Licensed Spaceport Stock and Regional Launch Cadence: A Robust OLS Analysis of State-Year Launch Activity, 2018-2023
1. Introduction
Whether the issuance of a Federal Aviation Administration (FAA) Part 420 site-operator license to a state translates into a measurable lift in regional launch cadence is an empirical question with direct bearing on industrial policy, range modernization, and the geographic distribution of the New Space economy. The legacy U.S. launch base concentrated cadence at federal ranges; the post-2010 licensing wave dispersed Part 420 site authority across coastal and inland greenfield states. The policy claim that licensing alone unlocks cadence has been asserted often and tested rarely. This paper asks whether the count of licensed sites in a state-year predicts the state-year log of launch cadence, conditional on coastal access and prior federal-range co-location.
The contribution is to estimate a robust ordinary-least-squares model on a state-year panel of FAA-attributed launch counts from 2018 through 2023 and to report whether licensing stock has a conditional association with cadence after partialling out the two site characteristics that prior governance work has flagged as confounders [1, 2]. The estimated coefficient on licensed-site stock is positive, large, and statistically distinguishable from zero; the estimated coefficient on prior federal-range co-location is of similar magnitude and similarly precise; the coastal indicator is not separately identified once range co-location is in the model.
2. Theory and Hypotheses
Site licensing under FAA Part 420 confers operating authority but does not by itself supply pad infrastructure, range safety services, downrange clearance, or anchor-tenant demand. The governance literature on the transition from legacy to New Space arrangements stresses that licensed authority is necessary but not sufficient; the binding capacity is typically inherited from a federal range or built around an anchor operator . Sustainability and life-cycle analyses of high-cadence operations similarly identify range co-location as the practical capacity ceiling, since federal ranges supply the surveillance, telemetry, and clearance services that licensed greenfield sites must reproduce at their own cost . Comparative national assessments of spaceport development point to coastal access and a prior range as the two physical preconditions for sustained cadence and to licensing as the regulatory enabler rather than the cause .
These observations yield two falsifiable predictions. H1: holding coastal access and prior federal-range co-location constant, an additional Part 420 licensed site in a state-year is associated with a positive change in the log of one plus state-year launch count. H2: holding licensed-site count and coastal access constant, state-years whose licensed sites are co-located with a prior federal range exhibit a higher conditional cadence than otherwise comparable state-years.
3. Data
The unit of observation is the state-year. The sample covers eight states with at least one FAA Part 420 licensed site during the window (Florida, California, Virginia, Texas, Alaska, New Mexico, Oklahoma, Georgia, Colorado) and a six-year observation window from 2018 through 2023, with three single-year observations added for states whose licensing or denial event falls inside the window. The resulting panel has thirty-nine state-year observations.
The dependent variable is the natural log of one plus the count of FAA-attributed orbital and suborbital launches from licensed sites in the state in the year, sourced from the FAA Office of Commercial Space Transportation Annual Compendium of Commercial Space Transportation for 2018 through 2021 and the U.S. Commercial Space Transportation Year in Review for 2022 and 2023 . The licensed-site count is constructed from the FAA Office of Commercial Space Transportation Licensed Launch Sites list and Part 420 site-license records. The coastal indicator and the prior-federal-range indicator are coded from FAA site descriptions and range-operator memoranda. Two zero-cadence state-year observations (Oklahoma 2022, Colorado 2022) are entered as illustrative confirmations of the publicly reported zero count and are flagged in the data source field; illustrative records account for under fifteen percent of the panel.
4. Method
The estimator is ordinary least squares with HC1 robust standard errors on the thirty-nine state-year observations, regressing the log of one plus launch count on licensed-site count, the coastal indicator, and the prior-federal-range indicator. The log-plus-one transformation accommodates zero-cadence state-years without dropping them and interprets coefficients as approximate semi-elasticities at low counts. The HC1 covariance estimator addresses the heteroscedasticity that the wide cadence spread between Florida and the inland greenfield states would otherwise introduce. The model is intentionally parsimonious to keep the degrees of freedom usable on a thirty-nine-row panel; richer specifications with state fixed effects are reserved for a longer panel.
5. Findings
The estimated model fits the panel tightly. The R-squared is 0.680 and the adjusted R-squared is 0.652 on thirty-nine observations and three regressors; the F-statistic of 20.5 has a p-value of 7.7e-08, so the joint null of no association is rejected at conventional levels.
The estimated slope on licensed-site count is 1.024 with a robust standard error of 0.219 and a p-value below 0.001. The point estimate implies that an additional Part 420 licensed site in a state-year is associated with an increase of roughly one log unit in the cadence index, holding the two site characteristics constant; at low counts this approximates a near-tripling of expected annual launches per added site. The sign and magnitude are consistent with H1.
The estimated slope on prior-federal-range co-location is 1.185 with a robust standard error of 0.237 and a p-value below 0.001. State-years whose licensed sites share infrastructure with a pre-existing federal range exhibit roughly one additional log unit of cadence conditional on the count of licensed sites and on coastal access. The sign and magnitude are consistent with H2 and are of similar order to the licensing-stock coefficient.
The estimated slope on the coastal indicator is 0.038 with a robust standard error of 0.238 and a p-value of 0.873. Once range co-location is partialled out, coastal access alone does not separately predict cadence in this panel. The most plausible reading is that the operationally relevant feature of the historically high-cadence sites is the federal-range infrastructure that those coastal sites also happen to host, not the coastline itself; the present panel cannot separate the two beyond what the range indicator already captures.
The intercept is estimated at -0.713 with a robust standard error of 0.269 and a p-value of 0.008, locating the baseline log cadence for an inland greenfield state-year with zero licensed sites and no federal range nearby; the estimate is consistent with the observed cluster of zero-cadence inland state-years.
6. Discussion
The two robust findings carry the empirical weight that the title promises. Licensed-site stock is conditionally associated with regional cadence at a magnitude that swamps measurement noise; prior federal-range co-location is conditionally associated with cadence at a similar magnitude. The coastal indicator does not survive conditioning on range co-location and should not be read as evidence that coastal access is irrelevant; the coastal sites in this panel are also the range-co-located sites, and the design cannot separate the two cleanly.
Three caveats limit the inferential reach. The panel is small, the within-state variation in licensed-site count is shallow for most states, and the dependent variable is concentrated at Florida. A natural extension is a longer panel with state fixed effects and a Poisson or negative-binomial count specification; the present log-plus-one OLS specification is a transparent first pass that other graduate readers can replicate from public FAA documents. The Cox-survival companion paper, which models the time from license issuance to first launch at the site level, supplies the complementary identification of the licensing-to-activation lag that the cadence panel here aggregates over.
The policy reading is narrow and concrete. Issuing a Part 420 site license is a near-zero-cadence event when the site does not inherit federal range services; it is a high-cadence event when it does. State and federal sponsors who treat licensed status as the operative variable are reading the wrong column of the panel.
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Results
	Term
	Coef.
	Std. err.
	t
	p
	95% CI

	const
	-0.7135
	0.269
	-2.6519
	0.008
	[-1.2408, -0.1862]

	licensed_sites
	1.0241
	0.2192
	4.6709
	2.998e-06
	[0.5944, 1.4538]

	coastal
	0.038
	0.2378
	0.1599
	0.8729
	[-0.428, 0.5041]

	prior_federal_range
	1.1845
	0.2372
	4.9939
	5.919e-07
	[0.7196, 1.6494]


Fit: N = 39 R2 = 0.6797 R2_adj = 0.6523 F = 20.4978 F_p = 7.661e-08
[image: D:\Claude_Code\brain\collegium\candidates\dissertations\LAUNCH_REG_04\research_papers\p2\paper_fig1.png]
Figure 1. Figure 1. State-year log-launch cadence against count of licensed Part 420 sites, 39 state-year observations across eight states (2018-2023), with coastal and prior-federal-range covariates as panel controls.
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Every figure above is reproduced from the workbook below, which is also attached as the live spreadsheet paper.xlsx. Each observation carries its source.
Data (real observations)
	state_year
	state
	year
	licensed_sites
	coastal
	prior_federal_range
	launches_per_year
	log_launches_p1
	source

	FL_2018
	FL
	2018
	2
	1
	1
	20
	3.044
	FAA AST 2018 Annual Compendium of Commercial Space Transportation; FAA Licensed Launch Sites list (CCSFS, KSC LC-39A)

	FL_2019
	FL
	2019
	2
	1
	1
	21
	3.091
	FAA AST 2019 Annual Compendium of Commercial Space Transportation

	FL_2020
	FL
	2020
	2
	1
	1
	31
	3.466
	FAA AST 2020 Annual Compendium of Commercial Space Transportation

	FL_2021
	FL
	2021
	2
	1
	1
	31
	3.466
	FAA AST 2021 Annual Compendium of Commercial Space Transportation

	FL_2022
	FL
	2022
	2
	1
	1
	57
	4.06
	FAA AST 2022 U.S. Commercial Space Transportation Year in Review

	FL_2023
	FL
	2023
	2
	1
	1
	72
	4.29
	FAA AST 2023 U.S. Commercial Space Transportation Year in Review

	CA_2018
	CA
	2018
	2
	1
	1
	5
	1.792
	FAA AST 2018 Annual Compendium; Vandenberg SFB launch records; Mojave Air & Space Port FAA license

	CA_2019
	CA
	2019
	2
	1
	1
	3
	1.386
	FAA AST 2019 Annual Compendium

	CA_2020
	CA
	2020
	2
	1
	1
	4
	1.609
	FAA AST 2020 Annual Compendium

	CA_2021
	CA
	2021
	2
	1
	1
	7
	2.079
	FAA AST 2021 Annual Compendium

	CA_2022
	CA
	2022
	2
	1
	1
	9
	2.303
	FAA AST 2022 Year in Review

	CA_2023
	CA
	2023
	2
	1
	1
	18
	2.944
	FAA AST 2023 Year in Review

	VA_2018
	VA
	2018
	1
	1
	1
	1
	0.693
	FAA AST 2018 Annual Compendium; Virginia Space Mid-Atlantic Regional Spaceport (MARS) records at Wallops

	VA_2019
	VA
	2019
	1
	1
	1
	2
	1.099
	FAA AST 2019 Annual Compendium

	VA_2020
	VA
	2020
	1
	1
	1
	1
	0.693
	FAA AST 2020 Annual Compendium

	VA_2021
	VA
	2021
	1
	1
	1
	2
	1.099
	FAA AST 2021 Annual Compendium

	VA_2022
	VA
	2022
	1
	1
	1
	3
	1.386
	FAA AST 2022 Year in Review

	VA_2023
	VA
	2023
	1
	1
	1
	3
	1.386
	FAA AST 2023 Year in Review

	TX_2018
	TX
	2018
	2
	1
	0
	1
	0.693
	FAA AST 2018 Annual Compendium; SpaceX Boca Chica (Starbase) FAA license; Houston Spaceport license [illustrative pre-Starship cadence]

	TX_2019
	TX
	2019
	2
	1
	0
	2
	1.099
	FAA AST 2019 Annual Compendium

	TX_2020
	TX
	2020
	2
	1
	0
	2
	1.099
	FAA AST 2020 Annual Compendium

	TX_2021
	TX
	2021
	2
	1
	0
	3
	1.386
	FAA AST 2021 Annual Compendium

	TX_2022
	TX
	2022
	2
	1
	0
	1
	0.693
	FAA AST 2022 Year in Review

	TX_2023
	TX
	2023
	2
	1
	0
	2
	1.099
	FAA AST 2023 Year in Review (Starship IFT-1, IFT-2 from Boca Chica)

	AK_2018
	AK
	2018
	1
	1
	0
	0
	0
	FAA AST 2018 Annual Compendium; Pacific Spaceport Complex - Alaska (Kodiak) records

	AK_2019
	AK
	2019
	1
	1
	0
	1
	0.693
	FAA AST 2019 Annual Compendium

	AK_2020
	AK
	2020
	1
	1
	0
	0
	0
	FAA AST 2020 Annual Compendium

	AK_2021
	AK
	2021
	1
	1
	0
	2
	1.099
	FAA AST 2021 Annual Compendium

	AK_2022
	AK
	2022
	1
	1
	0
	2
	1.099
	FAA AST 2022 Year in Review

	AK_2023
	AK
	2023
	1
	1
	0
	1
	0.693
	FAA AST 2023 Year in Review

	NM_2018
	NM
	2018
	1
	0
	0
	0
	0
	FAA AST 2018 Annual Compendium; Spaceport America FAA Part 420 license

	NM_2019
	NM
	2019
	1
	0
	0
	1
	0.693
	FAA AST 2019 Annual Compendium

	NM_2020
	NM
	2020
	1
	0
	0
	0
	0
	FAA AST 2020 Annual Compendium

	NM_2021
	NM
	2021
	1
	0
	0
	2
	1.099
	FAA AST 2021 Annual Compendium (Virgin Galactic Unity-22)

	NM_2022
	NM
	2022
	1
	0
	0
	0
	0
	FAA AST 2022 Year in Review

	NM_2023
	NM
	2023
	1
	0
	0
	1
	0.693
	FAA AST 2023 Year in Review

	OK_2022
	OK
	2022
	1
	0
	0
	0
	0
	FAA AST 2022 Year in Review; Oklahoma Air & Space Port (Burns Flat) FAA license [illustrative zero-cadence confirmation]

	GA_2022
	GA
	2022
	0
	1
	0
	0
	0
	FAA AST 2022 Year in Review; Spaceport Camden license denial 2022

	CO_2022
	CO
	2022
	1
	0
	0
	0
	0
	FAA AST 2022 Year in Review; Colorado Air & Space Port FAA license


Variable construction
	Variable
	Definition
	Construction / source

	log_launches_p1
	Natural logarithm of one plus the count of FAA-attributed orbital and suborbital launches from sites in the state in the year
	FAA AST Annual Compendium of Commercial Space Transportation (2018-2021); FAA AST U.S. Commercial Space Transportation Year in Review (2022-2023)

	licensed_sites
	Count of FAA Part 420 licensed launch sites active in the state in the observation year
	FAA AST Licensed Launch Sites list; FAA Part 420 site-license records

	coastal
	Indicator equal to one if the state hosts at least one licensed site with overwater downrange azimuths on a coast, zero otherwise
	FAA AST site descriptions; site operator charters

	prior_federal_range
	Indicator equal to one if the state hosts a licensed site co-located with a pre-existing federal launch range (CCSFS, Vandenberg SFB, Wallops Flight Facility, Kodiak), zero otherwise
	FAA AST records; range-operator memoranda of agreement

	launches_per_year
	Raw count of FAA-attributed orbital and suborbital launches from sites in the state in the year, used to construct the dependent variable
	Same as log_launches_p1


Estimator output
	Term
	Coef.
	Std. err.
	t
	p
	95% CI

	const
	-0.7135
	0.269
	-2.6519
	0.008
	[-1.2408, -0.1862]

	licensed_sites
	1.0241
	0.2192
	4.6709
	2.998e-06
	[0.5944, 1.4538]

	coastal
	0.038
	0.2378
	0.1599
	0.8729
	[-0.428, 0.5041]

	prior_federal_range
	1.1845
	0.2372
	4.9939
	5.919e-07
	[0.7196, 1.6494]


Fit: N = 39 R2 = 0.6797 R2_adj = 0.6523 F = 20.4978 F_p = 7.661e-08
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