
Technical Memorandum 
MARC’s Modification of Up for Growth’s Housing Underproduction Methodology 

About this document 

This memorandum documents MARC’s adaptation of the Up for Growth housing production framework for 
the MARC 9-county region. It describes the data sources, formulas, geography handling and 
methodological decisions that produce published underproduction estimates. 

Revision notes 

This section documents changes from MARC's prior underproduction methodology. These revisions 
affect both the structure of the calculation and the magnitude of published estimates. 

Element Previous Approach Current Approach 

Missing households 
formula 

Conditional: if current headship < 2000 
baseline, compute deficit; otherwise set 
cohort to 0 

Unconditional: (2000 DEC rate × ACS 
pop) − ACS households applied to all 
cohorts; positive = shortage, negative = 
surplus 

Age range for headline 
estimate 

15–54 (primary cohorts only) 
15–85+ (all adult cohorts); older adults 
need housing and occupy units that 
affect overall supply 

PUMA codes, KS 2000 
vintage 

500, 601, 602, 603, 604 
400, 500, 601, 602, 603, 604 (added 
code 400 based on 40%+ population 
overlap with a MARC county) 

Primary data workflow 
ACS 1-year published tables combined 
with PUMS microdata. 

ACS 1-year published tables combined 
with PUMS microdata. (1- and 5-year 
PUMS-only workflows as sensitivity 
analysis) 

The previous approach set any cohort above the 2000 baseline to zero, so surpluses could not offset 
shortages elsewhere. The revised approach calculates missing households for every cohort and sums 
them algebraically, with positive values indicating shortages and negative values indicating surpluses. All 
adult cohorts (15 through 85+) are included in the estimates. This produces a more realistic net estimate 
of overall housing conditions. 

Data sources, years and geographies 

This analysis uses publicly available data from the U.S. Census Bureau, updated annually to ensure 
consistency across all estimation years and future reports. The primary data source is the American 
Community Survey (ACS) 1-year estimates, supplemented by ACS Public Use Microdata Sample 
(PUMS) files and Decennial Census data establishing baseline headship rates for 2000. 

The geographic focus is the MARC nine-county region, represented by the Kansas City, MO-KS 
Metropolitan Statistical Area (MSA), CBSA 28140. PUMA boundaries do not match MSA boundaries and 
are revised every 10 years, so MARC identifies PUMAs where at least 40 percent of the PUMA 
population falls of the population falls within one of the nine counties that make up CBSA 28140. State 
FIPS codes are used alongside PUMA codes to exclude records from non-KC areas in other states. The 
specific PUMAs used for each data vintage are documented in the geography section below. 



ACS 1-year estimates (tables B01001, B25001, B25003, B25004, B25007, B25047, B25049, B25051, 
B25053) provide MSA-level totals for headship rates and housing supply. PUMS microdata is used to 
calculate the ratio of vacant units lacking both kitchen and plumbing facilities, which is not available from 
published ACS tables. 

Calculating underproduction 

The underproduction estimates answer the question: if people formed households today at the same rate 
as in 2000, how many homes would we need and how many usable homes do we actually have? The 
core formula used to calculate this is: 

Underproduction = IdealHH − (Total Housing Units − Adjustments) 

Step 1: Determining the target number of households (IdealHH) 

Headship rates are calculated for each age cohort by dividing the number of householders (heads of 
household) by the total population within that cohort. The 2000 Decennial Census establishes the fixed 
baseline headship rate for each cohort. 

The eight age cohorts used in the main underproduction estimate represent age cohorts 15–24, 25–34, 
35–44 and 45–54, 55–64, 65–74, 75–84, and 85+. 

For each cohort in each ACS year, missing households are calculated as: 

Missing HH = (2000 DEC headship rate × ACS population) − ACS households 

This calculation is applied to all cohorts without a floor. The result can be positive or negative: 

• Positive value: the cohort is forming fewer households than the baseline predicts. This 
indicates a shortage. 

• Negative value: the cohort is forming more households than the baseline predicts. This indicates a 
surplus for that cohort. 

Example (age 25–34, year 2015): 

Age Group 2015 2000 Baseline 

Headship rate 0.47 0.502 

Heads of household 138,562 130,110 

Population 290,413 259,073 

Expected households: 290,413 × 0.502 = 145,787 

Missing households: 145,787 − 138,562 = 7,225 (positive = shortage) 

Step 2: Calculate ideal households (IdealHH) 

Missing households across all cohorts are summed to get the annual total. This total is then added to the 
number of actual households and then applies a fixed 6.3% vacancy rate (the KC MSA’s 2000 Decennial 
Census vacancy rate) for each year of the analysis to produce the number of ideal households: 

IdealHH = (Total actual households + Total missing households) × 2000 Decennial vacancy rate 

Step 3: Assessing the usable housing stock 



Not all housing units in the total count are suitable for occupancy. The following units are excluded to 
adjust the available supply: 

• Seasonal, recreational or occasional use units (identified via ACS table B25004, vacancy status) 

• Vacant units lacking both plumbing and kitchen facilities (estimated via PUMS, see below) 

Vacant units lacking plumbing or kitchen facilities are not directly cross-tabulated in published ACS 
tables, so PUMS microdata is used to estimate the overlap for vacant units with no plumbing, vacant units 
with no kitchen, or vacant units with neither plumbing nor kitchen to create a ratio: 

PumsRatio = VacantNoPlumbAndKit ÷ (VacantNoPlumb + VacantNoKit) 

This ratio is then applied to ACS counts: 

VacantNoPlumbOrKit = PumsRatio × (ACS VacantNoPlumb + ACS VacantNoKit) 

This allows us to get the total adjustments: 
Adjustments = VacantOccasionalUse + VacantNoPlumbOrKit 

Step 4: Calculate underproduction 

The final underproduction estimate is: 

Underproduction = IdealHH − (Total Housing Units − Adjustments) 

A positive value means fewer usable units exist than needed to support expected household 
formation at 2000 baseline rates. A negative value means supply exceeds the ideal target for 
that year. This does not mean all housing needs are met, as this metric does not account for 
affordability, unit type, or geographic distribution. 

Geography and PUMA vintage handling 

PUMS data is filtered to the KC MSA using PUMA codes that were selected based on geographic 
majority overlap with CBSA 28140. Because PUMA boundaries are redefined following each Decennial 
Census, different PUMA codes apply to different time periods. Additionally, records must be filtered by 
state FIPS code in conjunction with PUMA code. The same PUMA code can be used across states, and 
filtering by PUMA alone can inadvertently include records from non-KC areas in other states that share 
the same codes. 

The PUMA codes used for each vintage are: 

Vintage KS PUMAs MO PUMAs 

2000 400, 500, 601, 602, 603, 604 800, 901, 902, 1001, 1002, 1003, 1004 

2010 400, 500, 601, 602, 603, 604 
901, 902, 903, 1001, 1002, 1003, 1004, 
1005, 1100 

2020 400, 801, 802, 803, 804, 900 
901, 902, 1000, 1101, 1102, 1103, 1104, 
1105, 1200 

New puma codes were added when at least 40% of a PUMA’s population falls within a MARC county. 

1-year PUMS files 



For 1-year PUMS files, each annual file uses a single consistent PUMA vintage. The vintage assignment 
by year is: 

• 2008–2011: 2000 PUMA boundaries 

• 2012–2021 (2020 not released due to COVID): 2010 PUMA boundaries 

• 2022 onward: 2020 PUMA boundaries 

5-year PUMS files 

The 5-year PUMS files present a more complex case because each file pools five consecutive annual 
surveys. When those years span a PUMA boundary revision, a single file contains records coded under 
two different PUMA vintages. The MULTYEAR variable is used to determine which PUMA list to apply. 

Two files require special handling: 

• 2012 five-year file (covering 2008–2012): Records with MULTYEAR 2008–2011 use 2000 
PUMA boundaries. Records with MULTYEAR 2012 use 2010 PUMA boundaries. 

• 2022 five-year file (covering 2018–2022): Records with MULTYEAR 2018, 2019, and 2021 use 
2010 PUMA boundaries. Records with MULTYEAR 2022 use 2020 PUMA boundaries. 

The full PUMA vintage assignment for 5-year files: 

5-Year File (YEAR) MULTYEAR (survey year) PUMA Boundary Applied 

2010 2006–2010 2000 PUMA 

2011 2007–2011 2000 PUMA 

2012 2008–2011 2000 PUMA 

2012 2012 only 2010 PUMA 

2013–2021 All survey years 2010 PUMA 

2022 2018–2021 2010 PUMA 

2022 2022 only 2020 PUMA 

2023+ All survey years 2020 PUMA 

MULTYEAR must be included when reading both person and household PUMS files. The geographic 
filter splits records by MULTYEAR before applying the corresponding PUMA list and state FIPS filter. 

Interpretation notes 

• PUMS microdata is used to estimate ratios and distributions, not to define population totals. 
Population and housing unit totals are drawn from ACS published estimates. 

• The 2000 Decennial headship rate is held fixed as a structural benchmark. Using 2010 or 2020 
headship rates as the baseline would produce different estimates. 
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