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Introduction 

This paper introduces a concept for managing mold in vacant and default residential properties. 

Its central claim is that a vacated, secured home with no air movement is an incubator for 

mold — and that the industry’s practice of treating mold as an occasional cleaning event, rather 

than as the predictable output of a managed-environment failure, is what drives recurring cost 

and avoidable value loss. 

The purpose of the document is to make the case for a change in practice and to introduce the 

framework that delivers it. It is a concept paper, not a results paper: a field pilot is underway, 

and the validated performance data will follow at its conclusion. 

The argument proceeds in five steps. It first explains why the secured vacant home reliably 

produces mold. It then shows why that matters economically — untreated mold suppresses 

appraised value and disposition. It reviews why current reactive practice falls short, introduces 

the four-step environmental management framework proposed in its place, and closes with the 

pilot designed to quantify the result. 

The Secured Vacant Home Is an Incubator 

Mold requires four things: moisture, organic material, stagnant air, and time. An occupied home 

rarely supplies all four at once — occupants run HVAC, open doors and windows, generate air 

movement simply by living, and notice and respond to leaks. A secured, vacant home supplies 

all four continuously, and does so as a direct result of the steps taken to protect it. 

Standard preservation action Unintended environmental consequence 

Secure and seal against intrusion 
Eliminates the incidental air exchange occupancy 
provides; humidity has no path to escape 

Shut off / winterize utilities 
Removes HVAC circulation and dehumidification; 
interior climate drifts with the seasons 

Close and lock all windows and doors 
Air becomes fully stagnant — one of the four 
conditions mold requires 

Leave the structure undisturbed for months 
Provides the sustained duration that converts 
dormant spores into active colonization 

 

Organic material is built into every home, and time passes regardless. The only variables the 

industry actually controls are moisture and air movement — and the current model controls 

neither during vacancy. Without conditioning or circulation, vacant homes routinely sustain 

relative humidity in the 60–80% range, worst in basements and crawlspaces. Building-science 

guidance, including ASHRAE Standard 160 and EPA moisture-control guidance, is consistent 

that sustained RH above roughly 60% materially elevates fungal growth risk. 
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The conclusion is unavoidable: a sealed, unconditioned structure does not merely fail to 

prevent mold — it manufactures the conditions that cause it. Remediation spending is 

therefore not the cost of bad luck; it is the predictable operating cost of running incubators. 

Why It Matters: Untreated Mold Suppresses Value 

The financial damage from mold is not principally the cost of cleaning it. It is the effect that 

documented mold has at the appraisal. When an appraiser encounters untreated mold or water 

intrusion, value and disposition are affected immediately: the appraisal is conditioned on 

remediation rather than reported as-is, a cost-to-cure is deducted, and the broader condition 

concern suppresses value beyond the cleanup cost itself. 

From there the loss compounds in ways that cleaning the mold afterward does not reverse: 

financing is obstructed (FHA-insured transactions cannot close until the condition is cured), 

conveyance and re-inspection defects expose the servicer to curtailed reimbursement, 

marketing time extends and accrues holding cost, and condition stigma narrows the buyer pool 

and deepens REO discounts. 

We make no claim that mold reduces value by a fixed percentage — no such figure exists in a 

defensible form, because the impact is a cost-to-cure deduction plus a market-specific 

adjustment plus these indirect losses. The point is directional and, we believe, uncontroversial: 

untreated mold suppresses appraised value and slows disposition, often by far more 

than it would have cost to prevent. Quantifying that per-event severity across a real portfolio 

is one of the pilot’s objectives. 

The cheapest mold event is the one that never reaches the appraiser. The 
objective is not to clean mold more efficiently — it is to prevent the conditions 
that put it in front of the appraiser at all. 

Why Current Practice Falls Short 

The prevailing response to mold has well-understood limitations. These are not failures of effort; 

they are structural consequences of a reactive, visual, demolition-oriented model that intervenes 

only after growth is visible — and never changes the environment the technician leaves behind. 

Traditional approach Limitation 

Bleach / surface cleaning 
Lightens discoloration but does not degrade the 
organic material beneath; adds moisture to 
compromised assemblies 

Demolition-first scope 
Expensive and disruptive; treats every event as a 
removal event 

Portable dehumidifiers 
Impractical to power, empty, and maintain across 
long vacancies 
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Traditional approach Limitation 

One-time treatment 
Does not change the underlying environment, so 
conditions reactivate 

Visual inspection only 
Detects mold after it is visible — i.e., after the risk 
has already materialized 

The Framework: Four Steps to Manage the Environment 

The proposed model manages the environment continuously across the vacancy. It rests on 

four field-executable steps, applied in order. 

Step 1 — Enzyme Treatment in Place of Bleach 

The single most important practice change in this framework is also the least understood: 

replacing chlorine bleach with enzyme-based treatment as the primary tool against fungal 

growth on sound surfaces. The industry’s reliance on bleach is a habit inherited from general 

cleaning, not a method validated for mold remediation. Understanding why bleach 

underperforms — and why enzymes do not — requires looking at what each one actually does 

at the surface. 

How bleach works, and why it falls short. Sodium hypochlorite (household bleach) is an 

oxidizer. It destroys the pigment in mold — the melanin that gives a colony its black or green 

color — which is why a bleached surface looks clean. But oxidation is a surface-level chemical 

reaction, and it carries three structural problems for mold work. First, bleach is roughly 94–99% 

water; applying it to porous material such as drywall paper or wood deposits moisture directly 

into the substrate, feeding the very colony beneath the surface that the visible treatment did not 

reach. Second, the chlorine ion is consumed on contact with the surface and does not migrate 

into the porous material where hyphae (the root-like filaments of the colony) have penetrated, so 

the living structure below the stain survives. Third, bleach does nothing to the organic matrix — 

the biofilm and cellular debris — that the colony leaves behind; that residue remains as a 

nutrient bed for the next generation of spores. The result is a surface that looks remediated and 

re-grows within weeks once humidity returns. 

How enzymes work. Enzymes are catalytic proteins that break specific chemical bonds. Mold-

treatment enzyme blends — typically proteases, cellulases, and other hydrolytic enzymes — do 

not oxidize pigment; they catalytically digest the organic structures of the colony itself: the 

protein and polysaccharide bonds in hyphae, the extracellular biofilm that anchors the colony to 

the substrate, and the organic residue left behind. Because they are catalysts, enzyme 

molecules are not consumed in a single reaction the way the chlorine ion is; they continue 

breaking down organic material as long as substrate and moisture are present, which lets them 

work into the porous material rather than stopping at the surface. The outcome is degradation of 

the biological structure rather than bleaching of its color — the colony is digested and its 

anchoring residue removed, sharply reducing the substrate available for recolonization. Many 

commercial blends pair the enzymes with surfactants to lift the digested matrix and with a 

botanical or quaternary biocide to address residual viable spores during the same application. 
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The practical distinction for an investor is durability. Bleach addresses appearance; enzymes 

address the organism. In a vacant home that will sit for months at elevated humidity, an 

appearance-only treatment is a near-guarantee of recurrence, while substrate degradation 

meaningfully lowers the chance the same surface is re-colonized before disposition. 

Attribute Chlorine bleach Enzyme treatment 

Mechanism 
Oxidation — destroys surface 
pigment 

Catalytic digestion of organic 
structures (hyphae, biofilm, residue) 

Acts on Color / staining at the surface 
The biological material of the colony 
itself 

Penetration into 
porous material 

Poor — chlorine consumed at the 
surface 

Migrates into substrate while 
moisture and material remain 

Effect on organic 
residue / biofilm 

None — nutrient bed for regrowth 
remains 

Digests and lifts the residue that 
feeds regrowth 

Moisture added to 
assembly 

High — ~94–99% water, feeds 
hidden growth 

Applied as needed; product designed 
for the purpose 

Recolonization risk 
after treatment 

High — living structure below stain 
survives 

Substantially reduced — substrate 
degraded 

Material / safety 
considerations 

Corrosive; harsh fumes; damages 
finishes/metals 

Generally low-toxicity, low-odor; 
surface-dependent 

Appropriate use Cosmetic surface cleaning only 
Primary mold treatment on sound 
surfaces 

Examples of commercially available enzyme-based mold treatment products are listed in the 

Appendix for direct research and independent verification. 

Step 2 — Controlled Passive Airflow 

Of the four conditions mold requires, stagnant air is the one the industry can change most 

cheaply and has most thoroughly ignored. A secured vacant home is, by construction, a sealed 

box: every opening that would let air move has been closed and locked to protect the asset. The 

objective of this step is to restore air movement so that humid air cannot settle and accumulate 

— without ever compromising the security or weather-tightness that vacancy requires. 

The governing principle: drive air from the foundation up and out through the roof. Air 

movement in a building is driven by the stack effect — warm air rises, and as it exits high in the 

structure it pulls cooler air upward behind it. A vacant home already has a natural exhaust point: 

the passive vents built into the roof system (ridge vents, gable vents, turbine vents, and roof 

louvers) that ventilate the attic. The strategy is to put that existing chimney to work for the whole 

house. By creating a continuous internal path from the lowest level — the basement or 

crawlspace, where humidity and cool, damp air concentrate — upward through the living levels, 

into the attic, and out the roof vents, the house is made to draw its own moist air up and 

discharge it at the top. Crucially, this moves air entirely within the existing envelope and 

exhausts only through vents engineered for the purpose, so no window is opened, no wall is 

breached, and the home’s security and weather protection are untouched. 



The Secured Vacant Home as a Mold Incubator  |  Concept Paper 

Michael Greenbaum, Safeguard Properties  —  May 2026 Page 6 

Mechanically, establishing that vertical path is a sequence of simple, no-cost or low-cost 

actions, escalating only as needed: 

• Open the internal path. Interior doors are opened (or undercut) and closet and interior 

passage doors left ajar so air is not trapped in isolated rooms. Each closed door is a 

dead-end where humidity pools; an open interior is a single connected volume that can 

move as one. 

• Open the attic access and keep it open. The attic hatch, scuttle, or pull-down stair is 

fully opened and never closed, turning the attic — and the roof vents above it — into the 

discharge point for the entire house rather than a sealed compartment. This single step 

connects the living space to the roof exhaust and is the linchpin of the vertical path. 

• Connect the lowest level. Basement and crawlspace doors are opened and transfer 

pathways established so the dampest air at the bottom of the house can begin its rise 

rather than stagnating where it forms. 

• Activate HVAC circulation where available. Where utilities remain on, the HVAC 

system fan is run on circulate as needed to move conditioned air through the ductwork, 

reinforcing the natural stack flow and reaching rooms the passive path serves weakly. 

• Introduce directional fans where the natural path is insufficient. In homes where the 

stack effect alone is weak — low roof pitch, minimal vent area, or a deep basement — 

low-wattage fans are placed to give the air a directional, vector push along the intended 

path: pushing from the lowest level upward and staged toward the attic discharge. This 

converts a passive drift into a deliberate, directed current without any change to the 

building envelope. 

Why half measures are not acceptable here. It is tempting to treat ventilation as optional — to 

crack an attic hatch and consider it addressed. But stagnant air is the precondition that converts 

a humidity problem into a mold problem, and billions of dollars in residential asset value are 

written down every year because vacant homes were left as sealed boxes. A measure that only 

partially moves the air leaves humidity pooling in exactly the low, dark, enclosed spaces where 

colonization begins. The objective is not a gesture toward ventilation; it is a continuous, 

engineered path that keeps air moving from foundation to roofline for the entire duration of the 

vacancy. When the downside is a mold notation that resets the value of the asset, designing the 

airflow properly the first time is the only defensible standard. 

Step 3 — Monthly Humidity Monitoring 

Place inexpensive, battery-operated relative humidity monitors in the locations most prone to 

moisture — basements, crawlspaces, and lowest-level interior spaces. On each monthly 

inspection, the field technician photographs the monitor alongside the standard documentation, 

building a dated, defensible humidity history per asset at effectively zero incremental visit cost. 

Deliberately low-tech, by design. This concept uses standalone battery monitors read on the 

existing monthly cycle rather than live WiFi telemetry. Continuous connected sensors create a 

duty-to-act exposure — once an alert is generated, a missed or unanswered alert becomes 

documented negligence. A monitor photographed monthly captures the trend the program 
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needs without manufacturing a real-time alerting obligation, and it works in properties with no 

power or connectivity. 

Step 4 — Probiotic Stabilization 

The final step addresses what happens after a surface is treated and the crew leaves. Enzyme 

treatment degrades an existing colony, but it does not change the fact that the surface will sit for 

weeks in a humid, undisturbed environment where airborne spores are constantly resettling. 

Probiotic stabilization is the layer that occupies that surface in the interval, so that resettling 

spores find the territory already taken. 

What it is. A probiotic surface treatment is a water-based solution carrying beneficial, non-

pathogenic bacteria — most commonly hardy, spore-forming strains from the Bacillus family that 

are widely used in cleaning and food-safety applications. The same products typically include 

the enzymes and surfactants those bacteria produce, plus nutrients that keep the bacteria viable 

on the surface. The bacteria themselves are harmless to people, pets, and building materials; 

they are the same class of organisms used in commercial probiotic cleaners and septic 

treatments. 

How it defends the surface. The mechanism is competitive exclusion, not poisoning. Mold 

needs two things to establish on a surface: open space to anchor to, and organic nutrients to 

feed on. The probiotic bacteria colonize the treated surface first and consume the microscopic 

organic residue — dust, skin cells, organic film — that mold spores would otherwise use as 

food. With the food source continuously grazed down and the surface already occupied, an 

arriving mold spore has nothing to anchor to and nothing to eat, so it cannot establish a 

foothold. The defense is biological and ongoing: as long as the beneficial colony is alive on the 

surface, it keeps the micro-environment inhospitable to fungal growth, in effect maintaining the 

surface between monthly visits when no technician is present. 

How and where it is applied. Probiotic solution is applied as a fine spray or wipe onto cleaned, 

enzyme-treated surfaces — it is a finishing layer, applied after treatment, never as a substitute 

for it. Within the house it is directed to the highest-risk locations rather than applied everywhere: 

the lowest and dampest spaces (basement and crawlspace surfaces, framing, and masonry), 

the concealed cavity and substrate left behind whenever saturated porous material is cut out, 

and any treated surface in a zone where the monthly monitor shows sustained RH at or above 

60%. These are precisely the surfaces that stay damp, dark, and undisturbed between 

inspections, where a living biological defense earns its place. Drier, well-ventilated, low-risk 

surfaces do not need it. 

Examples of commercially available probiotic surface treatment products are listed in the 

Appendix for direct research and independent verification. 
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Proposed Standardized Treatment Model 

The framework translates into a simple field protocol any preservation crew can execute 

consistently, driven by the monthly RH reading and the condition of the affected surface. 

Property condition Mold treatment 

No visible growth, sustained RH below 60% Monitor only — monthly RH photo 

No visible growth, sustained RH 60% or above 
Create airflow; monitor; probiotic as preventative 
stabilization 

Visible growth, sound surface, sustained RH 
below 60% 

Enzyme treatment 

Visible growth, sound surface, sustained RH 60% 
or above 

Enzyme + probiotic 

Saturated / failed porous material (drywall, 
insulation, carpet) 

Cut out affected material; enzyme + probiotic the 
exposed cavity and substrate behind 

 

The protocol is governed by two readings the field crew already has: the monthly RH 

measurement and whether the affected surface is sound or has physically failed. Enzyme is the 

base treatment for any growth on a sound surface. Probiotic is added wherever sustained RH is 

60% or above — the threshold at which surface moisture supports recolonization — and always 

behind a cut-out, because the concealed cavity left after removing saturated material is a 

standing high-recolonization-risk condition regardless of the ambient reading. Material is cut out 

only where porous material (drywall, insulation, carpet) is saturated or has physically failed; the 

exposed cavity and substrate behind it are then treated with enzyme and probiotic. Square 

footage does not by itself dictate removal. 

Repurposing the Mold Allowable 

Most investor mold allowables today function as small reactive remediation budgets — a fixed 

figure released after mold appears. The concept proposes repurposing that same allowable into 

a preventative environmental-stabilization allowance that funds enzyme treatment of sound 

materials, passive airflow measures, monthly RH monitoring, and — where thresholds warrant 

— stabilization. The dollars are largely already budgeted; the proposal is to spend them earlier, 

where they prevent severity, rather than later, where they only chase it. 

The Pilot: Generating the Evidence 

This is a concept paper, and the supporting economics should be earned, not asserted. A field 

pilot is currently underway specifically to generate credible, portfolio-grounded key performance 

indicators on mold containment, remediation severity, and cost. Those validated results will be 

published at the pilot’s conclusion rather than estimated here — a model built on guessed inputs 

would only undermine the concept. 
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The pilot is designed to measure: 

• Per-asset relative humidity trends over the vacancy, captured via monthly monitor 

photographs 

• Mold incidence and recurrence in managed versus baseline assets 

• Remediation frequency and severity — how often assets reach removal-level conditions 

• Frequency with which mold conditions affect appraisals, and the associated value and 

cost-to-cure impact 

• Preservation cost per asset: prevention spend versus avoided remediation and holding 

cost 

• Conveyance condition stability, re-inspection outcomes, and investor exception rates 

• Time-to-disposition condition readiness 

A suggested scale of 50–100 vacant assets across varied climates provides enough 

environmental diversity to test the concept where it matters — humid, cold, and mixed regions 

— while remaining operationally manageable. On completion, this paper will be reissued with 

measured results in place of the qualitative case made here. 

Conclusion: The Practice Has to Change 

The industry has treated mold in vacant properties as an unfortunate event to be cleaned up. 

The more accurate framing is that the standard practice of securing and sealing a vacant 

home, with no air movement and no moisture management, reliably produces mold — 

and that untreated mold suppresses value most expensively at the appraisal, far beyond the 

cost of prevention. 

The path forward requires no new science: replace bleach with enzyme treatment where 

materials are sound, create airflow so the home is no longer a sealed box, monitor humidity on 

the existing monthly cycle, stabilize where the data warrants it, and redirect the mold allowable 

from reaction to prevention. The framework is deliberately low-tech, field-executable, and 

complementary to every remediation standard already in force. A pilot is underway to quantify 

the result — but the argument that precedes the numbers is simple: if a secured, stagnant 

vacant home is an incubator for mold, the most effective and lowest-cost remediation is to stop 

building incubators. 
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Appendix — Commercially Available Products 

The products below are listed so reviewers can research them directly. Inclusion is not an 

endorsement, and the categories overlap — several products combine enzymatic, botanical, 

and registered-biocide functions. Product names, formulations, and EPA registration status 

change over time; before any product is specified in a program, it must be independently 

verified against its current manufacturer label, Safety Data Sheet (SDS), and EPA registration 

number, and confirmed to perform the specific function (enzymatic degradation, biocidal action, 

or probiotic stabilization) attributed to it here. 

Enzyme-Based Mold Treatment Products 

Enzyme-bearing or enzyme-adjacent treatments used to degrade fungal material on sound 

surfaces. Several pair enzymatic or botanical action with a registered biocide — confirm which 

function each performs. 

• Benefect Decon 30 — Benefect (Sensible Life Products) 

• Concrobium Mold Control — Concrobium 

• Concrobium Professional — Concrobium 

• MediClean / Microban enzyme cleaners — Microban (Profresh Products / Microban 

International) 

• BioESQUE Botanical Disinfectant — Bioesque Solutions 

• Sporicidin enzyme-based treatments — Contec Professional / Sporicidin 

• EnzyCleanse and comparable enzymatic cleaners — various manufacturers 

Probiotic Surface Stabilization Products 

Water-based products carrying beneficial, non-pathogenic bacteria (commonly Bacillus strains) 

used as a finishing layer to suppress recolonization through competitive exclusion. 

• Concrobium probiotic / mold-control line — Concrobium 

• BetterAir / Enviro-Biotics probiotic treatments — BetterAir 

• Probiotic Solutions / Homebiotic surface products — Homebiotic 

• Synbio / commercial probiotic cleaning concentrates — various manufacturers 

Note: probiotic surface treatments for mold control in unconditioned vacant structures are an 

emerging category, and available products vary widely in strain composition and intended use. 

Verification of viability, shelf life, and intended application surface is especially important here. 


