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The distance-based approach to measuring child care supply and adjusting for nearby 
demand was introduced in a 2019 article published in the journal Early Childhood 
Research Quarterly.1 Economists Davis, Lee, and Sojourner developed the methodol-
ogy by adapting techniques from the field of geography in order to study the distri-
bution of access to child care in Minnesota and adapted them for this project.2 The 
advantage of this approach is that it alleviates key limitations of the area-based measure 
that has commonly been used in child care research literature. Area-based measures are 
limited due to the fact that the unit of analysis is based on administrative or political 
boundaries that are arbitrarily defined from the perspective of families needing child 
care for their children. Popular area-based measures of access to child care supply 
typically measure access using the ratio of the total capacity of licensed providers in an 
area divided by the estimated number of children in that area. Geographers have long 
noted concerns about the potential for information loss and statistical bias when using 
area-based measures.3 

This new approach in the original journal article uses an enhanced two-stage floating 
catchment area method (E2SFCA). In the accompanying issue brief, this method is 
simply referred to as the distance-based approach to measuring child care supply. The 
distance-based approach differs from an area-based analysis in that it is centered on 
family locations and assumes families are interested in nearby providers whether or 
not they are located in the same census tract or other administrative area unit. The 
E2SFCA method measures the supply of slots within a family-specific catchment area 
and adjusts each nearby provider’s capacity based on the number of young children 
near that provider who could potentially use the provider’s slots. The two stages are, 
first, the catchment area around the provider’s location and, second, the catchment 
area around the location of each family with young children. 

In stage one of the two-stage calculation, a weighted capacity-to-population ratio is 
generated for every child care provider in the data set. For each provider, the model 
first identifies all family locations within the 20-minute drive-time catchment area 
around the provider’s location. Drive times are computed taking speed limits and road 
networks into account so they tend to include more miles of distance in more-rural 
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areas. The sum of children in these nearby families serves as a proxy for the amount of 
potential demand for the provider’s capacity. However, since children closer to a pro-
vider are more likely to use that provider, children that are farther away are discounted 
using a Gaussian distance decay function.4 The capacity (number of slots) of each 
provider is divided by the sum of the distance-discounted total number of children 
to obtain a capacity-to-nearby child population ratio for every provider. Ultimately, 
two providers with the same capacity will have different capacity-to-population ratios 
if one has more young children close by. A provider’s slots will be less accessible to a 
given family if more children from other families live close to the provider and thus 
may compete for a spot.

Stage two of the methodology determines the quantity of local child care supply for 
each family location, based on the total capacity of nearby providers adjusted for their 
nearby young-child population. This is accomplished by identifying all providers 
within the 20-minute catchment area around the family’s location and computing each 
one’s slots-to-population ratio, discounting for travel time using the same distance-
decay function as was used for the provider’s capacity-to-population ratio. Summing 
these across the providers near each family yields the family’s measure of access to 
nearby child care supply. This measure of supply, which measures supply nearby a 
family location adjusted for nearby population, increases if the family has more slots 
nearer by and decreases if more young children are nearer by those slots. This distance-
based measure is similar to the area-based measure. However, it is centered on family 
locations and incorporates driving time as a measure of accessibility.

To construct the distance-based measure of families’ access to child care, we need 
information on the residential locations of families with young children. We approxi-
mate family locations based on census block-group level child density information 
from the 2013–2017 five-year estimates from the American Community Survey 
(ACS). In operationalizing the E2SFCA method to compute nation-wide access 
measures, we first divided the nation into a grid of hexagons and used the hexagon 
centroids as a proxy for the family’s location in the computation process. For ease of 
computation, we used one-quarter mile side hexagon centroids for metro areas, and 
1-mile side hexagon centroids for nonmetro areas. By transforming the block-group 
level child density information from the ACS data into hexagons, we approximate the 
spatial distribution of families with young children across the nation. 

Travel time between each hexagon centroid and each child care provider in the dataset 
is estimated using osrmtime, a Stata command that calculates driving time between 
two geocoded points.5 For each hexagon centroid, providers within 20-minutes driv-
ing time are identified. Drive times are computed taking speed limits and road net-
works into account so they tend to include more miles of distance in more-rural areas.
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Finally, for visualization, we generate a 10 percent population sample of synthetic 
family points to approximate the spatial distribution of families’ residential loca-
tions. The likelihood of a synthetic family location being in a particular block group is 
proportional to the likelihood that a real family with children under age 6 lives in that 
block group. The exact location of any synthetic family within a block group is ran-
dom assuming a uniform distribution of families within the block group boundaries. 
Impossible residential locations are restricted for synthetic families to exclude lakes, 
rivers, and state parks. These locations are generated in ArcGIS using the Geospatial 
Modelling Environment add-on tool, ultimately producing a geocoded dataset of syn-
thetic family location points.6 

While this study provides new distance-based measures of access to the supply of 
licensed child care, there are a number of limitations and directions for future research. 
An important limitation is that this research does not use data on actual residential 
locations of families who are seeking or using child care; therefore, there is potential 
for error in the locations and travel times. In addition, this analysis assumes travel from 
home to child care by car and is not able to incorporate travel times between work 
location and child care or by other modes of transportation. Despite these limitations, 
these new adjusted supply measures provide new insights into the supply and demand 
of early care and learning opportunities for families across the country.
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