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Introduction 

Houses require two important water systems: one to bring water to the house and one to 

take it away. While most US households are served by municipal water and sewage systems, a 

significant portion or suburban and rural Americans rely on private wells and septic systems. 

One in five Americans use wells and septic systems (USEPA 2001). When they function 

properly, these systems provide safe, cost-effective water provision and wastewater disposal. 

Unfortunately, the quality of wells and septic systems vary, and malfunctioning systems pose 

significant environmental health threats at the household and community levels. Twenty percent 

of U.S private wells are contaminated to a level of potential health concern while septic system 

failures, the most egregious of hazards, range between 5 percent and 25 percent nation-wide 

(USGS 2009; US EPA 2001). Further, poorly maintained septic systems cause 168,000 viral 

illnesses and 34,000 bacterial illnesses annually (USEPA 2002).   

Well and septic system performance can be thought of as a stochastic process affected by 

risk factors like age, ground composition, weather events, and maintenance (Steffy and Kilham 

2004; LaGro 1996; Thompson 2000). As wells and septic systems deteriorate, they generate 

additional risks to public and environmental health, most of which remain hidden to homeowners 

and environmental regulators. The US EPA identified septic systems as the second greatest 

source of contamination to groundwater (US EPA 1997). Numerous risks arise as wells and 

septic systems depreciate. Compromised wells cannot effectively protect house residents from 

contamination and can pollute groundwater through cracks or missing safeguards. Derelict septic 

systems can fail to treat wastewater, release partially treated wastewater into ground and surface 

water, and introduce pathogens into the environment. Wells and septic systems are spread out 

geographically, typically in regions of low population density. Contamination from low quality 
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wells and septic systems does not remain on the source property, generating non-point source 

pollution, notoriously difficult to identify and regulate.  

 Given the environmental health risks to residents and communities, regulators at various 

levels of government across the United States have adopted regulations to identify and rectify the 

risks associated with wells and septic systems. One particular tool targets housing transaction as 

a time to inspect any wells or septic systems on a property, disclose the results to the 

homeowner, potential buyer, and regulator, and necessitate repairs. Frequently called a “time-of-

sale” regulation, this regime prevents a house sale unless the well and/or septic system meets a 

minimum quality standard determined by the governing locality. The regulations serve the dual 

function of information disclosure and a minimum quality standard because the inspection results 

must be shared with potential buyers and systems in disrepair must be fixed before closing. 

Large scale examples of time-of-sale regulations are found in Arizona, Iowa, and Massachusetts. 

In Michigan, twelve counties adopted time-of-sale regulations over a 40 year period, leading to 

variation over time and space in the regulatory landscape.  

 Even though time-of-sale regulations are used across the country with the goal to 

preserve environmental quality and protect public health, the literature is silent on the findings of 

the programs or their effects on housing markets. This is particularly salient to regulator 

choosing from an array of policy instrument trying to identify least cost tools. This paper asks 

and answers two main questions: what are the results of time-of-sale well and septic system 

inspections and what, if any, penalty is reflected in house values for failing an inspection? First, 

the results of time-of-sale property inspections across three Mid-Michigan counties and ten years 

result are analyzed. Inspection failure is common and accounts for 15 to 30 percent of 

inspections, depending on location, well or septic system, and vacancy status. Second, house-
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level inspection results are connected to property sale records and the effects of failing 

inspections are estimated. Results suggest a negative effect between 7 and 10 percent for a failed 

well or septic system inspection. These results are large in magnitude, statistically significant, 

and persistent across different classifications of inspection failure in terms of system failed, risk 

severity, and geographic location.  

  This work can be traced to the environmental quality, environmental externality, and 

information disclosure literatures. A rich tradition in the environmental economics literature 

demonstrates that environmental quality matters to homebuyers, especially in the context of 

water quality (Soderqvist 1994; Leggett and Bockstael 2000; Walsh et al. 2011; Wolf and 

Klaiber 2017). These studies use non-market valuation to capture the effect of a change in 

environmental quality on housing prices and estimate the capitalization effects of such changes. 

Another related literature investigates the impact not of environmental quality, but of 

environmental quality information through disclosures during home sales. These include flood 

zone disclosure  (Pope, 2008a), airport noise disclosure (Pope, 2008b), lead paint disclosure (Bae 

2012) and contamination site disclosure (Walsh and Mui 2017). The policies studied in this 

paper blend the two literatures. First, time-of-sale regulations feature minimum quality standards 

and can change environmental quality directly. Second, the findings of time-of-sale inspections 

must be shared with homeowners, homebuyers, and regulators, constituting information 

disclosure. As such, this analysis differs from others like Boyle et al. (2010) in which 

information is disclosed but mitigation strategies are left to homeowners and homebuyers.  
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Background & Program Overview 

The state of Michigan lacks statewide policies regulating the construction and 

maintenance of wastewater treatment systems and wells. Instead, localized levels of government 

retain the right to regulate these systems. Various counties, townships, and villages have adopted 

time-of-sale policies requiring evaluations of on-site water systems and on-site wastewater 

treatment systems as a precondition of a legal housing transaction; however, the vast majority of 

municipalities have no regulation. The purposes of such programs are to ensure the safety of 

drinking water for homes with wells, confirm adequate treatment of sewage for homes with 

septic systems, protect the quality of water resources, and protect public health (Ingham County 

Health Department 2018; Barry-Eaton District Health Department 2017). The programs identify 

performance standards for wells and septic systems, identify times at which inspections must be 

conducted, and provide the force of law necessary for corrective action to be implemented when 

inspections identify problems (Barry-Eaton District Health Department 2017).  

Although counties write and approve their own time-of-sale regulations, there is 

substantial overlap in the layout and language used between counties. This stems from a wave of 

time-of-sale regulation adoption by counties in the decade between 2000 and 2010. In the mid 

1990’s the Rouge River Watershed in the far east of Michigan drew notoriety from a Federal 

Court case regarding water quality (Johnson et al. 2001). To address water quality problems, 

onsite sewage disposal systems were targeted in Wayne and Washtenaw Counties. Wayne 

County adopted a time-of-sale regulation in Rouge River Watershed in 1999 and county-wide in 

2003 (Johnson et al. 2001). Washtenaw County adopted a county-wide time-of-sale regulation in 

2000, and Macomb and Shiawassee Counties followed in 2002. In general, a time-of-sale 

regulation is composed of definitions for failure and non-conformance, an inspection checklist, 
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criteria, and provisions for who can conduct inspections, and consequences for property-owners 

who fail to comply with the regulation or its requirements. Typically, these policies define 

system failure as:   

o The backup of sewage into a structure 

o Discharge of effluent onto the ground surface 

o The connection of an onsite sewage disposal system to a storm drain 

o Liquid level in the septic tank above the outlet invert 

o Structural failure of a septic tank 

o Discharge of sewage into any stream or any body of water 

o The liquid level in a disposal field above the outlet holes in the pipe of such field 

o Unsafe water sample (for properties with wells) 

o Substantial non-conformance with water well construction requirements 

o Substantial non-conformance with water well isolation from contamination source 

requirements (Washtenaw County, 2000) 

In the context of this paper, the time-of-sale programs are administered by the Health 

Department. These departments establish the evaluation criteria for well and septic system 

inspections and determine inspector requirements. Most programs train, certify, and register 

private inspectors while some programs commit several Health Department staff for inspections. 

All inspectors must demonstrate knowledge of well and septic issues, follow guidelines for 

inspections, and are subject to de-certification for deviation from protocol. Time-of-sale 

inspectors are often home inspectors, sanitarians, or public health experts.  

Time-of-sale inspectors are selected and hired by the homeowner, not the homebuyer, an 

important departure from standard home inspections. Inspections require locating all wells or 
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septic systems on a property, conducting visual and physical inspection of the systems, and 

identifying present or future threats to public and environmental health. Inspection fees generally 

range between $600 and $7001. The inspector submits an inspection report to the Health 

Department. The Health Department reviews the inspection reports to determine if the house 

passed inspection. Whether the house passes time-of-sale inspection is not judged by the 

inspector but by the Health Department. The official conclusion is communicated by the Health 

Department in the form of a letter to the owner. A compliance notification letter entitles a 

property owner to sell their house and expires after one year. 

In the case of inspection failure, the Health Department letter also provides information 

regarding any corrective actions required before permission will be granted for sale. Corrective 

actions can range from minor requirements like new water samples or septic tank pumping to 

major requirements like full system replacement (Barry-Eaton District Health Department 2017). 

If the corrective action must be delayed due to weather, a Health Department supervised escrow 

must be established with 1½ the estimated cost of the corrective actions. As a result, the 

pecuniary effects from a failed time-of-sale inspection bind whether or not repairs occur before 

or after property sale closing.   

In addition to the homeowner hiring the inspector, time-of-sale inspections differ from 

the typical inspection required to secure a mortgage. Some mortgage lenders require septic 

system and well inspections as a precondition for securing a mortgage. This does not imply time-

of-sale compliance as a precondition for sales of mortgaged properties with wells or septic 

systems, absent a time-of-sale regulation.  Mortgage inspections differ from time-of-sale 

inspections in two major ways. First, mortgage inspections lack the rigor of time-of-sale 

 
1 Formally, the homeowner is responsible for paying for the inspection and all associated fees, but home sellers and 
homebuyers can negotiate over which part pays these costs.  



8 

 

inspections. For example, to obtain a loan, banks often require dye tests (US EPA 2014) which 

introduce a brightly colored indicator dye into the septic system then observe whether the dye 

can be detected. While this test can identify problems like surface discharges, they fail to provide 

information on underground conditions (Tooke et al. 2014). Second, the results of mortgage 

inspections are not regulated, administered, or reported to the local government. This means that 

the standards for the inspections are not prescribed by public health officials, the results are not 

public knowledge, and the outcomes are not tracked. Thus, the nature of the information 

distribution is different when the entity imposing the inspection is a mortgage lender versus a 

public health department.   

The three counties studied in this paper are Barry, Eaton, and Ingham Counties. The 

locations of each county are presented on Figure 1 below. The three counties differ significantly 

in housing composition and population demographics as presented in Table 1 below. 

Geographically, the three counties are similar in size and shape, and border one another with 

Barry County furthest west and Ingham County furthest east. Ingham County, the most urban of 

the three counties, is home to Michigan’s capital of Lansing and Michigan State University in 

East Lansing. Ingham County has a significantly larger population, larger housing stock, and 

more racial diversity relative to Barry County and Eaton County. Barry County has the highest 

rate of owner-occupied housing, the highest median value of owner-occupied housing units, and 

percent surface water. Eaton County falls between Barry County and Ingham County 

geographically and demographically.   
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Figure 1: Locations of Barry, Eaton, and Ingham Counties in Michigan 

 

Table 1: County Characteristics 
 Barry 

County 
Eaton 

County 
Ingham 
County 

Population Estimates, July 1 2019 61,550 110,268 292,406 

Population, Census 2010 59,173 107,759 280,895 

Housing Units 27,975 47,801 124,349 

Households, 2014-2018 23,840 44,390 112,200 

Owner Occupied Housing Unit Rate 82.3% 71.9% 58.2% 

Median Value of Owner-Occupied Housing Units, 2014-2018 $154,100 $147,300 $129,000 

Median Household Income ($2018), 2014-2018 $61,016 $62,474 $50,940 

Land area in square miles, 2010 553.09 575.18 556.12 

Population per square mile, 2010 107.0 187.3 505.1 

Persons 65 years and over, percent 18.9% 19.1% 13.9% 

White alone, not Hispanic or Latino, percent 93.8% 82.3% 69.2% 

Black or African American alone, percent 0.7% 7.2% 12.4% 

Hispanic or Latino, percent 3.1% 5.7% 8.0% 

Foreign born persons, percent, 2014-2018 1.5% 3.7% 9.5% 

*Land in agriculture, percent, 2012 NASS estimates 46.7% 60.1% 56.3% 

Area Water, percent 4.2% 0.7% 0.8% 

Source: US Census Bureau, Vintage 2019, except where noted by * 
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Ingham County adopted a time-of-sale policy2 on April 25, 2006 and began 

implementation June 9, 2006.  Barry and Eaton Counties administered a time-of-sale program3 

between 2007 and 2018. The program was adopted by the Barry-Eaton District Health 

Department  Board of Health on May 7, 2007 and became effective October 16, 2007. On March 

21, 2018, the Barry-Eaton District Health Department Board of Health voted to repeal the 

regulation4 and the regulation had the force of law until May 5, 2018. At present, well and septic 

systems are no longer required for lawful property transaction in Barry and Eaton Counties.  

The two time-of-sale policies considered throughout this paper differ in one important 

way: An important difference in the properties inspected existed between the time-of-sale policy 

of Barry and Eaton Counties compared to that of Ingham County. The Barry-Eaton regulation 

required properties transferred through non-arms length transactions to be evaluated in addition 

to houses sold through the traditional housing market. This means that intra-family transfers like 

a parent selling their house to one of their children would trigger a time-of-sale inspection and 

show up in the aggregated inspection results. As explained in the methodology section below, 

non-arms length transactions are discarded from the analysis sample.  

The Ingham County Health Department defines twelve categories of substantial non-

conformance that trigger failed well inspections5. These include an elevated arsenic sample, a 

positive bacteria sample, an unprotected suction line, a well pit or dug well, a non-functional 

well, an unabandoned well, a well lacking proper isolation distance from a septic system, a well 

in disrepair, missing well water samples, a crossed connection between the plumping of the well 

 
2 Ingham County refers to their time-of-sale regulation as a “Point-of-Sale” or “POS” regulation.  
3 The Barry-Eaton District Health Department referred to this program as a “Time of Sale or Transfer” or “TOST” 
program. 
4 Citizens of Barry County were angered by the fact that property owners would not be allowed to sell their homes in 
as-is condition and claimed inspections held up sales, were expensive, and the regulations were administered in a 
heavy-handed manner (wbch.com, 2018). 
5 A failed inspection does not necessarily imply a “failed” well or “failed” septic system.  
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system and sewage system, a yard hydrant, and “other”. Further, it defines eleven reasons for 

septic system inspection failure: a septic system at or near failure, a septic tank in disrepair, an 

illicit discharge of sewage through farm tile, an illicit discharge from the plumbing system, a 

missing pump report, a missing alternative maintenance agreement, a plumbing violation, a 

septic tank of insufficient capacity, an unabandoned septic tank, septic system components in 

disrepair, and other well problems.  

The Barry-Eaton District Health Department defines nine major reasons for wells 

inspection failure. These include a substantial construction deficiency, a crossed connection 

between the plumbing of the well and sewage system, a substantial isolation deficiency, coliform 

bacteria detected in a well water sample, the existence of at least one unplugged abandoned well 

on the property, a non-functioning or incapable well, a sample with nitrate levels exceeding 10 

ppm, a flooded well, and others. Septic systems fail for nine major reasons: septic tank structure, 

illicit discharges or connections, maintenance flaws, the presence of an unrecognizable system, 

sewage backup, the discharge of effluent onto the ground surface, lack of a system at all, 

dilapidation, and others.  

Inspection records for Ingham County were obtained from the Ingham County Health 

Department. These records report the address of the inspected property, a well indicator, a septic 

system indicator, the date of inspection, the date of non-conformance designation (failed 

inspection), the date of conformance designation and reason(s) for non-conformance (failure) 

between the years 2006 to 2017.  Inspection records for Barry and Eaton Counties were obtained 

from the Barry-Eaton District Health Department. These records include the address of the 

inspected property, a well indicator, a septic system indicator, an indicator for if the property was 

vacant on the inspection date, and the reason(s) for inspection failure between October 2007 and 
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April 2018. Due to the timing of policy implementation and data provided by the Health 

Departments, the years 2008 to 2017 are considered for the duration of this paper.   

The number of inspections performed between 2008 and 2017 in Barry, Eaton, and 

Ingham Counties are presented in Figure 2 below. The inspections are presented according to 

outcome with failures shown in red and passes shown in blue. The first panel is restricted to well 

inspections and the second panel is restricted to septic system inspections. Barry County had the 

largest volume of well evaluations while Ingham County had the lowest volume of well 

evaluations. Barry County is the most rural of the three counties, and although it has the lowest 

number of housing units, most of the housing units rely on wells and septic systems. In general 

houses with wells also have septic systems in Eaton and Ingham Counties but it is not 

uncommon in Barry County for a property with municipal sewage and water connections to also 

have a private well. All three counties exhibit an upward trend with respect to both well and 

septic inspections. This is not too surprising given the first two years of the period are associated 

with the Great Recession and the housing market strengthened over the subsequent years.  

Figure 3 presents the annual share of failed inspections for each county between 2008 and 

2017. The first panel is restricted to well inspections and the second panel is restricted to septic 

inspections. Barry and Eaton County well inspection failure shares are different from Ingham 

County well inspections in two major ways: the overall share of failures is lower across the ten-

year period and the overall trend is downward. A clear pattern emerges in the first panel 

demonstrating that a larger share of well inspections fail in Ingham County than Barry and Eaton 

Counties. The second panel reveals that septic systems fail at a higher rate in Barry and Eaton 

Counties than wells do. The three counties are more consistent in the percent failed septic system 
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inspection but Ingham County trends upward while Barry County holds flat and Eaton County 

trends downward.  

Figure 4 shows how many inspections cited multiple reasons for inspection failure. A 

well could fail inspection for multiple reasons, such as a cracked casing and a contaminated 

water sample. The first panel presents the number of reasons provided for well inspection failure. 

Most failed inspections are the result of just one failure reason and no failure is the result of more 

than six violations. Similarly, the second panel of Figure 4 illustrates the number of reasons 

provided for septic system inspection failure by county. It is most common for a failed septic 

inspection to occur due to one or two reasons and uncommon for three or more reasons.  

Figure 5 below displays the problems attributed to wells that did not pass their time-of-

sale inspections. Barry and Eaton Counties are presented side by side in the first two panels and 

Ingham County is presented alone because the Health Departments used difference 

categorizations for problems. The number of inspections with failures attributed to each of the 

listed reasons are represented by the length of each bar. Construction deficiencies are the most 

common reason for well failures between Barry and Eaton County but Barry County reports 

nearly 150 more construction deficiency failures than Eaton County. Other common reasons 

include isolation distances between wells and septic systems or fuel sources, crossed connections 

between the well and sewage plumbing systems, positive bacteria samples, and unabandoned 

wells.  

The most common problems with inspected wells in Ingham County were uncategorized 

and defined as “other” with 517 failures. The next most frequent reasons for inspection failure 

include wells in disrepair, crossed connections between the well and sewage plumbing systems,  
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Figure 2: Number of Inspections by County and Year  

 
 

Figure 3: Inspection Failure Rate by County and Year 

  

 

 
Figure 4: Number of Reasons Given for Inspection Failure 
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positive bacteria samples, and unprotected suction lines.  All these reasons are attributed 

to at least 200 inspection failures. 

Figure 6 presents the problems with septic systems that led to inspection failure. Once 

again, the reasons underlying inspection failure differ between the Health Departments, so Barry 

and Eaton are presented side-by-side while Ingham is considered separately.  

In Barry and Eaton Counties septic tank structure problems are by far the most common 

violation for both counties with 600 inspections in Barry County and 431 in Eaton County. Barry 

County reports several hundred more septic tank structure problems than Eaton County, akin to 

the difference in construction deficiencies for wells between the two counties. Illicit sewage 

discharges are the second most common reason for failure by count with 207 failed inspections 

in Barry and 276 in Eaton. Unrecognizable septic systems, backup of sewage into the house, 

sewage on the ground, and a lack of septic system were identified at least 100 times in each 

county (except 88 instances of backed up sewage in Eaton County). These reasons are all greatly 

concerning because they are all violations directly linked to the transmission of sewage from a 

specific house to the surrounding environment. 

The third panel of Figure 6 illustrates the most common types septic system inspection 

failure in Ingham County. Across the ten-year period 465 plumbing violations were identified, 

260 septic systems were deemed at or near failure, 238 instances of illicit discharge through 

plumbing were found, 209 systems were missing pumping reports, and 200 septic tanks were 

found to be in a state of disrepair. Additionally, 152 systems had components in disrepair and 

151 instances if illicit discharge through farm tile were found. The Ingham County Health 

Department classifies septic systems at or near failure, illicit discharges through farm tile, and 

tanks in disrepair as high risk violations. Illicit discharge through plumbing, components in  
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Figure 5: Well Inspection Failure Reasons by County 

 

Figure 6: Septic System Inspection Failure Reasons by County 
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disrepair, and plumbing violations are all considered medium risk. Finally, missing pump reports 

are classified as low risk. This means that of all the most common reasons for a well or septic 

failure in Ingham County, all but one presents a medium or high level of risk to public health. 

 

Models 

Houses are differentiated products varying significantly in characteristics like square 

footage, age, plumbing system types, number of bedrooms, neighborhood amenities, distance to 

amenities, etc. Under a time-of-sale regulatory regime, inspection information provides 

information regarding well and septic system quality, in particular whether or not the well and/or 

septic systems met minimum quality standards at the time of inspection. A first-stage hedonic 

price model is used to identify the effect of time-of-sale inspection results on housing values 

(Rosen 1974). Rosen’s model considers a differentiated good composed of a vector of 

characteristics and decomposes its price into values for the individual characteristics of the good. 

In the context of the housing market, this vector contains all the structural and community 

characteristics of the house salient to price. The model assumes that the housing market is 

populated by utility maximizing buyers and sellers. Buyers place bids on houses and 

homeowners choose whether to accept the bids. A sale occurs with a price determined by the 

highest bid acceptable to the seller. This price reflects an equilibrium between the buyer and 

seller. The equilibrium price can be expressed in log-linear form as:    

 

ln ���� =  	
 +  ��� + ���� + ���� + �������� +  ����                (1) 
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where Pijt is price of house i located in community j at time t, Xi gives the structural attributes of 

house i, Zj provides time-invariant community-level attributes, Tt indicates the time period of the 

sale, Failit indicates the instance of a time-of-sale inspection failure and details of the failure, and 

���� is an idiosyncratic error term. The vector � contains the parameters associated with each of 

the variables of the model.  

The first specification considered decomposes time-of-sale inspection failures into two 

types: well failures or septic system failures but imposes a uniform effect across the three sampled 

counties: 

 

ln ���� =  	
 +  ��� + ���� + ���� + 	�� !! "#$!�� + 	%& '($) "#$!�� +  ����         (2) 

 

By including time-of-sale inspection failure separately for both wells and septic systems 

the effect of a failed inspection can be capitalized differently for the different types of inspection 

failure. This also allows for testing between estimated parameters to investigate whether the 

effect of failing a well inspection differs from failing a septic inspection. 

Time-of-sale inspection failures can also be classified according to the severity of the 

problems discovered by inspection. The third specification decomposes well inspection failures 

and septic system inspection failures based on if inspection failure can be attributed to low-risk 

or high-risk problems. This can be modeled as: 

 

ln ���� =  	
 +  ��� + ���� + ���� + 	�� !! "#$! +,- .$/0�� + 	%� !! "#$! 1$2ℎ .$/0�� +

	4& '($) "#$! +,- .$/0�� + 	4& '($) "#$! 1$2ℎ .$/0�� +  ����                                                    (3)  
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where � !! "#$! +,- .$/0�� captures the capitalization effect of a well inspection failure for 

low risk reasons versus � !! "#$! 1$2ℎ .$/0�� which reflects the capitalization effect of a high 

risk well inspection failure. These two categorizations are mutually exclusive because all well 

inspection failures occur for low risk reasons if they are not high risk. If multiple reasons for 

inspection failure are given, including both high and low risk reasons, the entire inspection is 

attributed to high-risk problems. This specification allows health risk and contamination affect 

house value differently than lower offenses. One would expect, for example, that if an inspection 

reveals a leaking septic tank a larger effect would result relative to an inspection revealing that 

the septic tank needs to be pumped. If, however, stigma or inconvenience are capitalized into the 

house price from failure, there may be no difference in these risk parameters. 

The “Time of Transfer” program in Barry and Eaton Counties during the sample period 

shared more in similarities with Ingham County’s “Point of Sale” program than differences. 

Despite this, the idiosyncrasies of two different Health Departments administering two different 

programs could have led to important differences reflected in house values. The fourth 

specification allows the impact of each type of failure to differ by Health Department by 

considering Barry and Eaton Counties separately from Ingham County: 

 

ln ���� =  	
 +  ��� + ���� + ���� + 	�� !!"#$!_7#889:#(,;�� + 	%� !!"#$!_<;2ℎ#=��

+ 	%& '($)"#$!_7#889:#(,;�� + 	%& '($)"#$!_<;2ℎ#=�� +  ����               (4) 

 

This allows the effect of a well failure to be analyzed for heterogeneous effects. Barry and Eaton 

Counties are regulated by a different Health Department than Ingham County. Differences in the 

quality of the program administration could induce different capitalization values between the 
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counties. For example, if Ingham County were more stringent in judging what passed inspection 

versus what failed, homeowners could value inspection failure more. 

 

Data  

To answer questions about the effects of time-of-sale regulations on the housing market, 

inspection records must be connected to housing transaction records. Housing transaction data 

were acquired from two major sources: Multiple Listing Services (MLSs) from across the state 

of Michigan and Zillow6. These data include historic sales information and select structural 

characteristics for properties sold between January 2008 and December 2017. This period is 

selected because both Health Departments actively enforced their time-of-sale policies through 

the duration and neither program was winding up or winding down. Inspection records and sales 

records are connected through address and location information provided within each source. 

Empirical analysis is restricted to single-family houses sold through arms-length 

transactions in the resale residential housing market. This restriction is made to ensure buyers 

and sellers act in their own self interest and negotiate in the traditional housing market. As 

discussed in the previous section, property owners seek to maximize the price they receive from 

buyers by posting asking prices to maximize the profit they earn from the house sale. Similarly, 

buyers try to minimize the amount of money they must pay by issuing counteroffers. The result 

is a market price posted when the buyer and seller agree on a price: this reflects the equalization 

of the house’s value between the buyer and seller, a critical component of assuming the housing 

market is in equilibrium.   

 
6 Each data source was acquired through Confidential Disclosure Agreements.  
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Restricting the sample to arms-length transactions requires significant data cleaning. Any 

transactions identified as intra-family transfers, tax exempt transfers, or representing a purchase 

of a second home (as opposed to primary residence) are omitted. This removes sales records that 

represent arrangements outside the conventions of the traditional housing market context. For 

example, an intra-family transfer may reflect a “sweetheart deal”, violating the assumptions 

necessary for market equilibrium. Further, to establish a sample representing the traditional 

housing market, any house sales flagged as foreclosures, repeat sales within one year, or vacant 

houses were removed.  

The resulting full cleaned sample is mapped on Figure 7 below. Notice that cities are 

delineated in dotted orange, but inspection records do not often fall within their boundaries. This 

reflects the rurality of the time-of-sale regulated properties: houses in cities are generally 

connected to municipal sewerage and piped water while rural houses must provide their own 

water provision and sewage disposal systems.  

Summary statistics for the cleaned sample of 6,956 housing transactions are displayed by 

county in Table 2. Descriptions of the variables presented in Table 2 are available in Table 3. 

Observable housing characteristics are mostly consistent between the three counties sampled but 

Barry and Ingham Counties are most disparate. This is not too surprising because the two 

counties can be regarded as belonging to separate housing markets. Barry County represents the 

largest share of observations with 2,628 observations followed by Ingham County with 2,579 

observations, and Eaton County with 1,748 observations. On average, houses in Barry County 

sold for $12,000 more than houses in Ingham County and $6,000 more than houses in Eaton 

County. Houses in Ingham County are slightly older than houses in Barry and Eaton Counties. 
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The share of houses in Eaton County with a fireplace is lower than the other two counties and the 

share of houses in Ingham County with forced air is lower by about 10 percentage points. 
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Table 2: Housing summary statistics by county 
 

Barry County Eaton County Ingham County 
 

 Mean St. Dev Min Max Mean St. Dev Min Max Mean St. Dev Min Max 

Real Sale Price ($2015, 1,000’s) 161.55 78.33 19.38 404.96 155.32 61.09 23.72 403.33 150.14 74.44 18.98 404.30 
Building Area (sqft, 1,000’s) 1.91 0.68 0.80 3.78 2.02 0.66 0.80 3.74 2.00 0.68 0.80 3.78 
House Age (years) 37.82 29.87 5.00 137.00 38.80 29.48 5.00 137.00 41.23 29.36 5.00 137.00 
Number of Bedrooms 3.20 0.76 2.00 5.00 3.22 0.63 2.00 5.00 3.24 0.65 2.00 5.00 
Number Full Bathrooms 1.86 0.68 1.00 3.00 1.83 0.64 1.00 3.00 1.83 0.63 1.00 3.00 
Number Half Bathrooms 0.65 0.76 0.00 2.00 0.63 0.71 0.00 2.00 0.52 0.62 0.00 2.00 
Fireplace (0/1) 0.92 0.27 0.00 1.00 0.71 0.45 0.00 1.00 0.92 0.28 0.00 1.00 
Forced Air (0/1) 0.97 0.18 0.00 1.00 0.96 0.19 0.00 1.00 0.87 0.34 0.00 1.00 
Garage (0/1) 0.91 0.28 0.00 1.00 0.98 0.13 0.00 1.00 0.98 0.12 0.00 1.00 
Parcel Lot Acreage 3.65 5.72 0.13 40.00 3.73 5.65 0.14 40.00 3.76 4.89 0.16 40.00 
Well Water (0/1) 0.97 0.17 0.00 1.00 0.98 0.12 0.00 1.00 0.97 0.18 0.00 1.00 
Septic System (0/1) 0.79 0.41 0.00 1.00 0.83 0.38 0.00 1.00 0.93 0.25 0.00 1.00 
Well Failure (0/1) 0.15 0.36 0.00 1.00 0.09 0.29 0.00 1.00 0.31 0.46 0.00 1.00 
Septic Failure (0/1) 0.16 0.37 0.00 1.00 0.12 0.33 0.00 1.00 0.27 0.44 0.00 1.00 

N 2629 1748 2579 

 
Table 3: Variable names and descriptions 

Variable Description 

RealSalePrice Real sale price, in $2015 (1,000’s) 
BuildingArea Structural square footage (1,000’s) 
Age Age of the house, years 
Bedrooms Total number of bedrooms 
FullBathrooms Total number of full bathrooms 
HalfBathrooms Total number of half bathrooms 
Fireplace  Indicator variable of fireplace 
ForcedAir 
Garage 

Indicator variable of forced air system 
Indicator variable for garage 

LotAcres Parcel acreage 
WellWater Indicator of a well on property 
SepticSystem Indicator of a septic system on property 
WellFailure 
SepticFailure 

Indicator of failed well inspection 
Indicator of failed septic inspection 

 

Table 4 provides a list of the spatial controls compiled for estimation. These spatial 

controls include census tract, census block group, and school district which allow fixed effects to 

be included in each model that control for community attributes shared at the local level. These 

fixed effects are important because the land use, school quality, and public amenities vary greatly 

across the three counties in the sample. Additional spatial controls are included and relate each 

property to its nearest major recreation opportunities such as state parks, trout and salmon 

streams, and inland lakes. Finally, the nearest distance to a major (legal system classification 1) 

road, highway exit, and city control for differences in access to commerce and centers of 

economic activity. 
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 The matching process of connecting inspection records to house sale records did not yield 

inspection-sale pairs for all inspection records obtained from the Health Departments. This 

occurs because some properties were inspected but did not sell, some properties with matching 

records were identified as non-arms-length transactions, and some location information was 

insufficient to provide high-quality matches. To get an idea of how well the matched sample 

reflects the population of inspection records a comparison can be drawn between a selection of 

the total inspections and the sample. It is only fitting to drop any inspection records identified as 

occurring for vacant properties because the sample will not contain any sale flagged to a vacant 

house. 

Table 4: Spatial controls and sources 
Spatial Variable Description Source Spatial Layer 

dist_major_road 
Straightline distance to 

nearest major (legal system 
1) road (km) 

All Roads (v17a) 
(MI GIS Open Data) 

• Road Lines 

CensusTract2010 
BlockGroup2010 

Census tract or block group 
Census Tracts (2000 & 2010) 
Census Block Groups (2010) 

(MI GIS Open Data) 

• 2010 Census Tract Polygons 

• 2010 Census Block Group 
Polygons 

dist_great_lake 
Straightline distance to 

nearest Great Lake 
shoreline (km) 

Great Lakes 
(MSU RS & GIS) 

• Great Lakes Polygons 

schooldistrict 

School district boundary 
lines shapefile used to 

identify the school district 
a property was located 

within 

School Districts (v17a) 
(MI GIS Open Data) 

• School District Boundary 
Polygons 

dist_fish_stream 
Straightline distance to 
nearest fishable stream 

(km) 

Trout and Salmon Inland Stream 
Regulation Types 

(MI GIS Open Data) 
• Fishable Stream Polygons 

dist_hwy_exit 
Straightline distance to 

nearest highway exit (km) 
U.S. and Canada Highway Exits 
(Tele Atlas North America, Inc) 

• Highway exit points 

dist_1_ha_lake 
dist_4_ha_lake 

Straightline distance to 
nearest inland lake 1 

hectare or greater; 4 hectare 
or greater (km) 

All Lakes 1ha 
All Lakes 4ha 
(LAGOS-NE) 

• Lakes Polygons 

dist_state_park 
Straightline distance to 
nearest state park (km) 

State Parks (v17a) 
(MI GIS Open Data) 

• State Parks Polygons 

dist_city 
Straightline distance to 

nearest city (km) 
Cities (v17a) 

(MI GIS Open Data) 
• Michigan Cities Polygons 
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The first panel of Figure 8 presents results from the population of well inspection records 

from 2008 and 2017 once known vacant houses are removed. The second panel presents 

inspections represented in the sample. In general, the matched inspection-sale records of the 

sample represent most inspections and follow the sample patterns for each county.  Since it is 

difficult to see whether the pattern of percent failures is maintained in the sample relative to the 

inspection record population, Figure 9 presents the share of failed inspections directly below. 

Overall, the share of well inspection failures is lower for each county in the sample than the 

selected population but tend to be within 5 percentage points for each year in each county. 

Moreover, the general trends of the failure shares are maintained, especially for Ingham County. 

Figure 8: Well Inspection Results by County and Year,  Vacant Properties Omitted vs Sample 

 

Figure 9: Well Inspection Percent Failure by County and Year, Vacant Properties Omitted vs Sample 
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Following the same logic, Figure 10 compares the population of septic system inspection 

records sans vacancies to the sample. Again, many inspections are matched to a house sale and 

the overall trend of the inspection volumes and results are maintained within the sample. Figure 

11 compares the share of septic system inspections failed in the selected population to the 

sample. The sample has a pronouncedly lower share of failed inspections among Barry and 

Eaton Counties for all years. Ingham County also demonstrates a lower share of septic system 

inspection failures in the sample. Unfortunately, it is unclear whether this is an artifact of the 

data quality or a reflection of properties with failed inspections failing to produce a sale.  

Figure 10: Septic Inspection Results by County and Year, Vacant Properties Omitted vs Sample 

 
Figure 11: Share of Septic Inspections Failed by County and Year, Vacant Properties Omitted vs Sample 
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Results  

Estimation results for two base specifications employing the pooled dataset of Barry, 

Eaton, and Ingham Counties are shown in Table 5. The first specification follows the model 

illustrated in Equation (2) above. Column 1 reports estimates from this model and pools time-of-

sale inspection results across the three counties. The second specification classifies inspection 

failures as either high-risk or low-risk by system following Equation (3) above. The third 

specification allows a heterogeneous effect of well inspection failure or septic system inspection 

failure based on the time-of-sale program and in turn Health Department, as in Equation (4) 

above. This flexibility permits differences in program administration and other variation at the 

county level with respect to inspections to appear in estimation results. All specifications include 

structural controls, spatial controls, and time controls. Census block group fixed effects control 

for unobservable differences across space. School district fixed effects control for school quality 

and educational opportunity. Year fixed effects control for shifts in the hedonic equilibrium due 

to time-varying but spatially invariant factors like macroeconomic trends while quarter fixed 

effects account for the cyclical nature of the housing market. Spatial correlation between 

standard errors for houses in the same Census block group is allowed and standard errors are 

clustered at by Census block group7. 

 

 

 

 

 

 
7 The statistical significance of estimates presented in Table 5 does not change when standard errors are clustered at 
the Census tract level instead of Census block group.  
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Table 5: Time-of-sale Inspection Failure Effects on House Prices, 3 Michigan Counties, 2008-2017 
 

    
 
 

Failure by Type Failure by Risk 
Severity 

Failure by Type 
and Health 
Department 

 

    
Well Failure -0.093***   
 (0.014)   
Well Low Risk  -0.097***  
  (0.019)  
Well High Risk  -0.090***  
  (0.018)  
Well Failure Ingham   -0.095*** 
   (0.020) 
Well Failure Barry Eaton   -0.090*** 
   (0.019) 
Septic Failure -0.113***   
 (0.014)   
Septic Low Risk  -0.099***  
  (0.019)  
Septic High Risk  -0.133***  
  (0.025)  
Septic Failure Ingham   -0.118*** 
   (0.022) 
Septic Failure Barry Eaton   -0.109*** 
   (0.019 

 
Observations 6,956 6,956 6,956 
R-squared 0.611 0.611 0.611 

 
Structural Controls YES YES YES 
Spatial Controls YES YES YES 
School District FE YES YES YES 
Census FE BlockGroup BlockGroup BlockGroup 
Time FE Year & Quarter Year & Quarter Year & Quarter 
    
Standard Error Clusters BlockGroup BlockGroup BlockGroup 
Number of Clusters 179 179 179 

 

 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Column 1 shows results when the effect of failed well inspection or failed septic system 

inspection are held equal across risk and geography. All else equal, houses which fail a time-of-
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sale well inspection are valued 8.98 percent lower than those passing well inspection. This effect 

is both large in magnitude and highly significant statistically. The coefficient corresponding to a 

failed septic system inspection represents a negative capitalization effect of 10.7 percent and is 

also large, negative, and statistically significant. A test of the difference between these two point 

estimates is presented in the first row of Table 6 below. We cannot reject a null hypothesis of 

equality for the two coefficients and conclude they are not statistically different. 

Column 2 provides estimates when inspection failures are classified as either high-risk or 

low-risk9. The estimated coefficients for high-risk and low-risk well inspections are close in 

magnitude with a high-risk well inspection failure inducing a 9.2 percent decrease in house value 

and a low-risk inspection failure resulting in an 8.6 percent decline. It may seem strange that the 

low-risk failures return point estimates which are larger in magnitude, but the two coefficients 

are not statistically different from one another as demonstrated by Test 2 on Table 6 below. 

 
Table 6: Tests of Estimation Result Relationships: Full Model 

 

High-risk and low-risk septic system inspection failures produce different point estimates 

that are not as close to one another in magnitude as the well inspections failures. A high-risk 

septic system inspection failure generates a 12.5 percent decline in house price while low-risk 

 
8 Indicator variable estimate interpretations reported in this paper employ the correction technique presented in 
Halvorsen and Palmquist (1980). 
9 High-risk well reasons include bacteria in sample, nitrates in sample, elevated arsenic in sample, well in disrepair,  
flooded well, and crossed connection between well and sewerage. High-risk septic reasons include sewage backup, 
illicit discharges, no system found, sewage on ground, septic system at or near failure, and septic tank in disrepair. 
All failures not designated high-risk are low-risk. 

Test H0 H1 Test Statistic p-value 

1 βWellFailure - βSepticFailure = 0 βWellFailure - βSepticFailure ≠ 0 F(1, 178) = 0.94 0.33 

2 βWellHighRisk - βWellLowRisk = 0 βWellHighRisk - βWellLowRisk ≠ 0 F(1, 178) = 0.07 0.79 

3 βSepticHighRisk - βSepticLowRisk = 0 βSepticHighRisk - βSepticLowRisk ≠ 0 F(1, 178) = 1.01 0.32 

4 βWellFailureBarryEaton = βWellFailureIngham βWellFailureBarryEaton ≠ βWellFailureIngham F(2, 178) = 0.03 0.86 

5 βSepticFailureBarrrEaton =βSepticFailureIngham βSepticFailureBarryEaton ≠ βSepticFailureIngham F(2, 178) = 0.11 0.75 
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failures lead to an 9.4 percent decline. Although high-risk septic system inspection failures seem 

to evoke a steeper price penalty a test of their difference reveals these coefficients are not 

statistically different from one another. This test is presented as Test 3 on Table 6.  

The final column of Table 5 groups the counties together according to time-of-sale 

regulation. Ingham County stands on its own in this specification as it has its own county health 

department while Barry and Eaton Counties share the Barry-Eaton District Health Department. 

The point estimates for Ingham County are larger in magnitude than the point estimates for Barry 

and Eaton Counties pooled together for both well inspections and septic system inspections. A 

failed well inspection in Ingham County yields a 9.1 percent decrease in housing value while a 

failed inspection in Barry or Eaton County yields an 8.6 percent decrease. Septic system 

inspection failure point estimates are more negative with Ingham declines of 11.1 percent and 

Barry-Eaton decreases of 10.3 percent. Once again, the point estimates are significantly different 

from zero, but one cannot reject that they statistically different from one another. 

The statistically significant and large negative estimates of the effect of a failed time-of-

sale inspection raise an important question: could these estimates be biased by unobserved 

characteristics? Many house systems require regular maintenance to ensure performance over 

time and lengthen the systems’ lifetimes. It is reasonable to believe a homeowner does not 

maintain her septic system may forego maintaining others, too. As a result, the quality of various 

systems in a house may be correlated and signal important information to potential homebuyers. 

A failed point-of-sale inspection, then allows a homebuyer to update their beliefs regarding the 

rest of the systems of the house. For example, a poor quality septic system might be correlated 

with a poor quality roof or a poor quality furnace. Or, perhaps houses that ultimately fail time-of-

sale inspections have other, readily observable flaws. Unfortunately, the quality of the systems of 
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a house are unobservable from a research perspective. Therefore, it is desirable control for time-

invariant unobservable heterogeneity.  

Table 7 presents estimation results obtained from a subsample of the houses included in 

the sample from Table 5. This subsample has a longer temporal range, now from 1999 to 2017, 

to facilitate a repeat sales approach. Only houses with at least two observed, arms-length 

transactions are included. This results in the sample size falling from 6,956 transactions to 2,607 

There are several reasons this subsample is smaller. First, some houses only sold during the time-

of-sale regulation period. Second, some houses were built during the regulation period and only 

sold once thereafter, registering a single transaction in the resale market. Third, only houses with 

verifiable characteristics were retained, including bedrooms, bathrooms, square footage, lot size, 

etc.  For the repeat sales model this includes, perhaps most importantly, age. Only observed 

time-varying characteristics are included in the fixed effects model. Time-invariant 

characteristics like number of bedrooms, square footage, etc., are not included in model because 

they are perfectly correlated with the property fixed effect. As a result, instead of structural 

controls and spatial controls, the models presented in Table 6 only employ house age fixed 

effects, in the form of age and age squared.  

The inspection failure estimates in the first column of Table 7 pool across the three 

counties and the ten year regulation period by system type. The point estimates are smaller in 

absolute value than the non-repeat specification presented in Table 5. This is consistent with 

expectations: unobserved property characteristics correlated with wells or septic system quality 

could bias the estimates of the first model downward, inflating the magnitude of the effect. 

Controlling for time-invariant property characteristics does not eliminate the negative and 

significant effects, though. A well inspection failure leads to a 7.7 percent decrease in housing 
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values, all else equal, while a septic system inspection failure leads to a 9 percent reduction. 

Although the standard errors are larger, due to the reduction in sample size, the estimates of the 

first column are large in magnitude and statistically significant at the 1 percent level. The 

estimates for well inspection failure and septic system inspection failure are not statistically 

different from one another, as shown in the first row of Table 8.  

The remaining columns of Table 7 diverge from the full sample estimates and tell a less 

consistent story. Column 2 presents estimates pooled across time and geography according to 

risk severity. Well inspection failures that result from high risk reasons lead to a significant 9.7 

percent house price reduction while well inspection failures for low risk reasons incur no 

significant price effect. Conversely, inspection failures from low risk reasons yield a significant 

11.1 percent house price reduction while high risk reasons have no significant effect. Given the 

size of the confidence intervals, though, it is not possible to reject a null hypothesis that the risk 

severity estimates are equal for well inspection failures and septic inspection failures, 

respectively. 

Column 3 presents estimates pooled across time by system inspected and Health 

Department. Houses in Ingham County experience a 10.6 percent decrease in value following 

well inspection failures. In contrast, houses in Barry and Eaton Counties do not exhibit a 

statistically significant negative effect. This could be in part driven by wells on properties with 

municipal water, which is more common in Barry and Eaton Counties. The estimates between 

the two time-of-sale programs are statistically different, as shown in the fourth row of Table 8 

below. Septic system inspection failures incur significant negative capitalization effects under for 

houses under both time-of-sale programs: 8.5 percent in Ingham County and 9.7 percent in Barry 

and Eaton Counties.  These estimates are not significantly different from one another.  
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Table 7: Repeat Sales Model  
Time-of-sale Inspection Failure Effects on House Prices, 3 Michigan Counties, 1999-2017 
 

    
 Failure by Type Failure by Risk 

Severity 
Failure by Type 

and Health 
Department 

 

    
Well Failure -0.080***   
 (0.019)   
Well Low Risk  -0.047  
  (0.031)  
Well High Risk  -0.102***  
  (0.024)  
Well Failure Ingham   -0.112*** 
   (0.020) 
Well Failure Barry Eaton   -0.014 
   (0.044) 
Septic Failure -0.094***   
 (0.027)   
Septic Low Risk  -0.118***  
  (0.033)  
Septic High Risk  -0.059  
  (0.042)  
Septic Failure Ingham   -0.089*** 
   (0.028) 
Septic Failure Barry Eaton   -0.091* 
   (0.048) 
    
Observations 2,607 2,607 2,607 
R-squared 0.374 0.375 0.376 

 
Number of APN 1,251 1,251 1,251 
House Age Controls YES YES YES 
Time FE Year & Quarter Year & Quarter Year & Quarter 

 
Standard Error Clusters CensusTract CensusTract CensusTract 
Number of Clusters 60 60 60 

 

    

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Table 8: Tests of Estimation Result Relationships: Repeat Sales Model 

Test H0 H1 Test Statistic p-value 

1 βWellFailure - βSepticFailure = 0 βWellFailure - βSepticFailure ≠ 0 F(1, 59) = 0.15 0.70 

2 βWellHighRisk - βWellLowRisk = 0 βWellHighRisk - βWellLowRisk ≠ 0 F(1, 59) = 1.75 0.19 

3 βSepticHighRisk - βSepticLowRisk = 0 βSepticHighRisk - βSepticLowRisk ≠ 0 F(1, 59) = 1.36 0.25 

4 βWellFailureBarryEaton = βWellFailureIngham βWellFailureBarryEaton ≠ βWellFailureIngham F(1, 59) = 4.10 0.05 

5 βSepticFailureBarrrEaton =βSepticFailureIngham βSepticFailureBarryEaton ≠ βSepticFailureIngham F(1, 59) = 0.00 0.97 
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Discussion 

Estimation results from the models presented provide evidence of a strong negative 

capitalization effect associated with failed time-of-sale inspections. It appears that there is 

negative and significant effect from failing either a time-of-sale well or septic system inspection 

and this effect is persistent even when failures are reconsidered from the perspective of severity 

or time-of-sale jurisdiction. Further, there is evidence that the negative price effects are persistent 

whether a cross-sectional approach or time-series approach is taken. This seems counterintuitive 

if one believes that risk severity or geographic location ought to cause differential effects. When 

controlling for differences across geographic locations through spatial controls and location fixed 

effects it is not too surprising that the two time-of-sale programs did not differ completely, 

especially because the programs have more similarities than differences.  

Low-risk and high-risk inspection failure reasons carry different levels of risk with 

respect to public health and property contamination. It is surprising that inspections that fail for 

reasons that involve leaking sewage and elevated levels of bacteria in water samples do not 

induce a more negative penalty than other reasons for inspection failure in the repeat sales 

model. Future work must focus on uncovering the mechanism behind the negative price effect of 

inspection failure and explain which characteristics of failure matter in equilibrium, if any.  

Anecdotal evidence from conversations with Health Department officials suggest that 

low-income homeowners play an important role in the story of time-of-sale policies. 

Homeowners short on funds may be less able to perform necessary maintenance on their wells 

and septic systems causing failures for low-income owned houses relative to high-income 

houses. Therefore, it is possible that failed inspections in low-income owned houses cannot be 

fixed by the homeowners left to their own devices. Given the structure of time-of-sale 
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regulations, however, any corrective action must be taken whether or not the house sells. As 

such, homeowners without the financial means to repair the problem systems need to sell their 

houses to and shift the burden to the homebuyers, resulting in a fire sale or at least reducing the 

bargaining power of the homeowner. This would generate downward pressure on the house price 

because the capital-constrained homeowner cannot perform the repairs or replacements and 

relies on the buyer to complete them and foot the bill.  

It is well established in the environmental economics literature that environmental quality 

is a luxury good as consumers with higher incomes are willing to pay more for increased 

environmental quality. In fact, Palmquist (1992) asserts that researchers should be wary if they 

do not find that consumers vary in their valuations of environmental quality along the income 

spectrum. While information regarding homeowner income or homebuyer income is not readily 

available, it may be possible to proxy for this information through other means. To exploit the 

information in the house price distribution itself, a method similar to Kuethe and Keeney (2012) 

could be used to investigate if the negative capitalization effects are driven from one tail of the 

price distribution. Kuethe and Keeny (2012) study the effect of concentrated agricultural feeding 

operations (CAFOs) on housing prices and employ quantile regression with a spatial weights 

matrix to reveal that CAFOs only have a negative effect on houses at or above the conditional 

mean price. It would be reasonable to expect that the negative capitalization effect of a failed 

time-of-sale inspection is driven by the lower end of the price distribution. This hypothesis will 

be tested in future analyses to better understand the negative capitalization effects uncovered in 

this study. 
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