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Introduction   

                                                      
1 See, for example, Houston (2017): “Marijuana market spikes land prices in Humboldt” 





 

Methods 



Stansberry, 2016c; The Times Standard 2016

                                                      
2 While exact figures of the extent of soil importation is unknown, various local businesses supply soil in large 
quantities (e.g. www.humboldtnutrients.com, www.royalgoldcoco.com) 



                                                      
3 For the Hedonic specifications, properties with multiple parcels in different zoning statuses were assigned the 
largest zoning status.  However, cannabis permit eligibility is based on the existence of any eligible zoning status 
within the property. 
4 The watersheds sampled for cannabis use cover approximately 60 percent of the transactions in our data. 





ln(𝑝𝑖) = 𝛽0 + 𝛽1𝑃𝑜𝑠𝑡 + 𝛽2𝐸𝑙𝑔𝑖 + 𝛽3𝑃𝑜𝑠𝑡𝑋𝐸𝑙𝑔𝑖 + 𝛽4𝑋𝑖 + 𝑒𝑖

𝑝𝑖 𝑖 𝑃𝑜𝑠𝑡

𝑋𝑖

                                                      
5 We summarize the areas of the ordinance critical for the analysis here, which focuses on large outdoor 
cultivation.  The ordinance details lengthy requirement for indoor and smaller grows, as well, which involve 
different permit types. 
6 The zoning district restriction is stricter in coastal areas, as only AE or RA zones are allowed.   



𝐸𝑙𝑔𝑖

  

 

  



Results 

Figure 3: Estimated sales price elasticity of 

current cannabis production in Humboldt county across time.





                                                      
7 The specification in logs shows very similar relative patterns.  We graph trends in levels for expositional clarity. 
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Table 1: Variables used for estimation as well as source of data 

 

 

 

  

Variable Definition  Data Source 

Price/acres Sale Price divided by parcel size CoreLogic 

Sale year Year of property sale CoreLogic 

Parcel size Size of parcel in hundreds of acres 
Humboldt County parcel layers 

(http://www.humboldtgov.org/201/Maps-GIS-Data) 

numplants Number of plants per acre in each watershed Calculated from Butsic&Brenner 2016 

logP1km 
Log of number of plants with in one KM of the 

property 
Calculated from Butsic&Brenner 2016 

Legal 
Meets soil and slope requirements for prime ag 

area 

Humboldt County parcel layers 

(http://www.humboldtgov.org/201/Maps-GIS-Data) 

Elg 

Meets soil and slope requirements for prime ag 

area and is located in a cannabis eligible zone 

(see text) 

Humboldt County parcel layers 

(http://www.humboldtgov.org/201/Maps-GIS-Data) 

Elggrand 
Has an existing cannabis cultivation site and is 

located in a cannabis eligible zone (see text) 
 

Slope 30 Percent of parcel with slope greater than 30% 
Humboldt County parcel layers 

(http://www.humboldtgov.org/201/Maps-GIS-Data) 

Percent mixed forest Percent of parcel in mixed forest 

CalVeg 

(http://www.fs.usda.gov/detail/r5/landmanagemen

t/resourcemanagement/?cid=stelprdb5347192) 

Percent hardwood Percent of parcel in hardwood forest 

Percent shurb Percent of parcel in shrub land 

Percent coniferous Percent of parcel in coniferous forest 

Percent  barren Percent of parcel barren 

lnroaddist Distance of parcel to road in km 
derived from road layer from Humboldt GIS 

(http://www.humboldtgov.org/201/Maps-GIS-Data) 

Distance to stream 
Distance to nearest stream or waterbody in 

KMs 

California Department of Fish and Wildlife 

(https://www.wildlife.ca.gov/Data/GIS/Clearingho

use) 

Aspect 
% of parcel with South, Southeast or 

Southwest aspect 

Derived from DEM provided by Humboldt County 

GIS 

THP 
Equal to 1 if a Timber Harvest Plan was on the 

parcel at any time between 1997-2012) 

CALFIRE  

http://calfire.ca.gov/resource_mgt/resource_mgt_fo

restpractice_gis 

Distance to ocean  Distance to ocean in  hundred KMs 

California Department of Fish and Wildlife 

(https://www.wildlife.ca.gov/Data/GIS/Clearingho

use) 

Northness Y coordinate in meters Calculated in ArcGIS 

Distance to city Distance to city in in hundred of KMs 
Humboldt County parcel layers 

(http://www.humboldtgov.org/201/Maps-GIS-Data) 

Multsale Multiple parcels in one property sale Core Logic 



Table 2: Impact of nearby cannabis plants and property attributes on log of per acre property 

price, by decade (1990 to 2017) 

 1990-1999 2000-2009 2010-2016 

logP1KM 0.101 0.116 0.030 -0.004 0.035 0.009 

 (0.028)** (0.051)* (0.014)* (0.021) (0.012)** (0.018) 

Parcel Size (acres) -0.004 -0.003 -0.005 -0.005 -0.002 -0.002 

 (0.001)* (0.001)* (0.001)** (0.001)** (0.001)* (0.001)** 

Acres2 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.000)* (0.000) (0.000)** (0.000)** (0.000)* (0.000)* 

Legal -0.086 -0.352 0.944 0.755 0.741 0.702 

 (0.528) (0.882) (0.231)** (0.291)* (0.214)** (0.244)** 

Slope 30 -0.267 0.543 -1.090 -1.051 -0.309 0.074 

 (0.692) (0.998) (0.441)* (0.476)* (0.325) (0.318) 

% mixed forest -0.043 0.612 0.167 0.182 0.051 -0.014 

 (0.745) (1.145) (0.349) (0.479) (0.248) (0.232) 

% hardwood 0.059 0.211 0.184 0.108 -0.049 0.293 

 (1.006) (0.984) (0.440) (0.583) (0.339) (0.329) 

% shrub 1.618 2.181 0.429 0.794 -1.435 -1.291 

 (2.638) (6.503) (0.873) (1.035) (1.183) (1.229) 

% coniferous -0.872 0.111 0.506 0.399 -0.067 0.661 

 (0.602) (0.886) (0.331) (0.412) (0.380) (0.440) 

% barren 0.396 -0.597 3.072 2.928 -1.038 -0.416 

 (1.477) (1.962) (4.304) (5.093) (1.099) (1.185) 

ln(Distance to road) 0.113 0.305 -0.187 0.076 -0.081 0.116 

 (0.467) (0.678) (0.211) (0.316) (0.148) (0.199) 

Distance to Stream  0.384 0.208 0.033 -0.010 0.082 0.103 

 (0.204) (0.287) (0.115) (0.149) (0.166) (0.182) 

Aspect 0.744 2.078 -0.574 -0.378 -0.130 -0.071 

 (0.530) (0.833)* (0.285)* (0.351) (0.252) (0.293) 

THP 0.441 0.273 0.463 0.193 -0.314 -0.168 

 (0.546) (0.612) (0.251) (0.274) (0.245) (0.309) 

Ag Exclusive Zone -1.164 -1.289 -0.968 -1.023 -1.303 -1.642 

 (0.714) (1.229) (0.322)** (0.445)* (0.269)** (0.301)** 

Ag/Grazing zone -0.043 -0.318 0.136 0.206 -0.279 -0.341 

 (0.752) (1.113) (0.411) (0.542) (0.292) (0.379) 

Timber Production 

Zone 

-0.459 -1.554 -1.195 -0.952 -1.694 -2.044 

 (0.551) (1.130) (0.368)** (0.481)* (0.266)** (0.328)** 

Forest/Rec zone -1.211 -2.530 -0.861 -0.652 -1.379 -1.683 

 (0.691) (1.150)* (0.392)* (0.559) (0.331)** (0.584)** 

Unzoned -0.682 -1.622 -0.671 -0.764 -1.484 -2.142 

 (0.578) (0.950) (0.337)* (0.510) (0.246)** (0.361)** 

Distance to ocean -2.912 1.254 -1.503 -3.381 -1.243 -3.717 



(hundreds of KMs) 

 (1.376)* (5.395) (0.657)* (2.052) (0.838) (1.483)* 

Northness 0.008 -0.081 0.002 0.008 -0.000 0.008 

 (0.006) (0.086) (0.002) (0.008) (0.003) (0.005) 

Distance to  city 

(hundreds of KMs) 

-0.705 -6.038 0.098 0.348 -0.045 -0.288 

 (0.339)* (3.260) (0.167) (0.691) (0.162) (0.418) 

Multsale 0.718 0.840 0.341 0.289 -0.390 -0.422 

 (0.525) (1.053) (0.212) (0.244) (0.264) (0.261) 

R2 0.57 0.80 0.57 0.67 0.52 0.67 

N 104 104 223 223 258 258 

WS FE No Yes No Yes No Yes 

Dependent variable is log of per acre price in 2015 USD and estimation excludes one percent tails of dependent variable 

distribution. All estimations control for year of sale.  Omitted zone is Residential Agriculture.  Variable definitions in table 1.  

Robust standard errors in parentheses. * p<0.1 ** p<0.05; *** p<0.01. 
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Table 3: DD Estimates from Kelly Decision 

 Log of Price Per Acre 

NumplantsXPostK 0.540 0.737 

 (0.181)*** (0.356)** 

R2 0.59 0.60 

N 788 788 

WS FE Yes Yes 

Trend No Watershed 

Dependent variable is log of per acre price in 2015 USD and estimation excludes one percent tails of dependent variable 

distribution. All estimations control for year dummies as well as all other controls in the baseline estimate from table 2. 

Standard errors clustered at the watershed level. * p<0.1 ** p<0.05; *** p<0.01. 

 

 Table 4: Quantile DD from Kelly Decision 

Quantile Q=.25 Q=.5 Q=.75 

NumplantsXPostK 0.199 0.517 1.180 

 (0.299) (0.235)** (0.425)*** 

R2 0.51 0.53 0.52 

N 788 788 788 

WS FE Yes Yes Yes 

Trend No No No 

Dependent variable is log of per acre price in 2015 USD and estimation excludes one percent tails of dependent variable 

distribution. All estimations control for year dummies as well as all other controls in the baseline estimate from table 2. 

Standard errors clustered at the watershed level. * p<0.1 ** p<0.05; *** p<0.01. 

 

  

Table 5: DD Estimates of Impact of Ordinance on Land Prices: Elg 

 Log of Price Per Acre 

ElgXPost 0.492 0.982 

 (0.295)* (0.355)*** 

N 691 691 

Group Time Trend No Yes 

Treatment group is all parcels that meet requirement for a permitted new cultivation site.  Dependent variable is log of per 

acre price in 2015 USD and estimation excludes one percent tails of dependent variable distribution. All estimations control 

for year dummies as well as all other controls in the baseline estimate from table 2. * p<0.1 ** p<0.05; *** p<0.01. 

  



23 
 

Table 6: Quantile DD Estimates of Impact of Ordinance on Land Prices: Elg 

Quantile Q=.25 Q=.5 Q=.75 

ElgXPost 0.791 0.805 0.949 

 (0.252)*** (0.239)*** (0.464)** 

N 691 691 691 

Group Time Trend Both Yes Yes 

Treatment group is all parcels that meet requirement for a permitted new cultivation site.  Dependent variable is log of per 

acre price in 2015 USD and estimation excludes one percent tails of dependent variable distribution. All estimations control 

for year dummies as well as all other controls in the baseline estimate from table 2. * p<0.1 ** p<0.05; *** p<0.01. 

 

 

Table 6: DD Estimates of Impact of Ordinance on Land Prices: Elggrand 

 Log of Price Per Acre 

ElggrandXPost 0.265 0.559 

 (0.276) (0.332)* 

N 421 421 

Group Time Trend No Yes 

Treatment group is all parcels that meet requirement for a permitted new cultivation site or a parcel with an existing site in 

the appropriate zone.  Dependent variable is log of per acre price in 2015 USD and estimation excludes one percent tails of 

dependent variable distribution. All estimations control for year dummies as well as all other controls in the baseline 

estimate from table 2. * p<0.1 ** p<0.05; *** p<0.01. 

 

Table 7: Quantile DD Estimates of Impact of Ordinance on Land Prices: Elggrand 

Quantile Q=.25 Q=.5 Q=.75 

ElggrandXPost 0.261 0.485 0.466 

 (0.409) (0.311) (0.484) 

N 421 421 421 

Group Time Trend Yes Yes Yes 

Treatment group is all parcels that meet requirement for a permitted new cultivation site or a parcel with an existing site in 

the appropriate zone. Dependent variable is log of per acre price in 2015 USD and estimation excludes one percent tails of 

dependent variable distribution. All estimations control for year dummies as well as all other controls in the baseline 

estimate from table 2. * p<0.1 ** p<0.05; *** p<0.01. 
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Figure 6: Trends in sales price per acre in Humboldt County CA (prices in 2015 USD). 
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Figure 7: Cannabis production in Humboldt County CA 

 



27 
 

Figure 8: Estimated sales price elasticity of current cannabis production in Humboldt 

county across time. 

Panel A: 
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Figure 9: Trends in sale price per acre in high quartile (“High cannabis areas”) and the 
lower quartiles (“Low cannabis areas”) watersheds 
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Figure 10: Sale price of rural land before and after the establishment of the commercial 

cannabis cultivation land use ordinance 

 


