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Technical Appendix

The following appendix gives more detail about three of the analyses completed in support of Housing in the Nation’s Capital 2006: 1) the calculation of 2005 public school capture rates; 2) an analysis of public school students in recently sold single-family homes; and 3) the estimation of additional public school students from new housing developments.  

Calculation of 2005 Public School Capture Rates

A child born in 1999 becomes eligible for first-grade enrollment in 2005.  Therefore, public school “capture rates” were computed at the neighborhood cluster level as the ratio of 2005 first-grade public school enrollment to 1999 births. First graders in 2005 were assigned to a cluster using the student’s home address.  

Citywide results:

· There were 7,501 births in Washington, D.C. in 1999, and a first-grade enrollment of 5,273 students in 2005, implying a 70 percent citywide capture rate.  To put this number into perspective, this compares with a 60 percent capture rate for Arlington County and a 123 percent capture rate for Fauquier County.

· The 30 percent difference includes some students attending private school (13.4 percent of first through fourth graders according to Census 2000) and a net loss of children from families moving out of the city.

· The 70 percent overall capture rate breaks down into a 2005 DCPS enrollment of 57 percent of total 1999 births and a public charter enrollment of 13 percent of total 1999 births.

At the cluster level, the 2005 capture rates of public schools are negatively correlated with housing prices.  Schools in clusters with higher home prices enrolled a smaller proportion of 1999 births than did schools in lower price areas
.  There is also an inverse relationship between recent home price escalation and capture rates.  In other words, areas witnessing the greatest recent home price increases have relatively smaller capture rates.

· Using our Housing Market Typology groups, capture rates in lower price areas averaged 79 percent, with the lowest rates appearing in areas with the most rapidly escalating prices.

· The rate in the Deanwood Group (moderate price growth) was 97 percent.

· This compares with the Mt. Pleasant Group (very rapid growth) rate of 58 percent.

· Medium price areas averaged a 75 percent capture rate.

· The Takoma Park Group (moderate/rapid price growth) showed a rate of 81 percent.

· This compares with the Capitol Hill Group (very rapid growth) rate of 45 percent.

· The Cleveland Park group (higher price areas) had a 41 percent capture rate.

· The Downtown group (predominantly multifamily) had a 38 percent capture rate.

The relationship between home prices and the relative capture of public students by DCPS or public charter schools is less clear.  DCPS/charter school capture rates vary widely across clusters.  However, in the Cleveland Park group, all but one student of the 316 first-grade public school students enrolled in DCPS.

Analysis of Public School Students in Recently Sold Single-Family Homes

Geocoding Addresses

We first geocoded the home addresses of DCPS and public charter students as of October 2005 with a methodology developed through NeighborhoodInfo DC that assigns a parcel identifier to each address.  This method matched 81 percent of the addresses to a parcel identifier.

Matching Sales to Students

We then matched student residences to sales of single-family homes from 2003 to 2005 by parcel identifier, keeping only the most recent sale if a home was sold more than once during the period.
  Unfortunately, we do not have a way of ascertaining these households’ previous residence (whether they were already residents of the District or have moved in from outside the city).

· We found 2,176 sales that had at least one student in the DCPS or charter system as of October 2005, or 14.8 percent of the 14,686 most recent single-family sales.  This compares to 17.9 percent of single-family units overall in the District with children in the public school system.  

· There were 4,161 public school students in these recently purchased single-family homes.  On average there were 1.91 students per sale with a student, 6 percent more than the 1.81 students per single-family home with a student in the District.  

· This results in a recent home sale generation rate of 28 students per 100 single-family homes, 12 percent lower than the comparable figure for the District overall of 32 students per 100 single-family homes.  Note that these ratios are unadjusted for non-geocoded student addresses (see “Estimation of additional public school students from new housing developments,” below).

· Generation rates of recently sold single-family homes diverged from generation rates of all single-family homes in different ways across the city.  Generally, high price areas and areas with rapid recent price escalation exhibit the greatest declines in generation rates between all homes and recently sold homes. 

· In the Mt. Pleasant group, generation rates for recent sales are 64 percent of rates for all homes. In the Capitol Hill group, rates for recent homes are 37 percent of rates for all homes.  

· Of clusters with more than 20 sales, recent single-family home sales are generating more public school students than are all single-family homes in the Deanwood group and in the following clusters: Ivy City, Sheridan, and Colonial Village.

Estimation of Additional Public School Students from New Housing Developments

Classifying Future Housing Development

Using the Development Activity database from the District of Columbia Office of Planning,
 we assigned a neighborhood cluster to each anticipated future housing development using a method developed by NeighborhoodInfo DC.  The database contains new projects in four different stages.

· Under Construction:  Project has received building permit. Delivery expected in two years.  

· Planned:  Project has received public planning approvals or received financial commitment from the District. Delivery expected within 2–5 years.

· Conceptual: Includes projects applying for public planning approvals or financing and projects where limited information is known. Delivery expected within 2–10 years.  

· New Neighborhood:  Large public planning areas of largely vacant land that can add significant development capacity. Typically requires large infrastructure investments. Delivery expected over 20 years. 

Net New Housing Units by Development Stage, Structure Type and Tenure
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Housing units were grouped into two time periods: those with expected delivery before 2010 (“Under construction”, “Planned”, and “Conceptual”) and those expected between 2010 and 2017 (“New Neighborhoods”).  

The composition of expected units with information on structure type and tenure was notably different from the composition of the city’s current housing stock.  Currently, the District’s housing stock consists of roughly 33.0 percent single-family homes, 51.3 percent multifamily rental units, and 15.7 percent multifamily owner units.  The composition of known future units before imputation for unknown tenure and structure is 6.6 percent single-family homes, 32.3 percent multifamily rental units, and 61.1 percent multifamily owner units.  

Units with incomplete information on structure type and tenure were assumed to match the composition of planned units that did include such information, summarized in the table below.
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Source: DCOP Development Activity Database as of December 2005

Summary of Assumptions of Future Housing Units Structure Type and Tenure

· Projects designated as “Multifamily” but that did not have tenure assigned were assumed to be composed of 34.6 percent rental units and 65.4 percent owner units, matching the overall composition of future multifamily units within the file that did have tenure specified.  

· Projects designated as “Mixed Use” were assumed to be 100 percent multifamily units (except one 28 unit project that was specifically designated as single-family row houses).  

· The composition of “Residential” projects was assumed to match the single-family/multifamily structure type breakdown that existed across projects within the file with information on structure type (6.6 percent single-family homes, 61.1 percent condo units and 32.3 percent multifamily rental units).  

· All New Neighborhood projects were assumed to be composed of 90 percent multifamily and 10 percent single-family homes.

Developing Multipliers
We assigned students a housing structure type by matching their home address to the Real Property Assessment file by parcel identifier.  We then summed the number of students living in four categories of housing structure and tenure, citywide:

1. Single-family (owner and rental)

2. Multifamily owner (condominium/cooperative units)

3. Multifamily rental

4. All multifamily (owner and rental)

For each category, we then divided the number of students by the number of total units to produce our “multipliers” for different types of housing structures. The number of multifamily rental units citywide (106,674) was estimated as the total number of housing units citywide (280,665) less the number of single-family homes and multifamily owner units
. The 14,472 students (18.9 percent of the total number of students) without a parcel identifier were distributed among the structure types based on the proportions of matched students in each structure type
.

· For every 100 single-family homes in the District of Columbia, there are 40 public school students.  In comparison, a national study found 63 children for every 100 single-family units nationwide.

· There are 20 public school students for every 100 multifamily units, without taking tenure into account.  This is comparable to the national figure. 

· There are 24 public school students for every 100 multifamily rental units. 

· There are 7 public school students for every 100 multifamily owner units.

The proportion of children attending DCPS or a public charter school does not vary much across structure types (20.2 percent attending charter in multifamily rental, 22.5 percent in single-family, and 22.1 percent in condominiums).

“Baseline Scenario” — Continuation of Historic Student Generation Rates

For this projection scenario, we applied the citywide multipliers for single-family homes, multifamily rental units, and multifamily owner units to anticipated new housing units.  New units and students were then summed at the cluster level.
· This scenario projects that new housing development will generate a total of 4,200 new public school students District-wide through 2010, or 5.5 percent of current public school enrollment.
· The scenario projects a total of 5,491 new students through 2017, or 7.2 percent of current public school enrollment.
· The biggest increases in public school enrollment would occur in clusters experiencing the most new development: Near Southeast, Downtown, Mayfair, Congress Heights, Mt. Pleasant, Edgewood, and the SW Employment Area.

· The Deanwood cluster would lose students from a net loss of units.

“Pessimistic Scenario” — Recent Buyer Generation Rates
Overall in the District, recent homebuyers are generating 12 percent fewer public school students than all single-family homes (see “Matching Sales to Students” section, above).  These generation rates vary by neighborhood, with areas that have experienced major recent price increases showing large drops in generation rates between all homes and recently sold homes, and areas with the lowest home prices showing relatively greater generation rates for recently sold homes.  

To calculate how the generally lower public student generation rates seen among recent sales might affect public school student generation from new housing, we calculated a recent sale adjustment factor at the cluster level.  The adjustment factor was computed as the ratio of the recent single-family home sales generation rate in the cluster to the generation rate of all single-family homes in the cluster
.  

The adjustment factor ranged from a high of 1.5 in Congress Heights, which has seen large increases in public school generation from recent home sales to a low of 0.1 in Dupont Circle.

Because we were unable to repeat this type of analysis for multifamily units, we applied the single-family home adjustment factor to all projected new units in the cluster and summarized the cluster-level counts of new students for the entire city.  Note that this assumes that the trends seen in the single-family home market are indicative of public student generation rates across housing units of all type and tenure.  

Under these assumptions, new housing units would generate substantially fewer new public school students:

· 3,270 through 2010 (4.3 percent of current enrollment)

· 3,957 through 2017 (5.2 percent of current enrollment)

“School Adjustment Scenario” — Improved Student Generation Rates
Among the clusters in which recent single-family sales are generating more public school students, these rates are on average 25.5 percent higher than rates for all single-family homes.  If generation rates in every cluster increased by 25.5 percent from the citywide rate for all homes, then new housing would generate:

· 5,270 new students through 2010 (6.9 percent of current enrollment)

· 6,891 new students through 2017 (9.0 percent of current enrollment)

“Housing Adjustment Scenario” — Diversion of Planned Condominiums to Multifamily Rental Units

Alternatively, if 25 percent of planned condominium/cooperative units (5,750 units) are instead built as multifamily rental units, which generate more public school students on average, and all units generate students at citywide levels for all homes, we would expect to see:

· 4,971 new public school students through 2010 (6.5 percent of current enrollment)

· 6,468 new public school students through 2017 (8.5 percent of current enrollment)

� Arlington Public Schools Web site.  (Accessed September 4, 2006.)  � HYPERLINK "http://www.arlington.k12.va.us/DIS/plan_eval/demog/enroll_proj/" ��http://www.arlington.k12.va.us/DIS/plan_eval/demog/enroll_proj/� and Fauquier County School Board Adopted Budget.  Accessed September 18, 2006.  http://schoolcenter.fcps1.org/education/sctemp/af99956a4fcf09264997f4f35d268713/FY07FinalConsolidatedBudget.pdf.  Note that a capture rate greater than 100 percent indicates there was a net gain of school-aged children from in-migration during the period between the count of births and the count of enrollment. 


� Dropping clusters with 35 or fewer births in 1999 (West End (5) and Eastland Gardens (29)) the Pearson correlation coefficient for 2005 median home price and 2005 public school student capture rate is -0.65 .


� An additional 11 percent were geocoded in-house but did not have an exact address match with the database, and thus had no parcel match.  Instead, they were assigned to a street segment based on the address range.  The remaining 6,331 students were sent to a commercial geocoding company.   In the end, 99.5 percent of the student addresses were successfully geocoded, although only 81 percent had a parcel match.  The analysis excludes 770 students with an address outside of the District of Columbia.  


� We are not able to match students to recent condominium or cooperative sales at this time.  48.6 percent of current public school students live in single-family homes.  





� The Development Activity database contains projects with 8 units or more only.  Data used was current up to December 2005.  


� New housing unit totals are net of any housing units lost from demolition, which were subtracted from the gross total new housing units.


� According to an internal Office of Planning analysis of recently built units, the lower bound or conservative estimate for the total number of units in Washington, D.C. in 2005 is 280,665.  See Turner, M.A., Housing Production Needs for the District of Columbia, Housing in the Nation’s Capital Brief  (February 2006) Fannie Mae Foundation.


� An additional 1,097 students (1.4 percent of the total) were matched to commercial properties, group homes, or vacant lots or buildings and were excluded from the calculation of housing-type multipliers.


�  Haughey, Richard M. Higher-Density Development: Myth and Fact. Washington, D.C.:


ULI–the Urban Land Institute, 2005.


� Because there were only 8 unique single-family home sales between 2003 and 2005 in the Downtown cluster, the average adjustment factor for the entire Downtown Group was used as the adjustment factor for the Downtown cluster.  
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