchmark is whether a household with median income could afford a median-priced home.  The affordability limit is typically defined as 300 percent of median household income.

In 2000, 53.3 percent of owners with income below $50,000, over 1,500 households, were paying more than 30 percent of their income for housing in Chapel Hill.  In Orange County, 47.6 percent of owners with income below $50,000, over 2,800 households, were paying more than 30 percent of their income for housing.  By comparison, in North Carolina, 41.1 percent of households with income below $50,000 were paying over 30 percent of income for housing in 2000.  While data for Chapel Hill are not available for 2006, in Orange County, 52.9 percent of owners with income below $50,000, over 4,900 households, were paying more than 30 percent of income for housing in 2006.  Considering the disparities in housing prices between Chapel Hill and Orange County, the data for Orange County present a conservative estimate of the situation for residents in Chapel Hill.
Consistent data for median household income is not available for either Chapel Hill or Orange County for 2001 to 2004, and so median household income for the Raleigh-Durham-Chapel Hill Metropolitan Statistical Area (MSA) is used for analysis of affordability for those years.  Median household income in Chapel Hill was consistently lower than the median household income for the Raleigh-Durham-Chapel Hill MSA
 for those years, and so the data give the appearance of greater affordability than income data for Chapel Hill alone would have.  For 2005 and 2006, the Census Bureau changed the definition of the MSA, separating Raleigh and creating a Durham MSA which includes Chapel Hill.  For those years, median household income for the Durham MSA is used for the analysis.
Exhibit 4 shows the median household income, the limits of affordability, the median sales price in Chapel Hill, and the affordability gap – the difference between what a median income household could afford and the median sales price in Chapel Hill.  Between 2001 and 2006, the affordability gap increased by over $89,000, from about $103,000 to over $192,000.
	Exhibit 4: Median Household Income, Affordability Limit, and Median Sales Price in Chapel Hill, 2002 – 2006

	Year
	Median Household Income
	300% of Median Household Income
	Median Sales Price in Chapel Hill
	Affordability Gap

	2001
	$49,0861 
	$147,258 
	$250,000 
	$102,742

	2002
	$51,854 
	$155,562 
	$265,000 
	$109,438

	2003
	$48,933 
	$146,799 
	$269,950 
	$123,151

	2004
	$51,372 
	$154,116 
	$290,000 
	$135,884

	2005
	$44,358 
	$142,227 
	$305,750 
	$172,676

	2006
	$46,563 
	$147,519 
	$331,700 
	$192,011


1.  Median household for the Raleigh-Durham-Chapel Hill MSA was not reported.  The median used in this Exhibit is the average of the median income for 2000 and the estimate for 2002.
2.  Median sales price is estimated from the 2002 Chapel Hill Data Book, Housing, Table 4.
Using household income as a measure includes single-person student households in the Chapel Hill community.  However, family income
 for the same areas – the Raleigh-Durham-Chapel Hill MSA for 2001 to 2004 and the Durham MSA for 2005 and 2006 – can also be used to calculate the affordability level, and that will eliminate any single-person households.  This produces a more conservative result, which, none-the-less reveals a large and increasing gap between the affordability standard, 300 percent of income, and the median sale price of homes in Chapel Hill, as shown in Exhibit 5.  Between 2001 and 2006, the affordability gap based on family income increased by over $86,000, from under $69,000 to $155,000.
	Exhibit 5: Median Family Income, Affordability Limit, and Median Sales Price in Chapel Hill,
2002 - 2006

	Year
	Median Family Income
	300% of Median Family Income
	Median Sales Price in Chapel Hill
	Affordability Gap

	2001
	$60,423
	$181,269
	$250,000 
	$68,731

	2002
	$61,541
	$184,623
	$265,000 
	$80,377

	2003
	$60,918
	$182,754
	$269,950 
	$87,196

	2004
	$61,762
	$185,286
	$290,000 
	$104,714

	2005
	$56,929
	$170,787
	$305,750 
	$134,963

	2006
	$58,792
	$176,376
	$331,700 
	$155,324


1.  Median household for the Raleigh-Durham-Chapel Hill MSA was not reported.  The median used in this Exhibit is the average of the median income for 2000 and the estimate for 2002.
2.  Median sales price is estimated from the 2002 Chapel Hill Data Book, Housing, Table 4.
Chart 3 shows the how the affordability gap is increasing relative to the price that a household or family with median income could afford.  The gap is increasing rapidly in both dollar amount and as a percentage of what a median income household or family could afford.  As of 2006, the median sales price was over 1.8 times the level of affordability based on the conservative median family income calculation, and over 2.3 times the level of affordability based on median household income.
Chart 3: Affordability, Median Household and Family Income, and Median Sales Prices,

2001 - 2006
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III.
ESTIMATING THE AFFORDABLE HOUSING NEED GENERATED BY NEW RESIDENTIAL CONSTRUCTION
New residential development generates need for affordable housing in three different ways.  The first is the need for housing for the low-wage workers who are involved with the construction of the unit itself.  Those low-wage workers may include employees of the contractor or developer, construction workers who actually build the unit, and employees of companies that supply materials used in the construction.  The second is the need for housing for the low-wage workers who will provide maintenance and operational services to the structure.  Those low-wage workers may include landscapers, painters, heating and air conditioning servicers, plumbers, and electricians.  The third is the need for housing for the low-wage employees of companies that provide goods and services to the new residents of the new unit.  Those low-wage workers may include the people employed by grocery stores or pharmacies, as well as school teachers, police officers, nurses, and other service-sector workers.
Figure 1: Contributing Components of Housing Need Generated
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This analysis quantifies the need for affordable housing generated by new residential construction during period from 2001 through 2005.  The five-year study-period captures the most recent years for which all needed data are available.  While Chapel Hill’s economy supports thousands of workers, this analysis focuses on the affordable housing demand created: 1) by employment in specific sectors and industries
 in which employment is driven by housing growth; and 2) by employment by municipal government and the public schools.  The workers included in this analysis are employed in the following fields: 

· Construction; 
· Building material and garden equipment and supplies dealers;

· Food and beverage stores;
· Ambulatory health care;
· Real estate;
· Town of Chapel Hill government including transit, and 

· Chapel Hill-Carrboro city schools.
In choosing the fields of employment listed above, this analysis does not include some characteristically low-wage sectors, such as food services and drinking places (restaurants and bars).  They are not included because the increase in the number of those jobs in those sectors is not as clearly related as the included categories to either: 1) the construction of new units; 2) providing services to residents of the new units; or 3) providing service to the units.  Other sectors, in which the increase in employment is more driven by regional growth, such as the increase in employment at UNC Hospitals, have not been included in the analysis, although some of the increase is clearly attributable to growth in the Town of Chapel Hill.
In calculating the demand for affordable housing generated by the increase in employment in the included fields of employment, one element is common to all fields -- the income threshold below which a worker would be included in the estimate of the demand for affordable housing -- because low-wage employees in the health care and social services sector demand just as much affordable housing as low-wage employees in the Chapel Hill public schools.  On the other hand, there are important distinctions among the fields of employment with respect to the data available and how employment growth in the field impacts the demand for affordable housing.  To account for those differences, the fields can be grouped into four categories, each with a slightly different methodology for calculating its impact on the demand for affordable housing, as follows:

· Construction;
· Building material and garden equipment and supplies dealers, Food and beverage stores, Ambulatory health care, and Real estate;

· Town of Chapel Hill government including transit; and
· Chapel Hill-Carrboro city schools.
The description of the methodology for calculating the demand generated by the different employment groups, as specified above, begins with the factor common to all groups.  That section is then followed by the discussion of the methodology specific to each group, in the order specified above.  In all calculations, the analysis uses conservative estimates to count employees, estimate wages, and adjust for various other factors.
A.
Methodology for Common Element of All Calculations
Income threshold for including a worker in the demand for affordable housing

The element common to all calculations of the demand for affordable housing generated by new residential construction is the maximum income level for a household to be included in the demand.  The threshold for most subsidized housing programs is 80 percent of Area Median Income (AMI), as determined by the U. S. Department of Housing and Urban Development (HUD), adjusted for household size.  That is the standard for the household income threshold applied to all employment groups in this analysis.  
Determining the appropriate household income level requires two figures: 1) household size; and 2) the HUD determined 80 percent of AMI for that household size.  The smallest geographic area for which the Bureau of the Census reported population and household data for 2005 and which includes Chapel Hill was Orange County.  The average household size in Orange County was 2.2 persons per household, as shown in Exhibit 6. 
	Exhibit 6.  Average Household Size in Orange County, 2005

	Households Orange County
	49,355

	Population
	108,104

	Average Household Size
	2.19

	Sources:  2005 American Community Survey, Tables B25002 and B01003



Based on an average of 2.19 persons per household, the household income threshold is calculated based on the HUD determined 80 percent of AMI applicable to Chapel Hill, as shown in Exhibit 7.  Those household income limits are used as the common threshold in all of the calculations, regardless of which employment group a worker is in.
	Exhibit 7.  Area Median Income for Average Household Size


	 
	2001
	 2002
	2003
	2004
	 2005

	80% AMI Household of 2
	$42,000
	$43,500
	$45,200
	$45,650
	$45,650

	80% AMI Household of 3
	$47,250
	$48,950
	$50,850
	$51,350
	$51,350

	80% AMI for Household of 2.19
	$42,998
	$44,536
	$46,274
	$46,733
	$46,733

	Sources:  HUD Income Limits for Raleigh-Durham-Chapel Hill MSA and for Durham MSA


Because wage data is based on the earnings of an individual full-time equivalent worker, the household income limit must then be adjusted to determine the income threshold at which an individual worker will be included in the demand.  That adjustment is based on the average number of workers per household, using Orange County data for 2005 for the same reason that those data were used to calculate average household size.  The number of workers, however, must be adjusted to reflect the number of full-time equivalents because many people do not work full-time.  As Exhibit 8 shows, the average number of workers per household is 0.97.
	Exhibit 8.  Average Workers per Household in Orange County, 2005

	Orange County Workers
	56,283

	Average Hours per Week
	38.9

	Average Weeks per Year
	43.6

	Full-Time Equivalents (2,000 hours per year
)
	0.85

	Full-Time Equivalent Workers
	47,729

	Orange County Households
	49,355

	Average Full-Time Equivalent Workers per Household
	0.97

	Source:  2005 American Community Survey, Tables B25002, C08016, and S2303


Therefore, the income threshold for individual workers has to be adjusted by dividing the household income threshold by the average number of workers per household to account for the fact that less than one full-time equivalent worker contributes to the household income.  The final income threshold for including individual workers is shown in Exhibit 9.
	Exhibit 9.  Adjusted Income Threshold for Inclusion

	 
	2001
	2002
	2003
	2004
	2005

	80% AMI Household of 2.19
	$42,998
	$44,536
	$46,274
	$46,733
	$46,733

	Average FTE Workers per Household
	0.97
	0.97
	0.97
	0.97
	0.97

	Adjusted Income Threshold
	$44,328
	$45,913
	$47,705
	$48,178
	$48,178

	Source: Author’s calculations


B.
The Need for Affordable Housing Generated by Employment in Construction
The first employment group in this analysis is the construction sector.  Calculating the demand for affordable housing generated by new residential construction in Chapel Hill for this employment group requires several steps because of the way the available data are aggregated.  The smallest geographic area for which consistent employment and wage data are available from the North Carolina Employment Security Commission is the county level.  Wage data are aggregated by occupation; employment data are aggregated by sector or industry.  
The first step, therefore, is to determine how many workers in the sector are in each occupation.  For example, workers in the construction sector may be employed as architects, engineers, carpenters, office managers, or in other occupations, and each occupation has different wage data.  This analysis uses data from the National Employment Matrices 
 for 2002 and 2004 to allocate workers in the construction sector to different occupations.  The matrix for 2002 is used for 2001-2003, and the matrix for 2004 is used for 2004 and 2005.  For example, 1.17 percent of workers in the construction sector were in architecture and engineering occupations according to the 2002 matrix.  In other words, for every 1,000 construction sector workers, 12
 are in the architecture and engineering occupations.
The second step is to determine how many construction sector workers in Orange County are in each occupation.  That is a simple matter of multiplying the total employment in the construction sector in Orange County by the appropriate percentage for each occupation.  For example, the average annual employment in the construction sector in Orange County in 2002 was 1,832.  That means that approximately 21 employees in the construction sector in Orange County were in the architecture and engineering occupations (1,832 x 0.0117 = 21.4).
The third step is to determine the percentage of each occupation that earns less than the threshold income level as shown in Exhibit 9.  Data from the North Carolina Employment Security Commission break down wages by occupation into three categories: 1) entry level; 2) median; and 3) experienced.  The entry level wage is the mean of the bottom third of reported wages, the median is the 50th percentile, and the experienced wage is the mean of the top two-thirds of reported wages for the occupation.
To estimate the percentage of workers in an occupation with income less than the threshold, the analysis starts by determining how the threshold compares with the income levels.  If the threshold income is less than the entry income, then none of the workers are counted.  If the threshold is higher than the entry level mean, then the rules specified in Exhibit 10 are used to determine the percentage of workers in the occupation to include.
	Exhibit 10. Determination of Maximum Employment Discount Rate

	Estimate
	Decision

	If the income threshold is less than the entry level mean
	Use 0 percent of the employment total

	If the income threshold is between the entry level and median
	Use 1/4 of employment total if the threshold is closer to the median than to the entry level mean.

	
	Use 1/6 of employment total if the threshold is closer to the entry-level mean than to the median.

	If the income threshold is between the median and the experienced mean
	Use 1/2 of employment total if the threshold is closer to the median than to the experienced mean.

	
	Use 2/3 of the employment total if the threshold is closer to the experienced mean than to the median.

	If the income threshold is higher than the experienced level mean
	Use 3/4 of the employment total.


For example, the wages for architecture and engineering occupations in Orange County in 2002 were:

· Entry-level - $28,087;

· Median - $37,118; and

· Experienced-level - $53,575.

Using the decision rules in Exhibit 10, the first determination is where the income threshold is relative to the wage levels.  The income threshold for 2002, as shown in Exhibit 9, is $45,913.  That falls between the median and experienced level wages for workers in the architecture and engineering occupations in Orange County.  Since the threshold is closer to the experienced level mean than to the median, the decision rules specify that two-thirds of the employment total for that occupation count as low-wage workers in that industry sector in Orange County.  Of the estimated 21.4 architects and engineers employed in the construction sector in Orange County in 2002, just over 14 were low-wage workers making less than the threshold income of $45,913 (21.4 x 2/3 = 14.3).
The fourth step is to aggregate the number of low-wage workers in each occupation.  The sum of all the workers earning less than the threshold income in the various occupations within the construction sector produces an estimate of the number of low-wage workers in the construction sector in Orange County.  The results are shown in Exhibit 11.
	Exhibit 11. Low-Wage Construction Workers in Orange County

	
	2001
	2002
	2003
	2004
	2005

	Orange County Construction Workers 
Earning less than Threshold Income
	1,406
	1,301
	1,310
	1,313
	1,459

	Source: Author’s calculations, as specified


The fifth step is to calculate how many of those low-wage workers actually work in Chapel Hill.  That figure can be estimated based on the ratio of the cost of construction permitted in Orange County to the cost of construction permitted in Chapel Hill, as shown in Exhibit 12.  For example, in 2002, the cost of construction permitted in all of Orange County was $249.3 million and in Chapel Hill it was $112.6 million.  Therefore, 45.2 percent of the cost of construction permitted in Orange County was attributable to construction permitted in Chapel Hill.
	Exhibit 12.  Ratio of Cost of Permitted Construction (cost figures in $millions)

	
	2001
	2002
	2003
	2004
	2005

	Costs in Orange County
	$252.1
	$249.3
	$162.0
	$187.2
	$223.2

	Costs in Chapel Hill
	$110.6
	$112.6
	$66.4
	$90.3
	$101.7

	Ratio of Costs 
	0.439
	0.452
	0.410
	0.482
	0.455

	Sources: Orange county Economic Development Commission, Chapel Hill Inspections Department


The sixth step is to multiply the number of low-wage workers in the construction sector in Orange County, as shown in Exhibit 11, by the ratio of the cost of construction permitted in Chapel Hill to the cost of construction permitted in Orange County, as shown in Exhibit 12.   The product is an estimate of the number of construction workers in Chapel Hill earning less than the threshold income, as shown in Exhibit 13.  In 2002, for example, there were 1,301 low-wage construction workers in Orange County, and 45.2 percent of the cost of construction in Orange County was in Chapel Hill, resulting in an estimate of 588 low-wage construction workers in Chapel Hill (1,301 x 0.452 = 587.7).
	Exhibit 13. Low-Wage Construction Workers in Chapel Hill

	
	2001
	2002
	2003
	2004
	2005

	 Low-Wage Construction Workers in Orange County 
	1,406
	1,301
	1,310
	1,313
	1,459

	Cost of Construction Ratio, 

Orange County/Chapel Hill
	0.439
	0.452
	0.410
	0.482
	0.455

	Low-Wage Construction Workers in Chapel Hill
	616.6
	587.7
	537.0
	633.1
	664.5

	Source: Author’s calculations


The seventh step is to calculate how many of those low-wage construction workers were employed on residential building projects, as opposed to non-residential projects.  The percentage of work that was residential can be estimated by dividing the value of residential construction permitted by the total value of all construction permitted and then multiplying that percentage by the total number of low-wage construction workers in Chapel Hill, as shown in Exhibit 14.

	Exhibit 14. Low-Wage Construction Workers on Residential Projects

	
	2001
	2002
	2003
	2004
	2005

	Value of Residential Construction ($ millions)
	$92.4
	$86.3
	$59.7
	$77.7
	$6.4

	Value of All Construction ($ millions)
	$110.6
	$112.6
	$6.6
	$12.6
	$45.2

	Ratio of Residential to All Construction
	0.836
	0.766
	0.900
	0.861
	0.555

	Low-Wage Construction Workers in Chapel Hill
	616.6
	587.7
	537.0
	633.1
	664.5

	Low-wage Residential Construction Workers in Chapel Hill
	515.3
	450.2
	483.2
	545.0
	369.0

	Source: 2007 Chapel Hill Data Book, Land Use and Development Trends, Table 5; Author’s calculations


The objective of this analysis is to determine how much demand for affordable housing is generated by new residential development.  Therefore, the eighth step is to determine how many full-time equivalent construction workers earning less than the threshold income are required to build each new residential unit.  That figure can be estimated by dividing the number of low-wage construction workers employed on residential projects, as calculated in Exhibit 14, by the number of units permitted during that time period, as shown in Exhibit 15.

	Exhibit 15. Low-Wage Construction Workers per Unit Permitted
	

	
	2001
	2002
	2003
	2004
	2005
	Total

	Low-Wage  Construction Workers in Chapel Hill
	515.3
	450.2
	483.2
	545.0
	369.0
	2,362.7

	Number of Units Permitted in Chapel Hill
	676
	461
	397
	373
	217
	2,124

	Number of Low-Wage Construction Workers per Unit
	0.76
	0.98
	1.22
	1.46
	1.70
	1.11

	Source: 2007 Chapel Hill Data Book, Land Use and Development Trends, Table 4; Author’s calculations


The calculation in Exhibit 15 shows that each new residential unit permitted in Chapel Hill generated an average of 1.11 full-time equivalent construction sector jobs in Chapel Hill paying less than the threshold income over the study period.  Those low-wage construction workers, however, only create demand for a fraction of a housing unit because of the unique relationship between construction workers and the housing units they are building.  Unlike any of the other workers covered by this analysis, construction workers are only involved with the unit for the limited time it takes to build.  All of the other workers, whether they are in the health care and social services sector or work for the Town of Chapel Hill, provide services to residents of the unit over the full life of the structure.  
The ninth and final step, therefore, in calculating the housing needs of the construction workers, is necessary to account for this difference and discount the amount of affordable housing needed by the percentage of a unit that the construction phase takes.  This calculation requires estimating both the average time that construction sector workers are engaged in the full range of activities necessary to build a house, from the initial design to the final landscaping and the average useful life of a residential structure.
Based on data from the Survey of Construction from the Bureau of the Census and the mix of housing types permitted in Chapel Hill, the average length of time to build a housing unit in Chapel Hill was about 10.3 months from the time the building permit was issued to the time the structure was complete.  That time does not include any design, site preparation, installation of landscape elements after construction, and other construction sector related work that may have occurred before the building permit or after the certificate of occupancy was issued.  As an estimate of the time during which construction sector workers are employed during the entire construction cycle, therefore, this analysis uses a period of 11 months.  Allowing for an 11 month period of construction sector related involvement, and using the  depreciable life of a residential structure as defined by the Internal Revenue Service (27.5 years), the amount of need generated for affordable housing for the low-wage construction sector workers per unit can be calculated, as shown in Exhibit 16. 
	Exhibit 16. Need Generated for Housing Low-Wage Construction Workers per New Residential Unit, adjusted for build time and life of structure

	Housing Units Required for Low-Wage Construction Workers
	1.11

	Multiplied by:  Average  Time to Build, in years
	0.92

	Divided By:  Depreciable Life of Unit, in years
	27.5

	Need for Affordable Units Generated by Construction Sector
	3.72%

	Source: Author’s calculations


These calculations indicate that the average need for affordable housing for low-wage construction sector workers generated by new residential construction is 3.72 percent of all new residential units. 
C.
The Need for Affordable Housing Generated in Other Fields of Employment
The second set of calculations is for the four other fields of employment that are most closely associated with goods and services needed by the residents of the new housing units.  This section explains the methodology involved in determining the need for affordable housing for employees in those four sectors
 generated between 2001 and 2005 by new residential construction Those sectors are:
· Building material and garden equipment and supplies dealers (NAICS Code 444);

· Food and beverage stores (NAICS Code 445);
· Ambulatory health care
 (NAICS Code 621); and 
· Real estate (NAICS Code 531).
The first series of calculations is to estimate how many more low-wage workers earning less than the threshold income there were in each sector in 2005 than there were in 2001.  That begins by determining how many workers were in each occupation within each of the four sectors in Orange County in 2001 and 2005.  As with workers in the construction sector, this is done using data from the National Employment Matrices  for 2002 and 2004to allocate workers in each sector to different occupations.
The second step is to calculate how many of the workers in each occupation within each of the four sectors are earning less than the threshold income.  This is done using the same decision rules for determining the percentage of workers in each occupation to include, shown in Exhibit 10, as used for construction workers.  Data on total employment and wage rates in 2001 and 2005 are from the North Carolina Employment Security Commission.  
The third step is to subtract the total for 2001 from the total for 2005 for each sector.  The results show the increase in the number of low-wage workers in Orange County in each of the four sectors, as shown in Exhibit 17.
	Exhibit 17. Change in Low-Wage Workers, 2001 - 2005

	
	Building & Garden Supplies
	Food & Beverage Stores
	Ambulatory Health Care
	Real Estate

	Workers, 2001
	386
	1,348
	1,418
	575

	Low-Wage Workers, 2001
	275
	974
	765
	374

	Workers, 2005
	462
	1,584
	1,562
	579

	Low-Wage Workers, 2005
	332
	1,152
	852
	438

	Change in Low-Wage Workers in Orange County, by sector, 2001-20051
	57
	178
	87
	64

	Sources: NC Employment Security Commission, Bureau of Labor Statistics, Author’s calculations


1. Differences may not total exactly due to rounding errors
The fourth step is to estimate how many of those low-wage workers in Orange County are employed in Chapel Hill.  As with the construction sector, the first step in this set of calculations is to determine the ratio of employment in the sector in Chapel Hill to employment in the sector in Orange County.  That is done with data from the 2002 Economic Census, as shown in Exhibit 18.
	Exhibit 18. Chapel Hill to Orange County Ratio, by sector

	
	Building & Garden Supplies
	Food & Beverage Stores
	Ambulatory Health Care

	Real Estate

	Workers in Chapel Hill
	247
	1,049
	783
	416

	Workers in Orange County
	518
	1,592
	1,090
	550

	Chapel Hill to Orange County Ratio
	0.48
	0.66
	0.72
	0.76

	Sources: Bureau of Labor Statistics, Author’s calculations


The fifth step is to multiply the change in the number of low-wage workers in each sector in Orange County by the appropriate ratio to calculate the change in the number of low-wage workers in Chapel Hill.  The results are shown in Exhibit 19.
	Exhibit 19. Change in Low-Wage Workers in Chapel Hill, by sector, 2001 - 2005

	
	Building & Garden Supplies
	Food & Beverage Stores
	Ambulatory Health Care

	Real Estate

	Change in Low-Wage Workers in Orange County, by sector, 2001-2005
	57
	178
	87
	64

	Chapel Hill to Orange County Ratio
	0.48
	0.66
	0.72
	0.76

	Change in Low-Wage Workers in Chapel Hill, by sector, 2001-2005
	27
	117
	63
	49

	Source: Author’s calculations


The demand for affordable units for those additional low-wage workers generated by the new residential construction can then be calculated by dividing the number of additional low-wage workers by the number of units permitted as was done for workers in the construction sector.  The difference between the calculations for workers in these four sectors and workers in the construction sector is that the workers in these sectors provide goods and services to the residents of the new residential units over the full life of the units.  Therefore, unlike the calculations for workers in the construction sector whose involvement is only for a limited time, the need is not discounted by the period of involvement or the expected useful life of the structure.  The results of these calculations are shown in Exhibit 20.

	Exhibit 20. Need Generated for Housing Low-Wage Workers per New Residential Unit

	
	Building & Garden Supplies
	Food & Beverage Stores
	Ambulatory Health Care
	Real Estate

	Change in Low-Wage Workers in Chapel Hill, by sector, 2001-2005
	27
	117
	63
	49

	Units Permitted, 2001-2005
	2,124
	2,124
	2,124
	2,124

	Need for Affordable Units Generated by New Residential Construction
	1.27%
	5.51%
	2.97%
	2.31%

	Source: Author’s calculations


The results indicate the need for affordable housing generated by new residential construction within each of the sectors in the analysis.  One easy way to interpret the results is that, for every 100 units of new residential construction permitted in Chapel Hill, there is generated a need for 5.5 affordable units to house the low-wage workers in the food and beverage store sector.  The total need generated in the four sectors combined is 12.06 percent.
D.
Town of Chapel Hill and Chapel Hill Transit Employment
Town of Chapel Hill and Chapel Hill Transit employees provide services available to all residents of the town, and so an increase in the number of residences brings with it an increase in the number of residents, which results in an increase in the demand for services.  In response, the town and transit system hire more employees.  The method for calculating the number of town and transit employees earning less than the threshold wage, however, differs from the method for workers in the other sectors considered earlier in this report because data on the number of employees and the compensation paid to each employee are available for recent years.  
The only difference in the methodology for calculating the number of town and transit employees earning less than the threshold income is that the figure for transit employees has to be adjusted to account for the fact that the transit system serves a larger area.  Therefore, the number of transit employees has to be discounted to adjust for that difference.  Exhibit 21 shows the town departments included in this analysis.
	Exhibit 21. Town of Chapel Hill Departments

	Mayor’s Office
	Town Manager
	Human Resources

	Public Works
	Fire
	Town Attorney

	Libraries
	Parks and Recreation
	Planning

	Engineering
	Inspections
	Police

	Information Technology
	Communications and Public Affairs
	Business Management (Finance)



1.
Town of Chapel Hill Employees, Excluding Chapel Hill Transit
To calculate the need for affordable housing generated by new residential development, the first task is to calculate the change in the number of town employees earning less than the threshold income between 2001 and 2005.  The first step in that process is to determine the number of full-time equivalent employees using data from town budgets prepared for those years.  For each year, the town budget lists the number of full time equivalent employees in all positions for each department.  The sum of those department data represents the total full-time equivalent employment for the town in 2001 and 2005. 

The second step is to determine the number of employees earning more than the threshold income for each of those years using data available from the Chapel Hill Human Resources Department on the salaries of town employees.  The Town provided data for FY2008-2009.  Those data were then adjusted based on observed and estimated cost of living adjustments to estimate wages from Fiscal Years 2001-02  and Fiscal Year 2005-06, the fiscal years that best match our study years of 2001 and 2005.  The data were analyzed to determine the number of employees earning more than the threshold income.
The third step is to subtract the number of employees earning more than the threshold income from the total number of employees, and the difference is the number of low-wage town employees for 2001 and 2005, as shown in Exhibit 22. 
	Exhibit 22. Town of Chapel Hill Employees Earning less than Threshold Income

	
	FY 2001-02
	FY2005-06

	Number of Full-Time Equivalent Town Employees
	451
	462

	Number of Town Employees Earning more than Threshold Income
	104
	133

	Number of Town Employees Earning less than Threshold Income
	347
	329

	Sources: Chapel Hill Budgets, FY 2001-02 and 2005-06; Chapel Hill Human Resources Data, FY 2008-09



The number of low-wage town employees decreased by 18 between FY 2001-02 and FY 2005-06.
  Because of the decrease, the demand for affordable housing generated by new residential development is actually reduced with respect to town employees.  As with the other low-wage workers, the demand is calculated by dividing the change in the number of low-wage workers by the number of units permitted, as shown in Exhibit 23.  
	Exhibit 23. Need Generated for Housing Low-Wage Town of Chapel Hill Employees per New Residential Unit 

	
	2001-2005

	Change in Number of Low-Wage Workers
	-18

	Number of Residential Units Permitted
	2,124

	Need for Affordable Units Generated
	-0.85%

	Source: Author’s calculation


The calculations for Town of Chapel Hill employment indicate that the need for affordable housing generated by new residential development is -0.85% of residential units as a result of changes in Town of Chapel Hill employment and Town employee wages between 2001 and 2005.  This number is negative as a result of two pay increases in 2004 and 2005 which raised the wages of some town employees to levels above the threshold income.

2.
Chapel Hill Transit
The methodology for calculating the change in the number of low-wage Chapel Hill Transit employees is the same as for town employees generally, as specified earlier in this report, with the exception of the need to discount the numbers to reflect the transit system’s larger service area.  That discount is the ratio of the population of Chapel Hill to the population of Chapel Hill and Carrboro combined. The calculations are shown in Exhibit 24 for Chapel Hill Transit employees.

	Exhibit 24. Low-Wage Chapel Hill Transit Employees and the Need for Affordable Housing

	
	FY 2001-02
	FY2005-06

	Number of FTE Transit Employees
	141
	164

	Number of Transit Employees Earning more than Threshold Income
	7
	8

	Number of Low-Wage Transit Employees
	134
	156

	Chapel Hill to Combined Service Area Ratio
	0.74
	0.74

	Chapel Hill Share of Low-Wage Transit Employees
	99
	115

	Sources: Chapel Hill Budgets, FY 2001-02 and 2005-06; Chapel Hill Human Resources Data, FY 2008-09


The final step is the same as for other town employees, dividing the change in the number of low-wage workers by the number of units permitted, as shown in Exhibit 25.

	Exhibit 25. Need Generated for Housing Low-Wage Chapel Hill Transit Employees per New Residential Unit 

	
	2001-2005

	Change in Number of Low-Wage Workers
	16

	Number of Residential Units Permitted
	2,124

	Need for Affordable Units Generated
	0.75%

	Source: Author’s calculation


The calculations for Town of Chapel Hill employment indicate that the need for affordable housing generated by new residential development is 0.75% of residential units as a result of changes in Chapel Hill Transit employment and wages between 2001 and 2005
E.
Public Education: Chapel Hill-Carrboro City Schools
The final category of workers included in this analysis is employees of the Chapel Hill-Carrboro public school system.  Changes in the number of workers in the public schools are driven by changes in the population in the school district, and so new residential construction drives up the number of workers required.
To calculate the need for affordable housing generated by new residential development, the first task is to calculate the change in the number of school system employees earning less than the threshold income between 2001 and 2005.  This analysis looks at two distinct groups of employees: 1) teachers; and 2) other school system employees, excluding principals
.

1.
Teachers

Individual earnings for employees in this group are based on the North Carolina State Salary Schedule, adjusted to reflect experience and whether the person has an advanced degree.  Teachers with 3 or more years experience also receive a supplement if they are nationally certified.  The data from the Education First/Schools Report Card provides three categories for experience which are: 1) less than 3 years; 2) 4 to 10 years; and 3) more than 10 years.  The Report Card also has data on the number of teachers who are certified and the percentage of teachers at the school who have an advanced degree.
The first step in calculating the change in the number of low-wage teachers is to classify the teachers at each school into a matrix of salary levels using data from the report cards for each school.  The data and steps for allocating the teachers at Carrboro Elementary School for the 2001-02 academic year are as follows:
· Number of Teachers:
42

· National Board Certified Teachers:
3

· Percent with Advanced Degrees:
43

Since the report card does not specify the experience level of teachers who have advanced degrees or who are certified, the first step is to allocate advanced degrees to the certified teachers based on the percentage of teachers who have advanced degrees.  Since 43 percent of all teachers have advanced degrees, for purposes of this analysis, 1.29
 certified teachers (0.43 x 3 = 1.29) are treated as having an advanced degree and being certified.  That leaves 1.71 teachers certified without an advanced degree (3.00 – 1.29 = 1.71).

The data also show that 18 teachers have advanced degrees (0.43 x 42 = 18).  That means 16.71 teachers have advanced degrees but are not certified (18 – 1.29 = 16.71).

Finally, those calculations can be used to determine the number of teachers who are not certified and who also do not have an advanced degree by subtracting the sum of all the other categories from the number of teachers at the school.  There are 22.29 teachers in this category [42 – (1.29 + 1.71 + 16.71) = 22.29].

The second step is to allocate those teachers to the appropriate salary level, based on their length of service.  According to the report card for the 2001-2002 academic year, the percentages for Carrboro Elementary School are as follows:

· Percent with 0 to 3 Years of Experience:
19

· Percent with 4 to 10 Years of Experience:
29

· Percent with more than 10 Years of Experience:
52

Those data make it possible to calculate the number of teachers in each of the ranges of experience in the report card.  Of the 42 teachers at Carrboro Elementary:
· 7.98 had between 0 and 3 years of experience (0.19 x 42 = 7.98);

· 12.18 have between 4 and 10 years of experience (0.29 x 42 = 12.18); and

· 21.84 have more than 10 years of experience (0.52 x 42 = 21.84).

Combining the two sets of calculations, then, apportions the teachers by experience, degree, and certification, into a matrix shown as Exhibit 26.

	Exhibit 26. Allocation of Carrboro Elementary School Teachers by Degree, Certification, and Longevity, 2001-02

	
	0 to 3 Years
	4 to 10 Years
	10+ Years
	Total

	Bachelor’s Degree Only
	4.24

(0.19 x 22.29)
	6.46

(0.29 * 22.9)
	11.59

(0.52 x 22.9)
	22.29

	Advanced Degree Only
	3.17

(0.19 x 16.71)
	4.85

(0.29 x 16.71)
	8.69

(0.52 x 16.71)
	16.71

	Certified Only
	0.32

(0.19 x 1.71)
	0.50

(0.29 x 1.71)
	0.89

(0.52 x 1.71)
	1.71

	Advanced Degree and Certified
	0.25

(0.19 x 1.29)
	0.37

(0.29 x 1.29)
	0.67

(0.52 x 1.29)
	1.29

	Total
	7.98
	12.18
	21.84
	

	Source: www.ncreportcards.org/src for Carrboro Elementary School for 2001-02, Author’s calculations


The third step was to adjust the state salary scale to reflect the Chapel Hill-Carrboro public school system supplements of 12 and 15 percent for each salary scale and length of service period.  For example, the base salary for a teacher, without an advanced degree and not certified, with 5 years of experience was $30,360 for the 2001-02 academic year.  The local supplement for a teacher with that level of experience would be 12 percent, making the salary for a teacher with those credentials at Carrboro Elementary $34,003.

The fourth step was to allocate the teachers in each cell of the matrix ratably over the period of experience indicated for each salary scale – Bachelor’s Degree only, Advanced Degree only, National Board Certified only, and Advance Degree and Certified.  For example, the 4.85 teachers with an advanced degree only and between 4 and 10 years of experience were distributed evenly over the 7 years in the interval, or 0.69 teachers in each year of the range (4.85 / 7 = 0.69).  For teachers with 10+ years of experience, the allocation was over 19 intervals because the scales stop increasing salary after 29 years of service.

That four-step process was repeated for each school in the system, to calculate the total number of teachers in each year of each salary range at each school, for academic years 2001-02 and 2005-06.  The numbers of teachers in salary ranges that were less than the threshold income were added to calculate the total number of low-wage teachers in the system.  The totals for each salary scale for Carrboro Elementary and for the system as a whole for the 2001-02 academic years are shown in Exhibit 27, and the same figures for the 2005-06 academic year are shown in Exhibit 28.

	Exhibit 27. Low-Wage Teachers, 2001-02 Academic Year

	
	Carrboro Elementary
	Chapel Hill-Carrboro System

	Bachelor’s Degree Only
	15.58
	305.63

	Advanced Degree Only
	8.42
	162.29

	Certified Only
	0.81
	29.77

	Advanced Degree and Certified
	0.40
	14.99

	School/System Total
	25.22
	512.68

	Source: www.ncreportcards.org/src for Carrboro Elementary School for 2001-02, Author’s calculations.


1. Numbers may not add exactly due to rounding.
	Exhibit 28. Low-Wage Teachers, 2005-06 Academic Year

	
	Carrboro Elementary
	Chapel Hill-Carrboro System

	Bachelor’s Degree Only
	13.64
	273.28

	Advanced Degree Only
	9.52
	183.55

	Certified Only
	2.36
	54.27

	Advanced Degree and Certified
	1.43
	30.00

	School/System Total
	26.94
	541.11

	Source: www.ncreportcards.org/src for Carrboro Elementary School for 2005-06, Author’s calculations


1. Numbers may not add exactly due to rounding.

2.
Other School System Employees
Data from the district regarding the number of full-time equivalent employees in different job classifications
 and the state salary schedules applicable to those classifications was used in calculating the need for affordable housing for Chapel Hill-Carrboro school system employees other than teachers.  The first step was to list the job classifications held by those employees, excluding teachers, principals, assistant principals, for the 2001-02 or 2005-06 academic years based on data are from the Comprehensive Annual Report.
The second step was to determine how to allocate workers to different salary levels for purposes of calculating the change in the number of low-wage employees in school system.  Salaries are based on the state salary schedules, with increasing supplements for length of service, to a maximum of 8 percent after 19 years.  Even with the supplement, a full-time worker in a job at salary grade 64 or lower would not earn more than the threshold income in either the 2001-02 or 2005-06 academic years.  For purposes of analysis, therefore, all workers in jobs classified as grade 64 or lower would be considered low-wage employees.  At the other end of the scale, pay grades 79 and higher in 2001-02, and 80 and higher in 2005-06, paid more than the threshold income even at the lowest end of the range.  Nobody in jobs classified above those grade levels would be considered low-wage employees.
To adjust the allocation of workers in jobs between those two thresholds, the minimum and maximum possible salary was calculated for each grade.  A worker in a grade would then be allocated to low-wage status in the same percentage as the percentage of the salary range below the income threshold.  For example, an employee in a grade 68 job, such as school nurse, would have earned between $27,987 and $52,586 in 2001, based on the full-time equivalent pay.  The income threshold for that year was $44,328, as shown in Exhibit 8.  Therefore, 66.48 percent of the possible compensation in the range is below the income threshold, and so that percentage of the 7.66 full-time equivalent nurses employed by the schools for that year would be considered low-wage workers.  This same technique was applied to positions that could have multiple pay grades, such as technology technician, using the lowest and highest possible salary ranges for the calculation.
The third step was to allocate the employees to the job classifications in the state salary schedule.  Some positions, such as teacher assistant or occupational therapist, could be directly linked to the job classification in the state salary schedule.  Other positions, such as custodians, all fell within job classifications grade 64 or lower, which means that all of those workers could be classified as low-wage without more detailed analysis.
For positions that could not be allocated by any of the preceding criteria, the position was assigned to the salary schedule for the job classifications that most nearly matched the position.  The position was then apportioned based on the range for all grades included on the schedule for those job classifications.  For example, the calculation of the status of the 13.5 full-time equivalent employees in the support group was based on the distribution of pay grades in the Office Support Personnel schedule.  Of the 13 possible pay grades in the schedule, 9 are below grade 64 and the other 4 are grades 68, 72, 74, and 76.  The average inclusion rate for all of those positions is 80.2 percent, as shown in Exhibit 29.  Therefore, the 13.5 employees in the support group are counted as 10.8 low-wage workers (0.802 x 13.5 = 10.8).
	Exhibit 29. Illustrative Inclusion Ratio Calculations, Office Support Personnel, 2001-02

	Classification
	Grade
	Percent below Threshold

	Distance Learning Instructional Assistant
	54
	100.00%

	Local Area Network Engineer
	74
	25.32%

	Office Support I
	55
	100.00%

	Office Support II
	57
	100.00%

	Office Support III
	59
	100.00%

	Office Support IV
	61
	100.00%

	Office Support V
	63
	100.00%

	Student Information Data Manager I
	61
	100.00%

	Student Information Data Manager II
	63
	100.00%

	Technology Technician I
	64
	100.00%

	Technology Technician I
	68
	66.48%

	Technology Technician I
	72
	37.84%

	Wide Area Network Engineer
	76
	13.39%

	Average Percent Included 
	
	80.23%

	Source: North Carolina State Salary Schedules 2001-02, Author’s calculations


The results of those calculations for all other school employees are shown in Exhibit 30.

	Exhibit 30. Other Low-Wage School Employees

	
	2001-02
	2005-06

	Low-Wage Employees
	724.16
	775.45

	Source: North Carolina State Salary Schedules, Comprehensive Annual Report, Author’s calculations



3.
Combined Public Schools Low-Wage Employees
Combining the data in Exhibits 26, 27, and 29 shows the estimate of the change in the number of low-wage school system employees from academic year 2001-02 to 2005-06.  As Exhibit 31 shows, the estimated number of low-wage employees in the school system increased by a total of 79.7 employees.
	Exhibit 31. Change in Low Wage School Employees, 2001-02 to 2005-06

	
	2001-02
	2005-06

	Teachers
	512.68
	541.11

	Other School Employees
	724.16
	775.45

	Total
	1,236.84
	1,316.56

	Source: Author’s calculations


Part of the increase, however, is attributable to students who live in Carrboro, not Chapel Hill.  The estimate, therefore, needs to be adjusted to reflect only the portion of the increase caused by students living in Chapel Hill.  School age children, 5 to 17 years old, in Chapel Hill make up 71.0 percent of the number of school-age children in Chapel Hill and Carrboro combined, based on data from the 2000 census.  Thus, the increase in the number of low-wage school employees attributable to Chapel Hill is 57 (1,317 – 1,237 = 80 x 0.71 = 57), as shown in Exhibit 32. 
	Exhibit 32. Need Generated for Housing Low-Wage Chapel Hill-Carrboro City Schools Employees per New Residential Unit 

	
	2001-2005

	Change in Number of Workers
	57

	Divide by: Total Residential Units Permitted, Chapel Hill
	2,124

	Need for Affordable Units Generated by Public Education
	2.68%

	Source: Author’s calculations


IV.
SUMMARY AND DISCUSSION

A.
Summary
The analysis in this report shows that new residential construction in Chapel Hill between 2001 and 2005 generated a need for new affordable housing.  Based on conservative estimates of the sectors most directly affected by housing growth, every 100 new residential units permitted generated a need for 18.4 new affordable units, as shown in Exhibit 33. 
	Exhibit 33. Total Percentage of Affordable Housing Need Generated

	Employment Sector, Industry, or Classification
	Percentage

	Construction 
	3.72

	Building & Garden Supplies
	1.27

	Food & Beverage Stores
	5.51

	Ambulatory Health Care
	2.97

	Real Estate
	2.31

	Town of Chapel Hill
	-0.85

	Chapel Hill Transit
	0.75

	Public Schools
	2.68

	Total
	18.36


The figure of 18.4 affordable units per 100 new units would be necessary to accommodate all of the low-wage workers in jobs generated by new residential growth in Chapel Hill.  Some workers, however, do not live where they work.  Some choose not to live where they work for a variety of reasons.  Others do not live where they work because they are unable to afford a place to live in the community.  The latter explanation is more likely to apply to low-wage workers than those earning more, especially in a community, such as Chapel Hill, with housing prices substantially higher than in surrounding communities.
Any discounting of the 18.4 percent need generated by new residential construction to adjust for the residential preferences of low-wage workers, therefore, would require estimating the percentage of those workers who would choose not to live in Chapel Hill even if they could find a place that they could afford.  Even if 20 percent of those low-wage workers would choose to live outside of Chapel Hill despite being able to find a place they could afford, new residential construction would still generate a need for 14.7 affordable units for every 100 new units.

B.
Discussion

The preceding estimate of the need for affordable housing generated by new residential development in Chapel Hill is a conservative estimate.  The measure of employment growth attributed to new development is narrowly drawn to include only sectors clearly related to that growth.  The calculations are based on a conservative estimate of the income threshold that should be applied to the calculations and to the percentage of workers in each occupation to include as low-wage workers.
For example, the income threshold for including workers is set at 80 percent of area median income for a family of 2.19 persons.  That threshold was chosen because it is the income limit for federal housing subsidy programs such as Housing Choice Vouchers or Section 8.  Local programs are not bound by that limit, however, and can be targeted to households with incomes above the federal limit.  If the threshold is set to median income, as opposed to 80 percent of median, the need for affordable housing generated by new residential construction would increase substantially.  For example, using the same method to calculate need, only substituting median income as the initial threshold in Exhibit 7, the combined need generated in the four sectors that constitute the “other fields of employment” – building and garden supplies, food and beverage stores, ambulatory health care, and real estate – changes as follows:

· The number of low-wage workers in Orange County in those four sectors increases from a total of 2,388, as shown in Exhibit 17, to 2,683 for 2001, and from a total of 2,774 to 3,200 for 2005.

· The change in the number of low-wage workers in those four sectors in Orange County increases from 386 to 517.
· Multiplying the change in the number of low-wage workers in each of the sectors by the applicable Chapel Hill to Orange County ratio, as shown in Exhibit 19, the number of low-wage workers in Chapel Hill increases from 256 to 349.

· Dividing the increase in the number of low-wage workers in each sector by the number of units permitted, as in Exhibit 20, increases the need for affordable housing generated for the four sectors from a total of 12.06 percent to a new total of 16.44 percent, and the total need generated from 18.36 percent to 22.74 percent.
Another example of the impact of using conservative assumptions may be found by determining the impact of changing the decision rules for determining the number of worker to be included in the calculation.  Those rules automatically exclude one-quarter of workers in each occupation, as shown in Exhibit 10.  That means that at least one-quarter of all employees in the food and beverage store sector, for example, are not considered low-wage employees.  The impact of that assumption is as follows:

· The data show that over 85 percent of employees in the food and beverage store sector were in four occupations: 1) food preparation and service; 2) sales; 3) office and administration; and 4) transportation.  Those are all traditionally low-wage fields of employment, as evidenced by the fact that the average experienced wage for each was less than 75 percent of the threshold wage.  Excluding one-quarter of the workers in those occupations, therefore, almost certainly understates the number of low-wage workers significantly.

· If the exclusion rate were reduced to one-fifth for that one sector, which is still conservative given the low experienced level mean wage, the number of low-wage workers in Orange County would have increased from 974 to 1,038 in 2001, and from 1,152 to 1,228 in 2005 (see the original data in Exhibit 17).  The change in the number of low-wage workers in Orange County would then have increased from 178 to 190.

· Multiplying that recalculated change by the Chapel Hill/Orange County ratio of 0.66, as shown in Exhibit 19, would increase the change in the number of low-wage workers in Chapel Hill from 117 to 125 (see the original calculation in Exhibit 19).

· Dividing the new increase of 125 by the number of units permitted, as shown in Exhibit 21, would yield a generated demand of 5.89 percent, not the 5.51 percent used in the original calculations.  Applying that change to all four sectors would increase the overall need for affordable housing for low-wage workers in those sectors from 12.06 percent to 12.82 percent, and the overall need from 18.36 percent to 19.12 percent.
With less conservative assumptions, the results could have shown a significantly higher need for affordable housing attributable to new residential development in Chapel Hill.  Therefore, the estimate may be viewed as a lower limit of the actual need for affordable housing generated by new residential development in Chapel Hill.
�   Single-family units may be detached homes, townhouses, or condominiums.


�   The median sales price is 50th percentile of sales prices, the price at which half of all units sold for more and half sold for less.


� Median household income is the 50th percentile of income for all households, the income at which half of all households have a higher income and half have a lower income.


� For example, median Household Income in Chapel Hill in 2000 was $40,852; in Orange County it was $42,372, and in the Raleigh-Durham-Chapel Hill Metropolitan Statistical Area it was $48,845.


� The Census Bureau defines a household as “. . . all the people who occupy a housing unit as their usual place of residence.”  A family household is defined as “. . . a householder and one or more people living in the same household. . . .”  Therefore, a family, by definition, can not be a single-person household.


�  A sector is the broader definition of economic activity, such as the construction or Health Care and Social Assistance sectors.  Industries are subsets of sectors.  For example, Real Estate is an industry within the Real Estate and Rental and Leasing sector.


� Based on data for Chapel Hill from the 2000 Decennial Census, the average household size was 2.22 persons.


� Figures based on HUD Income Limits reported at Metropolitan Statistical Area level


� This is a conservative figure.  The census considers a full-time equivalent as 2,080 hours.  Using that figure, the average number of workers per household would be 0.93.


� US Bureau of Labor Statistics, Employment Projections (� HYPERLINK "http://www.bls.gov/emp/home.htm" �http://www.bls.gov/emp/home.htm�).  The matrices break down employment by sector and industry into different occupations as a percentage of total employment.  For example, they show the percentage of workers in the construction sector who are architects or carpenters.


�  For purposes of this analysis, the number of workers is based on full-time equivalents.  For example, the 12 workers could actually be 10 full-time and 4 half-time positions.


� Normally, employment data based on NAICS Codes refers to the two-digit level as a “sector,” the three-digit level as a “subsector,” and the four-digit level as an “industry.”  This report will use the term “sector” to refer to the four subsectors in this portion of the analysis for simplicity.


� Ambulatory health care does not include hospitals, which means that the growth in employment at UNC hospitals is not included in the analysis.


� The data at the data were not available at the three-digit level for both jurisdictions, and so data from more detailed levels that was available was aggregated for purposes of determining the ratio.


� The data were not available at the three-digit level for both jurisdictions, and so data from more detailed levels that was available was aggregated for purposes of determining the ratio.


� Documents Page, Town of Chapel Hill Website, http://www.townofchapelhill.org/documentcenterii.asp, Accessed: October 17, 2008; Salary Data per Employee and Historical Cost of Living Increase Data, Town of Chapel Hill Human Resources, provided by Kelly Stokes, Human Resources Specialist on November 4, 2008 


� Although some Town of Chapel Hill employees still earn wages below the threshold, pay increases in 2004 and 2005 for town workers resulted in a net decrease in the total number of full-time equivalent employees earning below the threshold.  


� Data on the education and level of experience for principals and assistant principals are available for the 2001-02 academic year.  However, their number is small, and the change in the number who would be considered low-wage would not change the totals significantly.


� The calculations are shown with 2 significant figures to avoid the confusion that rounding to integers might cause.


� Full Time Equivalent Employees, Last Ten Years 1998 – 2007. 2007 Comprehensive Annual Financial Report for the Chapel Hill – Carrboro City Board of Education. Pp 60-61.
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