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Abstract
Purpose—To prepare public systems to implement evidence-based prevention programs for
adolescents, it is necessary to have accurate estimates of programs’ resource consumption. When
evidence-based programs are implemented through a specialized prevention delivery system,
additional costs may be incurred during cultivation of the delivery infrastructure. Currently, there
is limited research on the resource consumption of such delivery systems and programs. In this
article, we describe the resource consumption of implementing the PROSPER (PROmoting
School–Community–University Partnerships to Enhance Resilience) delivery system for a period
of 5 years in one state, and how the financial and economic costs of its implementation affect local
communities as well as the Cooperative Extension and University systems.

Methods—We used a six-step framework for conducting cost analysis, using a Cost–Procedure–
Process–Outcome Analysis model (Yates, Analyzing costs, procedures, processes, and outcomes
in human services: An introduction, 1996; Yates, 2009). This method entails defining the delivery
System; bounding cost parameters; identifying, quantifying, and valuing systemic resource
Consumption, and conducting sensitivity analysis of the cost estimates.

Results—Our analyses estimated both the financial and economic costs of the PROSPER
delivery system. Evaluation of PROSPER illustrated how costs vary over time depending on the
primacy of certain activities (e.g., team development, facilitator training, program
implementation). Additionally, this work describes how the PROSPER model cultivates a
complex resource infrastructure and provides preliminary evidence of systemic efficiencies.

Conclusions—This work highlights the need to study the costs of diffusion across time and
broadens definitions of what is essential for successful implementation. In particular, cost analyses
offer innovative methodologies for analyzing the resource needs of prevention systems.

Keywords
Prevention delivery systems; Economic analysis; Diffusion; Sustainability; Implementation
science

It is increasingly clear that evidence-based preventive interventions (EBPIs) need to be
implemented on a much greater scale and sustained over time to achieve a significant public
health impact [1,2,3]. This recognition has spurred the development of community-based
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delivery systems capable of widely diffusing EBPIs [4,5]. Such delivery systems are
instituted to cultivate community capacity for effective EBPI implementation as well as to
achieve local buy-in and sustainability. Despite growing evidence of the effectiveness of
such delivery methods [6,7], little research has explored the financial and economic impact
of these prevention systems. To install such systems in the existing social service
infrastructure, it is important to have accurate cost estimates of their resource consumption,
effectively plan for their introduction, and assess their efficiency in real-world contexts (i.e.,
that program benefits outweigh their costs). Specifically, by evaluating the resource
consumption of formal systems that deliver EBPIs, a more precise accounting of a given
program’s resource needs may be considered. This article presents the results of a financial
and economic cost analysis of one such delivery system, known as PROSPER (PROmoting
School–Community–University Partnerships to Enhance Resilience).

Although there has been considerable work that evaluated the economic impact of some
EBPIs, most reports include only limited evaluation of program costs and tend to focus
exclusively on the resources directly required for programming (i.e., “day-of
implementation” costs). What has not been examined is the system-level resources that may
be necessary for program adoption, implementation, and sustainability. These include costs
from planning, recruitment, technical assistance, resource generation, and so forth. Such
additional expenditures—that comprise prevention system costs—may account for a
substantial proportion of programming costs, and their inclusion is necessary for accurate
estimates.

Diffusing Sustained Programming: Prevention Systems
Prevention systems may be used to cultivate local community ownership and decision
making to promote diffusion of EBPIs [2,5,8]. The PROSPER delivery system focuses not
only on program implementation, but also seeks to nurture sustainable prevention efforts
that serve community needs [2,9]. This delivery system is in contrast to the traditional
implementation models that initiate prevention efforts with limited seed funding, but do not
sustain support after the earliest stages of planning, often resulting in an inability to maintain
the effort [10]. However, PROSPER delivery system uses early resource streams to foster
self-sustaining local efforts; therefore, programs are delivered to a larger proportion of the
population for a longer period [3].

PROSPER delivery system accomplishes this by linking stakeholders from state
Cooperative Extension System (CES) with local public schools for delivering school- and
family-based EBPIs to adolescent populations during the sixth and seventh grades (e.g., Life
skills training, Strengthening families program 10–14). The CES is a network for diffusing
research-based knowledge from land-grant universities to local extension agents in >3,000
U. S. counties [11]. These agents partner with a local school administrator to lead prevention
teams, including representatives from a variety of local interests, with the goal of delivering
EBPIs within their communities. University faculty facilitate teams’ delivery by providing
training and technical assistance through the CES’s existing infrastructure [12]. A
randomized controlled trial of PROSPER (24 communities, 17,701 adolescent participants)
delivery system has previously demonstrated the system’s effectiveness in promoting EBPI
adoption, implementation, and sustainability [13,14] as well as significantly reducing rates
of adolescent substance abuse [7,15,16].

Evaluating Financial and Economic Costs of Prevention Systems
To better understand the value of PROSPER model, we consider system-level resource
consumption as well as both its financial and economic costs. Resource consumption refers
to the use of capital (e.g., knowledge, equipment, participant’s incentives, sustainability,
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funding) as well as space and labor resources [17]. In turn, the resources consumed for a
particular activity may be valued based on their financial costs (i.e., the monetary outlays to
secure the capital, space, and labor needed for an activity). Resource consumption may also
be evaluated in terms of its economic cost (i.e., the value of all resources consumed by an
activity, as measured by the cost of not using these resources for another purpose, known as
an opportunity cost [15,18–20]).

What determines whether a cost analysis evaluates financial versus economic costs depends
on the perspective, scope, and period of the analysis. For instance, cost analysis perspectives
vary by payer, with some perspectives being more or less comprehensive (societal costs vs.
participant costs). A financial cost analysis tends to focus on only the costs incurred by the
organization (e.g., company, school) overseeing program distribution. Financial cost
estimates can be used to identify and estimate the resource needs for different activities and
procedures within a system. Alternatively, an economic cost analysis considers the total
societal impact of an activity. From this perspective, any cost incurred by an individual or
organization, which would not have otherwise been endured, is considered an economic
cost.

These varied perspectives imply differences in what costs should be considered (scope) and
how long consumption should be tracked (period). Consequently, financial and economic
cost analyses may be used to answer different questions about resource consumption and, if
used simultaneously, may provide estimates that have both real-world utility and
generalizability. Financial analysis can aid future field work, whereas analyses of economic
costs provide assessments of program resource requirements and are essential for
considering costs in the context of outcomes (e.g., cost-effectiveness and cost-benefit
analysis [16]).

Although evaluations of the costs and benefits of school and family prevention programs
demonstrate that sizeable savings can occur from the delivery of EBPIs [21], researchers
have yet to assess the costs of prevention systems themselves (i.e., the costs needed to
facilitate successful adoption, implementation, and sustainability), much less assess their
economic benefit. One factor hindering this work is insufficient tracking of resources used,
which is essential for accurate cost analyses. Consequently, the PROSPER randomized
controlled trial was designed to prospectively track resource consumption to study
prevention system costs.

We describe the financial and economic costs of installing PROSPER delivery system
within seven rural Pennsylvanian communities involved in this trial [12]. First, we outline
our methodological framework for evaluating systemic costs. We then present the results of
the analysis including longitudinal estimates of PROSPER’s infrastructure expenditures and
financial cost estimates for adopting, implementing, and sustaining the delivery system.
Finally, we compare the cost of delivering EBPIs with and without PROSPER and discuss
the value of estimating program diffusion costs.

Methods
Procedure

We evaluated the resources consumed by PROSPER trial using a six-step framework for
conducting financial and economic cost analyses of health initiatives (Table 1; [17,19]).
Using this approach, we (1) defined the project; (2) bounded the perspective, period, and
scope; (3) identified, (4) quantified, and (5) valued the resources essential to installing the
delivery system; and finally, (6) evaluated estimate uncertainty using sensitivity analyses.
Using these estimates, we valued the cost of delivering different EBPIs within PROSPER
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model. Additionally, we used the financial estimates to assess the evolution of the system’s
infrastructure as well as the costs of adopting, implementing, and sustaining EBPIs within
PROSPER program. Costs were estimated from budgetary, sustainability, and volunteer-
time data that tracked both expenditures from the parent grant and inputs from any outside
sources. Because of the involved nature of these evaluations, additional discussion of the
approaches used to calculate estimates is provided in the Appendix.

Definition
To define this analysis, we adopted the Costs → Procedure → Process Outcome analysis
model (CPPOA) for the evaluation of human service systems [22]. The CPPOA model
conceptualizes a service system hierarchically, wherein system costs go toward specific
system procedures (i.e., coordinated system activities used for a specific purpose) that, in
turn, support broader processes, which are believed to fulfill systemic goals (i.e., these
processes represent the larger constructs that mediate an intervention and its subsequent
outcomes). The CPPOA model is thus predicated on the assumption that by providing the
necessary resources and making use of the appropriate procedures, desired outcomes can be
achieved. To guide this cost analysis, we apply this framework to PROSPER model by
expanding the system’s “Sustainability-Model,” which articulates the delivery system’s
processes and outcomes, to include system procedures and costs (Figure 1; [3]).

PROSPER’s sustainability model illustrates that the delivery system’s purpose is to improve
child and family well-being, which may be achieved by fulfilling two goals: (1) sustaining
growth of EBPIs, and (2) sustaining well-functioning teams. These two goals represent the
outcomes for PROSPER, whereas the improvement of child and family well-being
represents the ultimate public health impact desired. To achieve these team and participant
outcomes, four objectives were described, which were further broken down into eight
project strategies. These objectives and strategies represent the processes believed to
produce the desired system outcomes (Figure 1). The sustainability model thus represents
the system’s outcomes and processes, but does not articulate the specific procedures and
costs necessary to enact them. Consequently, to assess resource consumption, we ultimately
sought to identify the costs of the project procedures and activities that are required to enact
each procedure (Figure 1, bottom row).

Bounding
The process of bounding further defines specific parameters of the analysis (perspective,
period, scope) and provides consistent inclusion criteria necessary to obtain accurate
estimates. As noted earlier, the perspective of a cost analysis guides the selection of what
costs to include in the evaluation (e.g., intervention curriculum represents a cost to the
program provider, but generally not a cost to the participant [20]). This analysis involved
evaluation of four cost perspectives (Table 1). These perspectives provide insight into the
resource inputs required from each respective group to support PROSPER. We estimated
costs between the first 5 years of the PROSPER delivery system’s randomized controlled
trial (period). Additionally, we limited inclusion of resource inputs to those directly related
to the two goals articulated in the sustainability model (scope).

The next four steps (identification, quantification, valuation, and sensitivity analyses) outline
how we identified, quantified, and valued PROSPER’s costs through a process of qualitative
cost analysis, activity-based costing, and the application of economic models, respectively.

Identification
First, all assets and activities that consume resources were identified through a qualitative
cost analysis to capture the wide variety of inputs essential to programming goals [23]). The
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qualitative cost analysis mapped the infrastructure expenditures of the PROSPER system by
identifying resource consumptive activities across system levels (i.e., Local Team ⇔ CES-
System ⇔ University Team). For instance, nine general resource consumptive activities
related to sustainability planning were identified, which in turn informed the quantification
and valuation steps (e.g., grant writing, fund-raising). Further description of this process is
available in the Appendix, Section B.

Quantification
We then quantified the resource consumption of PROSPER model to estimate the system’s
financial costs. We used activity-based costing to assign expenditures to specific project
procedures (i.e., strategies). For instance, the costs of PROSPER’s resource generation
process were estimated by considering the nine identified activities that support the
“sustainability planning” procedure (Figure 1). In turn, by monetizing the time, equipment,
travel, and space requirements to successfully carry out each sustainability planning activity,
we obtained an aggregate estimate of the delivery system’s expenditures on resource
generation.

Valuation
After quantification, we estimated PROSPER’s economic costs by valuing different
measures of resource consumption (e.g., financial costs, participant time) to determine the
opportunity cost of PROSPER’s operation. Opportunity costs represent the difference in
costs from using the same resources for PROSPER instead of the next best alternative (i.e.,
program delivery without a prevention system [17]) and differentiate economic costs from
financial costs [24]. Including these costs is important for valuing resource consumption that
is not generally captured in project budgets (e.g., volunteer time, in-kind donation,
participant time, sustainability funding), but is essential to the system’s success [25].
Finally, costs were discounted at a 3% rate during the first year of system operations (2004)
and adjusted for inflation in 2010 dollars.

Sensitivity analyses
Sensitivity analyses were used to evaluate uncertainty in the estimates [20]. This involved
varying certain assumptions that were made concerning programming costs so as to consider
estimate variability (thus a range of estimates are determined). To accomplish this, we
conducted extreme-scenario analyses to describe the best- and worst-case cost estimates
[26], whereby minimum and maximum costs of an activity are used to represent uncertainty
in actual resource consumption. Within this analysis, uncertainty was mainly a product of
implementation within a university research setting. Personnel time costs were
disaggregated between time spent on installing the PROSPER system versus time spent
conducting research each year (M = 41.1%, standard deviation = 5.1%). Consequently,
range estimates for personnel time and expenses (e.g., equipment, space) were evaluated at
approximately two standard deviations from the mean (30%–50%). University overhead was
allocated at a low estimate common within non-university settings and a high estimate that
reflected the full proportion of personnel time expended on nonresearch activities (15%–
41.1%; [17]). Finally, a range of allocation rate for program curriculum costs was
considered to account for the possibility of no or varying expenditures to procure curriculum
(0%–100%; further discussion available in Appendix, pp. 11).

Results
On the basis of the six-step cost analysis of PROSPER’s resource consumption, we first
provide the total financial and economic costs of the system. We then break down the
financial estimates of cultivating PROSPER’s infrastructure as well as the resource
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requirements for adoption, implementation, and sustainability of EBPIs within the delivery
system.

Financial and economic costs of PROSPER
This analysis was conducted during a randomized controlled trial of PROSPER’s
implementation within a university context. Consequently, there was uncertainty whether
implementation of PROSPER in a nonresearch context would require the same level of
resources, considering university-level expenditures (as expenses are expected to be lower).
This uncertainty is reflected in our results as range estimates. The total financial costs of
implementing PROSPER trial for >5 years ranged from $2,663,434 (“best-case”) to
$3,529,196 (“worst-case”). The total economic costs for the entire PROSPER system were
estimated between $4,343,346 and $5,209,135, which include all volunteer and participant
opportunity costs as well as resources generated by local sustainability efforts (Table 2).

Using these estimates, we were able to assess the average costs of delivering EBPIs and
supporting the local teams. First, the “day-of-implementation” costs, as calculated in
previous analyses [27,28], were estimated. The average cost per family that attended the
family intervention (n = 1,177) was between $278 and $348, and the program cost per
student to deliver the school program (n = 8,049) ranged from $9 to $27 per student (Table
2). The average costs of program delivery, including all team level costs, were then
calculated. These financial costs ranged between $311 and $405 per youth served, and the
average economic cost ranged from $486 to $580 per youth served. Additionally, the
average financial and economic costs of supporting a local team were considered. The
financial estimate for the total cost of supporting a local team for a year ranged from
$81,488 to $106,224, whereas the economic costs ranged from $129,485 to $154,221 (Table
2).

Cost estimate breakdown for decision makers
Financial cost estimates of PROSPER model illustrate a complex infrastructure that
developed during the first 5 years (Figure 2). Additionally, estimates provide insight into the
differential resource needs of using PROSPER to adopt, implement, and sustain EBPIs.

Financial costs of installing PROSPER’s infrastructure
This analysis of PROSPER’s installation costs illustrated the developmental process of
cultivating new health service systems. We provide proportions of the total financial
resources consumed by different system procedures on an annual basis in the following
paragraphs (Figures A8, A9).

In the first year of PROSPER’s implementation, we found that resources were allocated to
facilitate partnerships between extension and prevention faculty as well as identification and
community sites (i.e., University Operations and Oversight: 22.3% of annual expenditures).
This nascent infrastructure funneled resources toward the cultivation of extension capacity;
resources were then used to recruit local extension agents (extension linking: 4.9%) and
school administrators to lead the community teams (school recruitment: 1%). As extension
and team leaders increased membership (team formation: 3.8%), resources were allocated to
strengthen partnerships between the local team and school district (school mobilization:
6.0%). After teams selected their family program (program selection: 1.9%), the university
partners organized training opportunities (facilitator training: 24.8%) and began to provide
technical assistance regarding family recruitment (participant recruitment: 3.9%).

During the second and third years, resources increasingly went to sustainability planning
(Y2 = 1.2%, Y3 = 5.8%). Expenditures to facilitate team formation declined from year 2
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(2.7%) to year 3 (.5%). At the program level, facilitator training continued (Y2 = 11.3%, Y3
= 10.2%) as teams selected their school program (Y2 = .8%). Increased emphasis was
placed on participant recruitment (Y1 = 3.9%, Y2 = 11.3%, Y3 = 13.9%) as more resources
were expended on the family program. Expenditures on program delivery more than tripled
in the second year as programming ramped up and the school program began (22.6%). With
the rise in delivery, the amount of resources expended on program fidelity monitoring also
increased (Y1 = 3.6%, Y2 = 5.4%).

Overall, expenditures on team activity costs decreased in year 4, except for sustainability
planning which showed an increase (Y4 = 10.4%, Y5 = 11.8%). Program=level activity
costs also began to decrease during year 4. In particular, expenditures on program delivery
decreased during the last 2 years of the analysis (Y4 = 4.4%, Y5 = 7.1%).

Adoption, implementation and sustainability costs
PROSPER activity cost estimates were aggregated to determine the financial costs of
adopting, implementing, and sustaining EBPIs within PROSPER. These costs are presented
in Figure 3 and illustrate variation across time that is consistent with our developmental
model for achieving team goals (Appendix, Section B). These estimates move beyond the
“day-of-implementation” costs and represent the financial costs of building, growing, and
maintaining PROSPER model.

Discussion
This cost analysis represents one of the first formal evaluations of prevention system
resource consumption. These estimates compare favorably with costs previously projected
for the standard implementation of family (“Strengthening-Families-Project 10–14”) and
school EBPIs (“Life-Skills-Training,” “Project-Alert,” and “All-Stars”) used by the
PROSPER communities. Specifically, previous evaluations estimated the costs of the
“Strengthening-Families-Program 10–14” at approximately $851 per family with an
estimated societal benefit worth $6,656 [21]. In addition, the costs of the three school
programs implemented in PROSPER (“Life-Skills-Training,” “Project-Alert,” or “All-
Stars”) were estimated to be $49, $3, and $29 per student, respectively, with societal
benefits of approximately $746, $58, and $169, respectively [21]. For instance, delivered
within PROSPER, the “day-of-implementation” costs of delivering the “Strengthening-
Families-Project 10–14” were between $502 and $572 less than implementing outside of
PROSPER. Assuming the “Strengthening-Families-Project 10–14” was as effective as it was
in previous implementations, this investment would represent a societal net benefit of
between $6,307 and $6,377 per family. Reductions in school program delivery costs were
less clear, with a decrease in cost between $22 and $40 for the “Life-Skills-Training,” and
$2 and $20 for “All-Stars” programs, but an increase between $5 and $23 for the “Project-
Alert” program. Assuming the school programs were as effective as in previous
implementations, this investment would represent a total per student societal net benefit
worth between $719 and $737 for “Life-Skills-Training,” $142–$160 for “All-Stars,” and
$31 and $49 for “Project-Alert” (Table A5).

Conclusions
Although this analysis has not assessed specific gains in efficiency, it does provide
preliminary evidence that the costs of program delivery within PROSPER may be lower
than without the support of a delivery system. Specifically, we see a decrease in the “day-of-
implementation” costs for delivering the family and two school (“Life-Skills-Training” and
“All-Stars”) EBPIs within PROSPER. These lower costs are masked by the higher systemic
and societal costs of the delivery system—specifically, the team-level resource consumption
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appears to increase the costs of implementing EBPIs. This poses interesting questions for
researchers studying the economic impact of prevention. Specifically, are we concerned with
understanding the cost of a program as it “sits on the shelf,” or the cost of getting the
program to communities who would benefit from its sustained implementation? When we
estimate the costs of EBPIs, are we doing enough to consider the total costs of adoption,
implementation, and sustainability?

Prevention systems, such as PROSPER, not only deliver EBPIs, but also attempt to ensure
that facilitators maintain high implementation quality. These systems spread the word about
available programs and focus on getting participants “in the door.” Perhaps of greatest
importance is the ability of prevention systems to cultivate local capacity so that community
efforts achieve a lasting public health impact. Yet, rarely are the resources required for these
activities included in program cost estimates. The neglect of these costs is, in many ways,
analogous to the child who receives his or her most desired present during the holidays, only
to learn that his or her parents forgot the batteries. As we conduct further research on
program diffusion, it may be time to make evaluation of diffusion efficiency a higher
priority—if for no other reason—so that we can allocate the resources to put the batteries in
the box.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
PROSPER Costs → Procedures → Processes → Outcomes.
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Figure 2.
Intra-system overlap of PROSPER project procedures. Note: Figure 1 denotes overlap
between the three project systems (i.e., Local Team ↔ Cooperative Extension System ↔
University Team) in the project procedures utilized to implement PROSPER. To estimate
systemic costs of implementation, procedures were further dissaggregated based on specific
activities to differentiate resource consumption between the different project systems.
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Figure 3.
Financial costs of adopting, implementing, and sustaining EBPIs within the PROSPER
delivery system.
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Table 1

Analytic steps for PROSPER cost analysis

Step Method Result

1. Definition Integrate PROSPER sustainability and CPPOA models
Project goals and purpose → outcomes
Project objectives and strategies → processes
Project procedures → procedures
Project activity-costs → costs

Analytic CPPOA structure

2. Bounding Delineate bounds of analysis
Perspectives: local team, Cooperative Extension, University team, and societal
Analytic horizon: project years 1–5 (2002–2006)
Scope: costs directly related to sustaining quality programming and well-
functioning teams

Boundaries of analysis

3. Identification Conduct qualitative cost analysis
Classification of 16 project procedures
Classification of 116 project activities

Integrative Cost Matrix (ICM)

4. Quantification Account for project financial costs and resource consumption
Removal of first copy and research expenditures
Application of activity-based costing procedure (ABC)
Allocation of resource consumption to team-and program-level procedures

Estimates of project expenditures
by activity

5. Valuation Estimate opportunity costs and adjust for market imperfections
Opportunity costs: team co-leader, team member, participants
Market adjustments: inflation

Estimate of economic costs

6. Sensitivity analysis Employ extreme-scenario and one-way sensitivity analyses
Assumption 1: allocation rate of university personnel costs to implementation
activities
Assumption 2: allocation rate of university overhead to implementation activities
Assumption 3: allocation rate of university expenses to implementation activities
Assumption 3: cost of family curriculum

Final cost estimate
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Table 2

Cost estimates of PROSPER delivery system

Low estimate High estimate Inclusion criteria

Cost perspective

 Total economic costs $4,343,346 $5,209,135 Total opportunity cost of implementing the PROSPER project to
partner universities, the Cooperative Extension System, and local
communities (i.e., includes team co-leader, team member and
participant costs)—excludes systemic transfer costs

 Total financial cost $2,663,434 $3,529,196 All resources consumed by the PROSPER system (i.e., University,
Cooperative Extension and local teams)—excludes team co-leader,
team member, and participant opportunity costs

Financial cost of resources
consumed by University prevention
team (n = 1)

$1,435,959 $1,871,851 All resource consumed by the University Prevention Team,
including all prevention personnel salary and wage expenditures as
well as all operations costs (including university overhead)—
excludes Cooperative Extension and local costs

 Cooperative extension system (n
= 1)

$1,030,876 $1,343,803 All resources consumed by the Cooperative Extension System,
including all extension faculty, prevention coordinator and local
team leader salaries as well as direct expenditures by the
Cooperative Extension System for operations (e.g., travel, copying,
and printing)–excludes university and local community costs

 Local prevention team (n = 7) $81,488 $106,224 All resources consumed by the Local Prevention Teams (per team)
including team functioning and direct costs of program
implementation (e.g., facilitators, materials, meals), but not
program-level capacity building expenditures (i.e., curriculum and
training)

Average costs of program delivery

 Day of implementation’ family
program costs (per family attending)
(n = 1,127)

$278 $348 All nonresearch incentives (recruitment, prizes, meals, child care),
curriculum, and facilitator costs (training and implementation);
(high estimate also includes curriculum and supplies) divided by the
number of families graduating from family program

 “Day of implementation” school
program costs (per student) (n =
8,049)

$9 $27 All curriculum and training costs (high estimate also includes
facilitator, incentives, and program supplies) divided by the number
of students participating in the school program

 Total financial costs (per
program) (n = 9,176)

$311 $405 All resources consumed by the PROSPER system (i.e., University,
Cooperative Extension and Local teams)—excludes team co-leader,
team member, and participant opportunity costs–divided by total
youth serve
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