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Abstract

Substance use disorder (SUD) is a public health crisis in the United States associated with significant
economic costs including healthcare, criminal justice, productivity, and mortality and morbidity costs.
In this paper, we present a tool for a customizable economic analysis that can be utilized by different
recovery program owners and operators within the SUD continuum of care that considers these
program’s operating and capital costs, location, size, and success rate. The goal of this tool is to provide
owners and operators with an accessible tool that can estimate their individual program’s economic
costs, benefits, and return on investment. In applications of the tool, we find that there are significant
benefits associated with SUD recovery-oriented services, even with more conservative modeling of
recovery benefits. Specifically, we find that a representative recovery housing program in Florida yields
anet benefit of $143 million over 20 years with an associated return on investment of $22.19 per dollar
invested. Further, we find that the net benefits of different recovery-oriented modalities including a
recovery house, a recovery campus, and a residential inpatient program are positive, with returns on
investment varying from nearly $22 per dollar invested to $1 per dollar.

Introduction

Substance use disorders (SUDs) are a public health crisis in the United States (U.S.), with over
46 million Americans meeting the definition for having an SUD (Office of the U.S. Surgeon
General, 2022; SAMHSA, 2022). SUDs, defined as the recurrent use of alcohol and/or drugs
that cause clinically significant impairment in daily life, have far-reaching consequences for
both individuals and society (CDC, 2022). Mortality related to SUD is at a historic high with
over 100,000 drug overdose deaths and nearly 140,000 deaths due to alcohol use disorder
in 2021 (Ahmad et al., 2021; SAMHSA, 2022). Beyond individual loss of life, SUD imposes
significant costs on society via healthcare costs, criminal justice costs, lost productivity costs,
and family and generational impacts. The total economic cost of SUD in the U.S. in 2019 was
estimated to be approximately $3.7 trillion when including costs related to healthcare,
criminal justice, productivity, public assistance administration, research and prevention,
and quality of life lost (Recovery Centers of America, 2019).
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Despite the significant costs and individual suffering imposed by SUDs, treatment
resources do not meet the demands of those in need. In 2021, 95% of people ages 12 and
older with SUD did not receive any type of treatment (SAMHSA, 2022). Of those who wanted
to access treatment, commonly cited barriers to treatment included the lack of availability of
different recovery support services, lack of insurance coverage, and costs associated with
treatment (Park-Lee er al., 2017). Service gaps are plentiful along the entire SUD continuum
of care including prevention, harm reduction, screening, referrals, inpatient and outpatient
treatment, and other recovery support services (Blevins et al., 2018; Krawczyk et al., 2022;
Larney et al., 2017; Lenahan et al., 2023; Mintz et al., 202 1; Tomko et al., 2022). Expansion
of recovery support services has the potential to yield significant benefits for both individuals
and society as a whole.

A number of cost—benefit analyses have been conducted on different treatment interven-
tions for SUD, the majority of them finding that the economic benefits of treatment exceed the
economic costs (Cartwright, 2000; Fardone et al., 2023). Positive net benefits have been
found for youth prevention programs (Miller & Hendrie, 2008), deflection and diversion
programs (Aos et al., 2004; Carey & Finigan, 2004; Zarkin et al., 2015), medication-assisted
treatment (Fairley et al., 2021; Ijioma et al., 2021), harm reduction (Ijioma et al., 2021), and
recovery housing (Cole et al., 2021, 2022, 2023). Many of these cost-benefit analyses are
limited to short-term follow-up studies of individuals, single-individual programs, or state
systems’ monitoring of outcomes and involve a variety of different methods (Cartwright,
2000). Due to the variety of data sources and methods employed in these analyses, it is
difficult to compare the economic benefits of different treatment programs.

Economic analyses are often important to demonstrate the value of treatment services to
support investments and associated expansion, but many recovery programs operate with
relatively small operating budgets that are not conducive to the rigorous data collection
needed to support individual program cost—benefit analyses (Ashworth et al., 2022). Further,
in addressing community opposition and stigma, and addressing local stakeholders, many
recovery programs need to demonstrate local impacts at the state level to secure funding and
state support. As such, there is a need for an economic tool that is flexible enough to capture
the economic benefits and costs of different recovery support programs that can be easily
utilized and adapted by recovery program operators.

In this paper, we outline a tool that can be utilized by different recovery programs along
the continuum of care that estimates the benefits and costs of SUD recovery programs. The
goal of this tool is to provide owners and operators of recovery programs like recovery
housing, residential treatment, and outpatient programs with an accessible and straightfor-
ward tool that can be easily adapted to specific needs to estimate the economic costs,
benefits, and return on investment for programs. Economic benefits of SUD recovery
programs include reduced healthcare utilization, reduced criminal justice involvement,
and increased market and household productivity, as well as increased health and well-
being as reflected by reduced morbidity and premature mortality. Economic costs of
recovery programs include the annual operating costs including staffing, supplies, and
programming, as well as any capital costs related to infrastructure and land purchases.

When examining the costs and benefits of different recovery programs, we focus on three
recovery service modalities in particular: a recovery house, a recovery campus, and a 30-day
residential program as they represent multiple recognized pathways to recovery that vary in
their service intensity, financial makeup, and average success rate. Recovery housing, an
intervention model designed to support individuals in their recovery by providing stable

https://doi.org/10.1017/bca.2024.26 Published online by Cambridge University Press


https://doi.org/10.1017/bca.2024.26

Journal of Benefit-Cost Analysis 337

housing and emphasizing abstinence and peer support, has been found to be associated with
positive changes in recovery-related outcomes including substance use, employment,
criminal justice involvement, and mental health (Jason & Ferrari, 2010; Mericle, Slaymaker,
et al., 2022b; Polcin, 2009; HUD, 2015). Based on studies conducted to-date, recovery
housing has been found to be a cost-effective resource, especially in rural communities, due
to the relatively high success rate and low cost of care (Ashworth et al., 2022; French et al.,
2008). A recovery campus program combines aspects of sober living, peer support, clinical
services, life skills education, and employment in one location to assist individuals in their
recovery. The recovery campus presented in this paper is modeled from the Recovery
Kentucky program which currently operates 18 centers serving nearly 2,000 individuals
in Kentucky (Cole et al., 2023). Short-term residential treatment programs are more
clinically focused than both recovery housing and a recovery campus and include more
intensive clinical services over a shorter period of time. Due to their intensive level of
services, many residential inpatient programs have a higher cost of care (French ez al., 2008).
As many individuals going through residential inpatient programs do not receive adequate
follow-up care upon program departure (Bass et al., 2023), especially care pertaining to
health-related social needs, the success rate of such programs is often lower than that of
recovery housing or recovery campuses (Arbour et al., 2011; de Andrade et al., 2019).

We find that there are significant benefits associated with SUD treatment even with
a more conservative modeling of recovery benefits. Specifically, we find that a representa-
tive recovery housing program in Florida yields a net benefit of $143 million dollars over
20 years with an associated return on investment of $22 per dollar invested. Further, we find
that the net benefits of different treatment modalities including a recovery house, a recovery
campus, and a residential inpatient program are positive, with returns on investment varying
from nearly $22 to $1 per dollar invested. Altogether, we present a versatile tool that can
serve a variety of recovery program types that provide location-specific assessments of the
costs and benefits of recovery programs.

Methods

We begin by examining the benefits associated with recovery housing programs. Benefits
from SUD recovery are numerous and include both direct and indirect benefits. Direct
benefits can be captured via an individual’s willingness to pay for reductions in mortality risk
and an increase in health and wellbeing, whereas indirect benefits arise from avoided costs
pertaining to healthcare utilization, criminal justice involvement, decreased productivity,
family and generational impacts, emotional impacts, and public administration. The full
suite of indirect benefits from SUD recovery is difficult to quantify. As such, in this model,
we focus on the reliably quantified and impactful benefits including avoided healthcare,
criminal justice, and productivity costs.

Data

All benefits and costs that were included in this model were informed by the researcher’s
experience working with SUD recovery programs, as well as the feedback from recovery
program operators and individuals with SUD-lived experience. Specifically, estimates
related to avoided healthcare costs and avoided market and household productivity costs
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were drawn from the economic analysis provided by the Recovery Centers of America
(2019) which compiled numerous available datasets (as outlined in Table 1) to estimate the
total economic cost of SUD in 2019. Avoided criminal justice cost estimates were informed
by state-level criminal justice expenditure data from the Bureau of Justice Statistics (2017a).
Table | provides an overview of the benefits included in the model, benefit subcategories, as
well as associated data sources.

First, we focus on quantifying the avoided healthcare costs per person served by arecovery
program. We use an estimate of healthcare costs associated with SUD calculated by the
Recovery Centers of America which estimated the total costs associated with SUD in the
U.S. in 2019 (Recovery Centers of America, 2019). Healthcare costs included in their
estimate are those associated with inpatient and outpatient hospital stays, specialty disease,
health insurance administration, crime victim healthcare, treatment, and other costs associ-
ated with emergency services and prescriptions. In 2019, they estimated that direct healthcare
costs associated with SUD were $118.5 billion. As we already calculate the cost associated
with a recovery program elsewhere in the model, we subtract healthcare costs associated with
SUD treatment and services (approximately $40.4 billion) to avoid double counting. Further,
we subtract healthcare costs that are likely to remain after an individual enters long-term
recovery, like costs from diseases associated with SUD (approximately $25.8 billion). As
such, the total estimated healthcare cost of SUD in the U.S. in 2019, after subtracting SUD
treatment costs and specialty disease costs, was approximately $52.35 billion (Recovery
Centers of America, 2019). Specifically, this estimate includes healthcare costs related to
inpatient and outpatient hospital utilization ($42.2 billion), other medical costs related to

Table 1. Types of benefits included in the model and their associated data sources

Benefit included in model Data source

Avoided healthcare costs Recovery Centers of America (2019)
Hospital visits (inpatient and outpatient) Agency for Healthcare Research and
Quality (2017a, 2017b)

Other medical costs (ambulance, Health Care Cost Institute (2019);

prescription drugs, etc.) SAMHSA (2014)

Insurance administration costs National Drug Intelligence Center (2011)

Crime victim healthcare costs Recovery Centers of America (2019)
Avoided criminal justice costs — State level =~ Bureau of Justice Statistics (BJS) (20172a)

Wages for police, judicial, and legal BIJS (2017a)

Capital outlays for correctional institutions BJS (2017a)
Other expenditures for police, judicial, and BJS (2017a)

legal.
Avoided market and household productivity Recovery Centers of America (2019)
costs
Productivity loss due to health Agency for Healthcare Research and
Quality (2017a); NDIC (2011)
Productivity loss due to incarceration BJS (2017b)

Reduced morbidity and premature mortality — Keller et al. (2021)
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emergency services, primary care, prescription drugs ($7.59 billion), insurance administra-
tion ($2.53 billion), and crime victim healthcare ($33 million).

As we need a per person with a SUD estimate of healthcare costs, we then divide the total
healthcare costs associated with SUD by the estimated number of people with a SUD ages
18 and up in 2017 as estimated by the National Survey of Drug Use and Health (SAMHSA,
2020). As the majority of healthcare cost estimates were informed by 2017 data, we use 2017
as our reference year for the number of people with a SUD. In 2017, there were an estimated
18,708,000 individuals who met the criteria for having an SUD (SAMHSA, 2020). As such,
we divide our total estimated healthcare cost informed by the Recovery Centers of America
(2019) estimate ($52.35 billion) by the number of individuals with a SUD in 2017 (18.71
million). This gives us average healthcare costs associated with SUD per person with an SUD
in 2017 of $2,798. As healthcare costs vary by state, we then weigh the per person healthcare
cost by comparing per capita healthcare spending in each state to the U.S. average. Finally, we
adjust the per person healthcare cost by state to 2021 dollars to account for general inflation
using the Economics and Pricing Tools package in R (Condylios, 2023). We present the
adjusted value of avoided healthcare costs per person with an SUD for each state in the
Supplementary Materials.

Next, we calculate avoided criminal justice costs per person served by a recovery program.
As our tool is designed to capture benefits based on the location of the program, we use state-
level criminal justice expenditures from 2017 provided by the Bureau of Justice Statistics
(BJS, 2017a). These costs include wages, capital outlays, and other expenditures related to
police protection, judicial and legal functions, and the Department of Corrections. The
percentage of crime associated with SUD is difficult to measure, however, according to the
Federal Bureau of Investigation’s Uniform Crime Reporting, approximately 25% of arrests in
the U.S. were related to drug offenses or driving under the influence in 2017 (Criminal Justice
Information Services Division, 2017). While this may underestimate the total number of
criminal justice expenditures related to SUD, it provides a central estimate from which
sensitivity analysis may be conducted. We are then able to calculate the individual SUD
criminal justice cost by multiplying the state criminal justice expenditures by the percent of
criminal justice expenditures related to SUD (25%) and dividing by the estimated number of
individuals with an SUD per state in 2017 (SAMHSA, 2018). We then adjust the per-person
criminal justice cost by state to 2021 dollars for inflation using the Economics and Pricing
Tools package in R (Condylios, 2023). We present sensitivity analysis for the percent of
criminal justice expenditure related to SUD in the Supplementary Materials as well as the
adjusted value of avoided criminal justice costs per person with an SUD for each state in the
Supplementary Materials.

Next, we examine productivity costs associated with SUD due to premature death,
incarceration, absenteeism, and diminished productivity. To calculate the avoided produc-
tivity costs per person served by a recovery program, we use the total productivity costs
estimated by Recovery Centers of America (2019). In 2019, the Recovery Centers of America
estimated that productivity loss costs associated with SUD were approximately $206.75
billion. We subtract the productivity costs of SUD treatment (approximately $14.76 billion)
from the total estimate as we are already accounting for the costs of treatment. As such, the
estimated total annual productivity cost associated with SUD in our model is estimated to be
approximately $192 billion per year (Recovery Centers of America, 2019). We then calculate
the productivity cost per person with a SUD in 2019 by dividing the total productivity cost of
SUD by the estimated number of people with an SUD in 2019, approximately 20.33 million
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(SAMHSA, 2020). Dividing $192 billion by 20.331 million, we find the average productivity
cost per person with a SUD in 2019 was $9,443. Then, we adjust the average productivity cost
per person with an SUD to 2021 dollars (approximately $10,009) to adjust for inflation using
the Economics and Pricing Tools package in R (Condylios, 2023).

Finally, we examine the direct benefits of SUD recovery as captured by quality adjusted
value of a statistical life year. The value of a statistical life year (VSLY) provides an
economic measure of an individual’s tradeoffs between health-related risks and other
consumption. VSLY can be calculated with the following formula, where L is the life
expectancy of an individual, rygy is the personal time discount rate, and VSL is the value of a
statistical (VSL) estimate used:

L
VSLy < TvsL*VSL (1)

1—(1+rys) "

As VSL can differ by context and country in which it is estimated, we use a central VSL
estimate ($8,989,328) informed by a systematic review of 21 health-related studies con-
ducted in developed countries (Keller ez al., 2021). Assuming a standard life expectancy for
those who enter long-term recovery, we set the life expectancy L to be 78 (CDC, 2024). Our
annualized VSLY measure, as informed by Equation (1) and assuming a personal time
discount rate of 3% (Li & Pizer, 2021), is $299,545. As we are valuing nonfatal morbidity
reductions, we use the quality-adjusted life years (QALY) metric to measure the increased
utility of the health status of the individual (ICER, n.d.; Salomon, 2017). Estimates suggest
that SUD reduces the quality of life by 0.13 and 0.20 QALYs, with higher estimates reserved
for more severe SUDs (Nicosia et al., 2009). Based on SUD severity indicators commonly
measured in recovery research, those who use recovery programs often have more severe
SUDs requiring higher levels of care (Johnson et al., 2020), thus we assume the added
QALY from successful utilization of a recovery program is 0.20. As such, we calculate the
added value of health improvement as QALY (0.20) multiplied by the VSLY ($299,545).
From that calculation, we estimate that improved health status and reduced premature
mortality risk per year are valued at $59,909. We present a sensitivity analysis around the
personal discount rate (ryst,), the VSL central estimate (VSL), and the added QALY due to
SUD treatment in the Supplementary Materials.

Model

Next, we discuss calculations of the costs and benefits associated with recovery programs.
Table 2 provides an overview of the parameters included in the calculations of costs and benefits
associated with recovery programs, whether they are informed by the model or the recovery
program operators when using the tool, and the value (if applicable) of that parameter.

First, we discuss the costs captured in our model. We capture two aspects of costs
associated with a recovery program. First, we capture the variable operating cost of a recovery
program across each year. This cost can be assumed to be constant across all years or increase
according to planned expansions in the number of individuals served. Further, we include
capital costs that may be associated with a recovery program including the cost of purchasing
land and construction of buildings. The cost function is as follows:

C=S+i(0(1+m*x))*(1+r)*x )
x=0
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Table 2. Parameters included in the costs and benefit equations

Variable Definition Provided by Value
Costs
C Total costs (operating costs plus Model N/A
capital costs)
(0] Operating costs Operator N/A
m Annual percentage increase in Model 7%
healthcare service costs
S Total depreciation of capital assets Model N/A
over the timeframe
Cap Initial capital investment Model N/A
l Percentage of capital investment Operator 20%
spent on land purchase
U Years of the useful life of the capital Model 39 years
investment
Benefits
0 Time lag of recovery benefits Model Two years:d, = ﬁ
discount parameter Five years: d5 = Ty
A Success rate of the program Operator N/A
(percent of each cohort that
achieves long-term recovery)
N Number of individuals served in Operator N/A
each annual cohort
P Avoided productivity cost per Model $10,009
person with a SUD
Ccl State-specific avoided criminal Model See state-specific costs in
justice cost per person with a SUD Supplementary
Materials
HC State-specific avoided healthcare Model See state-specific costs in
cost per person with a SUD Supplementary
Materials
QALY Quality-adjusted monetary benefit ~Model $59,909

from increased quality of life from
long-term recovery

Other parameters

Ty

Number of years each cohortis in ~ Model N/A
recovery (first cohort will be in
recovery for X — 1 years, second
cohort will be in recovery for X —2

years, etc.)

Number of yearly cohorts over Operator N/A
the timeframe of analysis

Real discount rate Model 3%

State where the recovery program is Operator NA
located
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where C is the total discounted costs, S is the capital costs of the project as captured by the
depreciation of the capital assets, O is the base year operating cost for each cohort of recovery
residents, m is the percentage increase in healthcare-related costs, and r is the real discount
rate. Costs associated with providing healthcare services have been shown to be increasing
by approximately 7% annually (PwC Health Research Institute, 2024). As such, we assume
that the operating costs of recovery programs will likely see the same increase in service
costs. As such, we set m equal to 7% such that each year operating costs will increase by 7%
from the base year. For example, if the recovery program has an annual operating cost of
$100,000 in the first year, the operating cost will increase 7% in the second year ($107,000),
14% in the second year ($114,000), 21% in the third year ($121,000), and so on.

As we want to account for the residual value that land and construction may have after the
lifetime of the project, we calculate our total capital costs as follows:

S=[Cap*(1—l)] o X 3)

U

where S is the total depreciation of capital assets over the timeframe of analysis, Cap is the
initial capital investment, /is the percentage of the capital investment that was spent on land,
U is the years of useful life of the capital, and X is the number of yearly cohorts each recovery
program can serve in the timeframe of analysis. According to the above equation, we see that
the capital cost is the initial capital investment minus the depreciated residual value of the
investment at the end of the planning horizon. We assume standard straight-line depreciation
for nonresidential property as outlined by the Internal Revenue Service (IRS, 2022), such
that U is equal to 39 years and assumes approximately 20% of capital investments are spent
on land.

A complication of conducting economic analyses of recovery programs is the modeling
of the recovery process itself. SUD recovery is often not a linear process where a treatment
intervention occurs, and a person enters recovery for the rest of their life. SUD is a chronic,
relapsing disease and studies have shown that people seeking recovery have an average of
five recovery attempts before long-term recovery is achieved (Kelly ef al., 2019). Further,
once long-term recovery is achieved, there may be a delay before the benefits of recovery
start accruing. Research assessing different aspects of recovery across time, including
recovery capital, quality of life, and psychological distress, found that many recovery
indicators take between 2 and 5 years to reach the same levels as individuals who do not
have a SUD (Kelly et al., 2018). As such, we include a discount parameter, J, to model the
time-lag of recovery benefits. Specifically, we present cases where ¢ is equal to one to
represent a linear and immediate model of recovery, where J is a logistic function where
benefits begin to be fully accrued after two years and a case where ¢ is a logistic function
where benefits begin to fully accrue after 5 years.!

To calculate the present value of benefits from a recovery program, we sum the benefits
associated with recovery (avoided criminal justice, productivity, and healthcare costs and
reduced morbidity and premature mortality) for each annual cohort served by the recovery
program that enters long-term recovery overall cohorts served. The present value of benefits
of recovery programs is as follows:

! Specifically, we parameterize the two-year lag to be 6, = ﬁand the five-year lag to be ds = ﬁ, such
that a fraction of total benefits are accrued before years two and five, respectively, and the full suite of benefits being

accruing at two and five years.
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X Ty
B(s)=> (D _[6(t) # (N %A) % [P+CI(s) + HC(s) + QALY+ (1+7) ") (4)
x=1 t=0

where X is the number of yearly cohorts each recovery program can serve in the
timeframe of analysis, 7 is the number of years each cohort of recovery program participants
is in recovery, d(¢) is the time-lag of recovery benefits discount parameter, r is the real
discount rate, N is the number of individuals served in each annual cohort, A is the success
rate of the program defined as the percent of individuals that achieve long-term recovery due
to the recovery program, P is the avoided productivity cost per person with a SUD, CJ(s) is
the state-specific avoided criminal justice cost per person, HC(s) is the state-specific avoided
healthcare cost per person, and QALY is the quality-adjusted monetary benefit from the
increased quality of life due to the recovery program. The estimated value of a recovery
program is a function of the state in which it is located, s. Specifically, the avoided healthcare
and criminal justice costs differ by the state in which the program is located. Because we do
not include dynamic modeling of individuals’ lifespans who achieve long-term recovery, the
planning horizon or number of yearly cohorts each program can serve, X, has a maximum
value of 30 as it is unlikely that those who enter long-term recovery due to the program would
continue to live and accrue benefits more than 30 years past when they entered the recovery
program.

Benefits are calculated such that all individuals in a cohort that achieve long-term
recovery accrue benefits associated with recovery for the remaining timeframe of analysis.
For example, if a recovery program serves 20 annual cohorts, the timeframe of analysis
would be 20 years. The individuals that achieve long-term recovery in the 1* year of the
program’s operation would accrue recovery benefits for 19 years and the individuals that
achieve long-term recovery in the 2™ year of the program would accrue recovery benefits for
18 years. Total benefits each year is a cumulative sum of the benefits in a year by all
individuals that have achieved long-term recovery in all years prior. For example, the total
annual benefits in year 3 of the program would be the annual benefits accrued from recovery
for those individuals who entered long-term recovery in years 1 and 2.

Finally, the present value of net benefits is calculated by subtracting the total costs
informed by Equation (2) from the total benefits informed by Equation (4). Additionally, the
return on investment of a recovery program is calculated by dividing the net benefits by the
total costs.

Results

In this section, we present results from a series of use cases as well as sensitivity and break-
even analyses regarding key parameters. Table 3 shows the benefits, costs, net benefits, and
return on investment for a baseline recovery program that was parameterized to be repre-
sentative of an average recovery housing program serving 50 residents annually. Specifi-
cally, the representative recovery housing program has an average annual operating cost of
$250,000 per year and an initial capital cost of $670,000. We set the location of the recovery
house in Florida as Florida has the highest estimated number of recovery houses in the
U.S. (Mericle et al., 2022a). We set the success rate, the percentage of residents served that
enter long-term recovery for the entire time horizon, at 35% as indicated by studies on
recovery housing length of stay (Aase et al., 2014; Jason et al., 2007a; Jason et al., 2016;
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Table 3. Benefits, costs, and return on investment of Baseline Recovery Program™ across
different models of recovery including linear model, 2-year time lag of benefits, and
5-year time lag of benefits

Variable* No lag 2-Year lag 5-Year lag
Total benefits $199,113,622 $188,527,476 $149,914,496
Total costs $6,463,864 $6,463,864 $6,463,864
Net benefits $192,649,758 $182,063,612 $143,450,632
Avoided criminal justice costs $9.415,129 $8,914,561 $7,088,738
Avoided healthcare costs $11,148,111 $10,555,406 $8,393,516
Avoided productivity costs $25,560,277  $24,201,331 $19,244,570
Reduced morbidity and premature

mortality $152,990,105 $144,856,178 $115,187,671
Total return on investment $29.80 $28.17 $22.19

*Parameter values informed by program: Number of yearly cohorts (X) =20, Number of residents served in each annual cohort (N) =
50, state where program is located (s) = Florida, operating costs (0) = $250,000 per year, capital investments (Cap) = $670,000,
Percentage of each cohort that achieves long-term recovery (A) = 35%.

Jason et al., 2007b). Finally, we set the time horizon of the analysis at 20 years such that the
recovery program is serving 20 yearly cohorts.

With no time lag of benefits factored into our calculation, we find that the present value of
net benefits of a representative recovery house is positive and substantially large. Specif-
ically, we find that total benefits are estimated to be $199 million and total costs of the
recovery program are estimated to be $6.5 million, leading to net benefits of approximately
$192.6 million over 20 years. The majority of the benefits accrued come from morbidity and
premature mortality risk reductions (77%), with the next largest portion of benefits being
accrued from avoided productivity costs (13%). Avoided healthcare and criminal justice
costs both accounts for approximately 6% and 5%, respectively, of the total benefits accrued
from the recovery housing program. The return on investment with no time lag of benefits is
approximately $29.80 per dollar invested into the program. More conservative estimates of
the economic impacts of a representative recovery house also show significant economic
benefits. Including a two-year time lag in the accrual of benefits decreases the net benefits by
approximately 5.5% or $10.6 million. Similarly, including a 5-year time lag decreases the net
benefits by 25.5% or $49.2 million. Even with a more conservative estimate of the value of a
recovery housing program that includes a 5-year time lag, the return on investment of the
program is substantial at $22.19 per dollar invested.

Next, we examine the economic value of different types of recovery programs, including
a singular recovery housing program, a recovery campus program, and a residential inpatient
program. We parameterize the recovery housing program based off a representative recovery
house serving 100 residents in Florida with an operating cost of $500,000 per year, capital
costs of $1.34 million, and a success rate of 35% (Ashworth er al., 2022). We examine a
recovery campus that serves 100 individuals annually in Florida with an operating cost of
$2.8 million per year, capital costs of $12.5 million, and a success rate of 45% (Cole et al.,
2023). Finally, we parameterize a residential inpatient program based off research on the
average costs of residential programs as well as a search of nonprofit residential inpatient
program capital costs (French ez al., 2008). Specifically, we examine a residential clinical
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Table 4. Economic characteristics, benefits, and costs across different recovery program
types assuming a 5-year time lag in benefits

Variable Recovery house Recovery campus Residential clinical
Operating cost $500,000 2,800,000 3,900,000
Capital cost $1,340,000 12,500,000 3,500,000
Success rate 35% 45% 23%

Total benefits $299,828,992 $385,494,418 $197,030,480.13
Total costs $12,927,728 $74,444.919 $97,984,177.69
Net benefits $286,901,263 $311,049,498 $99,046,302.44
Return on investment $22.19 $4.18 $1.01

program in Florida serving 100 people each year with an annual operating cost of $3.9
million, capital costs of $3.5 million, and a success rate of 23%. Table 4 shows the economic
benefits, costs, and return on investment across the three treatment modalities.

We find positive net benefits across all recovery programs examined, with the highest
return on investment attributed to the recovery housing program ($22.19), followed by the
recovery campus ($4.18), and finally the residential clinical program ($1.01). Recovery
housing has a higher rate of return on investment due to its significantly lower costs and
comparable success rates compared to the recovery campus and residential clinical pro-
grams. A recovery campus program yields 8% more in net benefits than recovery housing
but at a significantly higher cost. While the residential clinical program has the lowest return
on investment and net economic benefits of the three treatment modalities examined, it still
yields over $99 million in net benefits across 20 years.

As the success rate of the program can be the most difficult to estimate, especially for
smaller programs with limited data collection capacities, we conduct sensitivity analyses for
each recovery program type across different success rate assumptions. The present value of
net benefits for the recovery house is positive given a success rate of approximately 2%. The
present value of net benefits for the recovery campus and the residential inpatient program
are 9% and 12%, respectively.

Discussion

In this paper, we present an adaptable tool that can be utilized by a variety of different types
of recovery programs to assess the economic costs and benefits associated with their
program. We find that, for representative cases of different types of recovery programs
including recovery housing, a recovery campus, and a residential clinical program, that the
net present value of the programs is positive. We find that a representative recovery house
serving approximately 100 people has a total economic value of almost $143 million over
20 years. We find that even for more costly, high-intensity treatment models like residential
clinical programs, the net benefits of the program are positive, with a return on investment of
over $1 per dollar invested over 20 years. Although there is often much uncertainty about the
actual success rates of different recovery programs, we show that net benefits of different
programs remain positive even at success rates as low as 12%.
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Our results highlight the importance of considering the multifaceted impacts of SUD both
on individuals and society as a whole. Cole and coauthors estimate that, in 2023, the
Recovery Kentucky centers had an estimated $2 return on investment (Cole et al., 2023).
Comparatively, our model suggests that a recovery campus program parameterized similarly
to the Recovery Kentucky centers would lead to a $4 return on investment as we account not
only for avoided costs but also the additional indirect benefits of improved quality of life and
reduced premature morbidity due to SUD. Cost—benefit analyses that account only for the
indirect costs in terms of lives lost due to SUD or only the direct costs of criminal justice,
healthcare, and productivity are not capturing the full picture of the benefits that recovery
entails.

Our model has several limitations that are important to note. First, we model recovery as a
linear process where individuals going through the program either enter long-term recovery
or they do not. Recovery is not a linear process, with most individuals in long-term recovery
indicating that they had attempted to recover five or more times before finally entering long-
term recovery (Kelly et al., 2018, 2019). To account for some of the nonlinearity of the
recovery process, we include a time lag in the model where benefits from being in recovery
do not fully start accruing until five years after leaving the program. Further, long-term
recovery does not necessarily mean total abstinence from substances for everyone. Recovery
from SUD is increasingly being recognized as meeting recovery goals, even if those goals
include moderation of use rather than complete abstinence (Eddie ef al., 2022; SAMHSA,
2012; Stea et al., 2015; Witkiewitz & Tucker, 2020). As such, this modeling tool may not be
applicable to programs that promote moderation and harm reduction as the full suite of
benefits included in the model may not apply. Additionally, longitudinal studies are needed
to quantify health service utilization, productivity, criminal justice involvement, and
QALYs related to these clinical outcomes of harm reduction programs.

Second, our model does not capture all the costs or benefits associated with recovery
programs. Our model does not account for the generational impacts of SUD, nor the impact
SUD can have on children whose caregivers have a SUD and associated child welfare service
costs, such as foster care. Further, we do not account for all the public assistance and
prevention costs that are associated with SUD. On the cost side, we do not account for the lost
utility individuals may face from withdrawing from different substances, nor the opportunity
cost of time residents may have during treatment. Our model focused on the largest, most
reliably quantified costs and benefits associated with recovery programs to provide an
estimate of the economic costs and benefits. Future research is also needed to expand this
model, specifically modeling the generational impacts of SUD, as well as examining ways in
which the individual costs of SUD treatment are better captured.

Finally, our model and the estimates of the avoided healthcare, productivity, and criminal
justice costs are all based on data that were collected prior to the COVID-19 pandemic.
While this does allow for estimates of the costs of SUD without the distortions caused by the
pandemic, it does not account for the increased incidence of SUD in the past five years, nor
the increasing impacts of fentanyl in the drug supply. Mortality and morbidity associated
with SUD have increased significantly in the past five years in part due to the rise of synthetic
opioids like fentanyl and the COVID-19 pandemic (Alexander et al., 2020; Becker & Fiellin,
2020; Hedegaard, 2021). As such, the data used to estimate the costs of SUD in this model
may underestimate the real costs of SUD in the U.S. Further, our data sources for many of the
avoided costs differed in the year for which data was available. Healthcare and criminal
justice cost estimates were informed primarily by data from 2017, whereas productivity cost
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data was informed by estimates from 2019. This discrepancy may impact the relative share of
benefits that can be attributed to each type of benefit and neglect to capture any changes that
might have occurred between those two years that may have fundamentally changed cost
estimates. Future work and iterations of this model will benefit by using the most up-to-date
data to ensure the costs of SUD are accurately captured.

Altogether, we present an adaptable and customizable tool for cost—benefit analyses of
recovery programs that can be used by recovery programs across the U.S. Such analyses can
help recovery program operators communicate with stakeholders about their economic
value, plan service expansions, and document outcomes.”

Supplementary material. The supplementary material for this article can be found at http://doi.org/10.1017/
bca.2024.26.
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