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Abstract
Objective—Illustrate the value of a strategy used for measuring the costs and resources used in
the implementation process over and above the costs of the intervention itself in the context of a
two-arm randomized controlled trial.

Methods—Counties in California and Ohio (sites) were invited to implement Multidimensional
Treatment Foster Care (MTFC), an alternative to congregate care for youth. Participating sites
(n=53) were randomized to one of two implementation = sites share information and move
through the implementation process as a cohort facilitated by an MTFC purveyor or (2) Individual
Implementation (IND: “as usual”) where sites work individually with the MTFC purveyor. The
implementations were monitored using the Stages of Implementation Completion (SIC) measure
of a number of observable activities, developed as part of the trial to segment the implementation
process into 8 stages of implementation. Resource data gathered from the implementation
purveyors and site participants were used to map costs onto each of the 8 stages to generate total
cost measures stratified by type of resource and stage of implementation for each of the study
arms.

Results—The SIC provided a feasible costing template to map costs onto observable activities
and to enable the examination of important differences in implementation strategies for an
evidence-based practice. The average total implementation cost prior to program start-up of CDT
was $133,106; IND cost $118,699. While CDT cost more in a number of stages, it resulted in
fewer county staff hours being used and shorter mean times to implementation than IND. In cases
where rapidity of implementation of reducing staff time required for implementation is valued,
then CDT would be the preferable implementation approach.

Conclusions—The SIC is a useful tool for determining implementation resources needed for
new evidence-based practice programs for youth and particularly for comparing different
implementation strategies that might be tried in pilot programs.
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1. Introduction
Over the last decade, there has been an increased effort to implement evidence-based
practices (EBPs) into real world community settings (Horwitz, & Landsverk, 2010).
Although many interventions are developed with success in randomized controlled trials,
there remains a gap in routine dissemination of these models in part because the
interventions developed might not fit community needs or ability (Insel, 2011). When
agencies, states, or other entities decide to implement a new practice they are faced with
considering the costs of delivering that practice along with the costs associated with going
through the implementation process itself. Implementation costs also are dependent on both
the costs of the program being implemented and the implementation process being
employed (Proctor, Landsverk, Aarons, Chambers, Glisson, & Mittman, 2009). Important to
communities considering an EBP, is an understanding of what aspects of the implementation
process are necessary for program success, and what resources are necessary to complete
them. Although leading theories and frameworks include conceptualization of
implementation process costs as an important factor (Proctor, Silmere, Raghavan, Hovmand,
Aarons, Bunger, Griffey, & Hensley, 2011; Damschroder, Aron, Keith, Kirth, Alexander, &
Lowery 2009), such costs are an understudied aspect of implementation science (Ginexi, &
Hilton, 2006).

One reason that implementation costs might not be routinely examined in relation to
implementation procedures is the lack of standard measurement. Liu, Rubenstein, Kirchner,
Fortney, Perkins, Ober, Pyne, & Chaney (2009) examined the organizational cost of a
depression care quality improvement intervention in the VA system and demonstrated the
vast amount of time and costs that went into implementation procedures that were
unaccounted for by the expense of the intervention itself. Although a thorough analysis was
conducted, the authors reported that the outcomes were specific to that one organization and
context and the results were not meant to be generalized to other settings. This study
highlights the importance of determining implementation costs and the potential for agencies
to underestimate the necessary resources for intervention start-up.

There could be great value to using standardized methods for estimating implementation
costs; most directly, decision makers who are responsible for determining the viability and
feasibility of adopting new practices would benefit from the ability to generalize across
settings. While some decision makers might underestimate the amount of resources needed
for implementation costs, others might over-estimate resource needs and limit themselves
from adopting practices that could benefit their communities. Ritzwoller and colleagues
(2009) argued for the need for standardized methods of analysis of cost data for behavioral
medicine implementation. They suggested that this gap in knowledge might play a large role
in why new behavioral medicine interventions fail to translate from research to practice.
They outlined a prospective strategy for data collection and suggested the need for
sensitivity analyses in order to help with the generalizability of cost outcomes to multiple
settings and contexts.

The current study extends the limited literature on implementation costs by providing a
method for estimating costs for one child and adolescent mental health EBP,
Multidimensional Treatment Foster Care (Chamberlain, 1998). MTFC is an alternative
treatment to congregate care for youth referred for out-of-home placement. Backed by

Saldana et al. Page 2

Child Youth Serv Rev. Author manuscript; available in PMC 2015 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



multiple randomized trials (Leve, Chamberlain, & Reid, 2005; Chamberlain, Leve, &
DeGarmo, 2007; Eddy, Smith, Brown, & Reid, 2005; Chamberlain, & Reid, 1998) and
demonstrated cost-effectiveness (Aos, Phillips, Barnoski, & Leib, 2001), MTFC has been
recognized as a Blueprint for Violence Prevention (Elliot, 1998), by the surgeon general as a
model program (US Dept. of Health, 2000a; US Dept. of Health, 2000b), and as a top-tier
program by the Coalition for Evidence-Based Policy (2009). As part of a large randomized
implementation trial of MTFC, counties in California and Ohio were randomized between
two implementation conditions to evaluate the effectiveness of each strategy in helping non-
early adopting counties successfully implement and sustain a new MTFC program. To
evaluate outcomes, a method for measuring implementation success or failure was
developed—the Stages of Implementation Completion (Saldana, Chamberlain, Wang, &
Brown, 2011). The SIC is a tool for examining implementation activities and provides a
method of tracking the amount of time taken to complete activities (i.e., duration), as well as
which of the recommended activities are completed (i.e., proportion). The SIC was
developed as part of the trial and defines 8 stages that reside within the three phases of
implementation that are well-accepted in the implementation science literature: Pre-
implementation, Implementation, and Sustainability.

The current study examined the potential of the SIC to serve as a template for mapping
implementation costs. While the ongoing nature of the randomized trial does not yet allow
for a cost-effectiveness analysis of the implementation strategies, this paper demonstrates
the ability to assess different levels of costs at different points in the implementation process
dependent on the implementation strategy used, despite the intervention itself being the
same. The primary aims of this paper are to (1) present a structured approach to informing
decision-making about implementing MTFC; (2) describe the implementation phase-related
costs associated with MTFC that are likely to be encountered under usual conditions of
implementation; and (3) compare marginal cost increases, if any, for using the CDT
implementation strategy.

2. Method
The current cost study is part of a larger randomized implementation trial. Although the
design and procedure for this study have been described in full detail elsewhere
(Chamberlain, Brown, Saldana, Reid, Wang, Marsenich, Sosna, Padgett, & Bouwman, 2008;
Wang, Saldana, Brown, & Chamberlain, 2010; Chamberlain, Saldana, Brown, & Leve,
2010), a brief background of the study is described, followed by those processes that were
included in the costing procedures. All study procedures were approved by the Research
Center’s IRB.

2.1. Study Population, Sampling, and Randomization
The primary intention of the study from which the current cost data was gathered, was to
evaluate two implementation strategies, Community Development Teams (CDT) and
Individual implementation as usual (IND), to determine which was most beneficial in
assisting non-early adopting counties in implementing and sustaining MTFC. Prior to this
study, the California Institute of Mental Health extended a general invitation for all
California counties to receive training in MTFC. At that time, a total of 9 of the 58 counties
elected to participate; these early adopting counties were excluded from the current study. In
addition, 8 other counties were excluded that had a “low need” for MTFC, defined as having
fewer than 6 new youth in group care at any one time (i.e., the target population for the
MTFC model); this was measured during two snapshot days from the 2004 calendar year
(the most current data at study commencement). The remaining California counties were
targeted for recruitment into the study, as were multiple sites in LA County.
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Randomization occurred at two levels: study condition (CDT or IND) and time-frame
(cohort 1, 2, 3). LA sites were excluded from randomization due to a class action law-suit
that placed them automatically into the CDT condition (LA sites were not included in
primary study outcomes comparing conditions). Eligible counties were matched on
background variables (e.g., size, number of children in poverty, use of Medicaid, and per
capita and group home placement rate) to form three equivalent groupings. Next, these three
matched groups were randomly assigned to three sequential cohorts with start-up timelines
staggered at yearly intervals to address grant resource issues. Finally, within each of the
yearly cohorts, counties were randomly assigned to the CDT or IND conditions. These
random assignments generated six replicate groups of counties.

Three years into this study, the project was extended to Ohio counties using a similar
randomization strategy in attempt to increase the sample size of implementing counties. The
Ohio Center for Innovative Practice, in collaboration with the California Institute of Mental
Health performed CDT recruitment activities. Of the 88 Ohio counties, 38 were eligible for
the study. One county had a previously operating MTFC program and the other 49 were
excluded due to “low need.” Although all eligible Ohio counties underwent randomization
procedures, only the first 12 counties (i.e., those randomized to the first cohort) were
recruited to address study resource limitations. Of these, 11 consented to participate. A total
of 53 sites participated across both states.

2.2. Study Conditions
The CDT model is a manualized implementation process (Sosna, & Marsenich, 2006)
developed to help counties adopt EBPs with the support of CDT consultants who are well
versed in the practices and who have relationships with practice developers in order to
facilitate communication between developers and adopters. A key feature of the CDT is
peer-to-peer networking, with CDT consultants forming groups of up to 6 counties who
work through the implementation process together by a series of meetings and calls. Doing
so allows the counties to problem-solve together, develop resource sharing strategies, and
learn about successful methods for working through the stages of implementation. The
counties develop relationships and are encouraged to interact with each other and offer
ongoing support to one another throughout the implementation process.

The IND condition is the typical individual process that adopting communities undergo
when implementing MTFC. The MTFC purveyor guides adopters through the
implementation process individually through a series of calls, followed by a stakeholder
meeting. Sites in both conditions receive the standard consultation and quality assurance
package (training, weekly consultation calls, video reviews, site visits) that is normally part
of the implementation process for the IND condition. Participation in this package is
required to achieve MTFC program certification.

2.3. The Stages of Implementation Completion (SIC)
The SIC (Chamberlain, Brown, & Saldana, 2011) is an assessment tool developed to fill the
gap in the availability of assessment measures of implementation. The SIC has 8-stages that
were developed to measure a community’s progress toward successful implementation of
the MTFC intervention. Each of these 8 stages falls within the three phases of
implementation. Although each of the activities included in each stage were defined
specifically for MTFC, the SIC was designed such that the stages themselves are thought to
be applicable across EBPs. Table 1 provides a detailed list of those activities within the 8
stages included on the SIC for MTFC.
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The SIC is a date-driven measure intended to be completed by the purveyor or developer of
a model while monitoring the implementation process of new adopters. Scores for both the
speed of implementation (i.e., Duration) and the proportion of implementation activities
completed are calculated to determine if such factors influence the successful adoption of
the intervention. Prior work suggested that the SIC predicts successful program start-up for
MTFC programs in non-early adopting communities (US Dept. of Health, 2000a).

2.4. Costing Procedures
Both implementation conditions have costs associated with their efforts. Some of these costs
are related to hours put forth to proceed through the implementation process and others are
fees that are typically charged by the implementation consultant. For the current study, grant
resources paid for the typical fees such that neither condition was responsible for paying, but
were responsible for costs associated with person hours. For example, in Stage 2 the
standard fee for conducting a Feasibility Assessment is $1,500 for IND, whereas CDT
counties pay $1,200 for travel and lodging associated with attending the CDT Meeting. For
the purpose of costing procedures, however, fees were included as if sites were operating
under “real world” conditions. Information related to costs associated with implementation
activities was obtained through interviews with CDT and IND purveyors, through calls with
implementing counties, and from data obtained as part of the assessments conducted with
clinical staff.

2.4.1. Fees—The fee structure between the IND and CDT conditions differs. In the IND
condition, Stage 2 (Consideration of Feasibility) is completed primarily by the site with
minimal contact with the MTFC purveyor. However, during Stage 3 (Readiness Planning),
the MTFC purveyor interacts with county stakeholders (county level supervisors, case
managers, referring agents, policy makers and other relevant individuals) and works directly
with the implementing agency. To move from Stage 2 to Stage 3, adopters then pay the
purveyor a fee of $1500. This fee pays for implementation consultation by the purveyor
through the middle of Stage 3 when a stakeholder meeting is held just prior to hiring the
clinical team. At this point, an additional $2500 fee is paid for the stakeholder meeting and
the beginning of staff training (Stage 4).

In the CDT condition, sites receive the support of the CDT condition without a fee until they
move to Stage 4 (staff hired and trained). Prior to Stage 4, sites incur costs ($1200) related to
travel to the peer-to-peer CDT meetings, but do not pay a fee to receive consultation
guidance through the implementation process. If through this consultation they determine
that they wanted to proceed to Stage 4, a fee of $7500 is paid to the CDT purveyor.

2.4.2. Hours—Each of the implementation activities assessed by the SIC involved time
and effort put forth by the site. Some of these hours are committed at the county system
leader or “County Hours” level (e.g., Feasibility Assessment), others at the program site or
“Site Hours” level (Staff Hiring), and others involve both county and site effort (Readiness
Planning). For the data in this study, the number of hours spent on activities was determined
from interviews with the purveyor organizations for both IND and CDT and from direct
contact with implementing sites. For comparison of results, the number of hours required
from both county system leaders and site staff were summed across each stage for each
condition.

2.4.3. Salary and FTE of Staff—The costing of clinical salary and FTE (i.e., full-time
equivalent) required for program implementation was accomplished from data provided
directly by staff participating in the parent grant trial. As part of their baseline assessment,
participants were asked to report their FTE on the MTFC program, their date of hire, and
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their salary. However, due to variations in costs between states (Ohio reported salaries were
19% lower than those reported in California), and the minimal number of Ohio counties that
proceeded through the implementation process, only salaries from California were used in
salary calculations. These data were averaged across each of the implementation conditions
to determine the average salary and FTE of the clinical staff.

3. Results
Using the SIC as a method for mapping implementation costs revealed that differing
implementation methods for the MTFC model used resources differently for some of the
implementation procedures, despite many of the intervention costs themselves remaining the
same across methods. As shown in Table 1, differences in costs of implementation methods
occurred primarily during the pre-implementation phase (Stages 2–3), with an additional
minor difference in activity 2 of Stage 4 (implementation phase). As shown, Stage 2 cost
more out of pocket for the IND condition ($1,500) versus the CDT condition ($1,200), but
also took half of the time from county stakeholders in the IND condition (3 hours) than the
CDT condition (6 hours) to complete. Although the cost of travel is included in Stage 2, this
calculation does not take into account the travel time that was necessary from CDT
stakeholders to attend the CDT meeting. On the other hand, Stage 3 required more time for
sites in the IND condition (206 hours) than the CDT condition (154.5 hours), but cost less
(IND = $2500; CDT = $8700) in terms of implementation fees that are typically charged.
This difference in the number of hours to complete Stage 3 activities is a direct product of
the CDT model. That is, the majority of activities during this Stage were completed during
the group CDT meeting (Stage 3, activity 6). Therefore, the non-hours listed for the CDT
condition for activities in the first five activities in Stage 3 are not because the activities
were not completed, but rather because the hours for completing them fell within the sixth
Stage 3 activity (CDT Meeting). In fact, additional analyses indicated that there was not a
significant difference in the number of activities completed during Stage 3 between IND and
CDT conditions [mean IND= 5.9; CDT = 5.2; t (23) = −0.6869 p< .50] indicating that both
conditions completed a relatively equal number of Stage 3 activities.

An additional difference between conditions was the inclusion of county system leader
stakeholders. For the completion of Readiness Planning (Stage 3), county system leaders in
the IND condition contributed 23 hours of time, whereas those in the CDT condition
contributed 36 hours. Moreover, the completion of the written implementation plan (Stage
3activity 7) was relatively consistent across IND sites (42 hours) whereas the amount of
time provided for the CDT condition varied greatly (range of 23–240 hours). Note that for
summation figures, the mid-point of this range was used. Given the high value of county
system leaders’ time, this variation could have multiple implications for hidden costs.

Table 2 provides further information to consider when assessing the cost of implementation.
Drawing from Table 1, the total fixed fees (i.e., standard fees charged by each of the
purveyor organizations for implementation activities such as stakeholder meetings and
trainings), variable fees (e.g., number of consulting calls), and travel and lodging fees are
considered in addition to salary. Following the hiring suggestions of each purveyor, it
appears that those in the IND condition hire staff sooner than those in the CDT condition in
relation to serving the first child. For example, on average, the Program Supervisor is hired
190 days prior to first placement in the IND condition, and 153 days prior in the CDT
condition. However, the percent effort of nearly each position is lower for those in the IND
condition than in the CDT condition. For example, the Administrator is hired for 23% effort
in the IND condition, but 39% effort in the CDT condition. These salary costs (total IND =
$88,769; CDT = $95,776) are incurred prior to program start-up (i.e., first child served).
These costs should be added to the costs of Stages 4 and 5, between when the first staff is
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hired (second activity in Stage 4) and the placement of the first child (first activity in Stage
6).

As the sites moved into Stage 4, aside from the costs related to hiring, both the IND and
CDT conditions maintained similar costs and hours through Stage 8 (Competency). During
these Implementation and Sustainability phases, both conditions were receiving the
consultation and quality assurance services required for a successful MTFC program, but the
CDT condition received one additional hour/month of interaction with the purveyor than did
the IND condition (Stage 5 activity 2). It should be noted that although Table 2 shows that
the total average site costs are greater for the CDT condition than the IND condition, due to
the limited number of sites that implemented to child placement (n = 22) and thus low
sample size, this difference is not statistically significant [t (20)=.5505, p<.60].

4. Discussion
Although the cost-effectiveness of the MTFC intervention for youth with behavior problems
in foster care has been demonstrated compared to other youth receiving typical out-of-home
services14, this is the first study to examine the costs of implementing this EBP.
Implementation cost outcomes presented for the IND condition provide estimates for the
cost of implementing MTFC using the typical implementation strategies employed by the
purveyor. That is, these estimates are what can be expected by a “real world” site
considering adopting MTFC, over and above the cost of the intervention. Similarly, these
outcomes demonstrate the amount of resources that program managers can expect to spend
during the different phases of the MTFC implementation process.

However, the comparison made through the costing procedures described in this paper
suggest that different implementation strategies have different cost structures and potentially
different benefits for guiding sites through the implementation process. These costs include
both fees for service and person hours needed to complete the activities of implementation.
Although the CDT condition costs nearly $6,000 (not counting salary costs) more than the
IND condition to complete Stages 1 through 3, the number of person hours to complete
these stages is less (IND total hours = 226; CDT = 177.5). Without knowing if the chances
of developing a successful model adherent program are greater in one condition or the other
(due to the ongoing nature of the study) it is not yet possible to determine if money for either
condition was used in a cost-effective way. However, the differences do speak to variations
in incentive structures and how different implementation approaches are used to approach
the same goal. In the IND condition, fees are paid earlier on in the implementation process
than the CDT condition and, therefore, sites might feel more invested in the program. On the
other hand, county system leaders spend more time in the CDT condition than the IND
condition early in the process and, therefore, might feel more invested in the program.
Regardless, the fee structure (deferred versus prepaid fee schedule) might need to be
considered when making decisions about what implementation procedure to use, based on
fiscal cycles and budget limitations. These “sunk costs,” or costs incurred before a program
is established, are largely unrecoverable and therefore, outcomes from this study
demonstrate the importance of understanding not only the costs of the practice, but of the
implementation process when determining resources allocation.

Further, despite the current inability to conduct formal cost analyses, these results suggest
that the SIC can serve as the foundation for costing the implementation process. In turn,
outcomes from these costing procedures can be used to conduct future examination of the
costs of IND versus CDT implementation strategies. The utility of the SIC to capture
variations in costs between the two conditions for the same intervention suggests that this
measure might be a step toward closing the gap in standardized methods of costing
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implementation processes. Although the SIC itself was designed to assess the
implementation of MTFC specifically, the use of the measure as a structure to define
implementation behavior and associated costs for other EBPs might be successful. To do so,
the SIC would necessitate adaptation for other practices. If future research were to consider
this opportunity, it might be possible to not only examine implementation costs across
implementation strategies, but across practices within the same strategy.

There may be a number of reasons that empirical estimates of implementation costs have
been heretofore neglected in the literature on evaluating new mental health intervention
practices. One barrier might be conceptual: economists often note that “sunk costs don’t
matter”; that is, once a program has been implemented, the non-recoverable implementation
costs should not be part of the decision about how to operate the program. While this is true
– it is only of limited relevance. Sunk costs do matter to when decisions are made under
uncertainty. Clearly, until a new practice has been sustained for some time, there is
uncertainty as to whether it will be successful. Thus, even from a pure economic theory
perspective, sunk implementation costs may matter in decision making moving forward.
More importantly, implementation costs are, of course, not sunk until after the new practices
are implemented. Policy makers must decide ex ante whether to invest in a new practice, and
then implementation costs – especially implementation costs that will differ across different
practice options – are very much part of the opportunity costs that must be considered
against the expected (i.e., uncertain) future benefits. Having knowledge of when, in the
implementation process, different (and types of) costs can be expected is critical in helping
decision makers lay out a clear fiscal plan in order to ensure that proper resource allocation
has been determined prior to advancing the practice toward implementation.

A more important second barrier might therefore be that researchers do not have access to a
coherent and systematic framework for estimating implementation costs – a framework
which is additionally applicable in multiple contexts. This research has demonstrated the
utility of such a framework with the SIC. The 8-stage measure is quite general. The
numbered stages listed in Table 1 are not specific to a particular practice; rather the stages
should apply to a broad range of EBPs. But, the SIC framework is highly customizable – as
evidenced by the sub-activities under each numbered stage, which are specific to the MTFC
model. Future research can focus on applying the SIC to other practices by generating a very
different set of specific sub-activities specific to each practice. Thus, the SIC tool provides a
framework that is general in nature and simultaneously customizable. It is hoped that the
SIC will provide a basis for including implementation costs in future research and that these
costs can become a routine part of comparative (cost-) effectiveness analysis.

5. Conclusions and Limitations
Although the intention of the current study was to determine if the SIC could be used as a
method for mapping implementation costs, several limitations need be considered. Most
significant is the use of California salary data only. As noted, Ohio salaries were 19% lower
on average than California salaries. Given the limited number of Ohio counties participating,
including state as a covariate was not possible and thus, the decision was made to conduct
all salary computations with California data. On the other hand, the number of hours, days
until first placement and FTE figures did not differ between states and thus calculations
utilize combined Ohio and California data. Had Ohio been included in the salary
calculations, then a non-specific salary would have been presented that was not comparable
and therefore, meaningless for programs considering how their costs might relate to those
shown. Although including only California salaries is a noteworthy limitation, organizations
from other states might now be able to estimate their costs in relation to California salaries.
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A second limitation of this study is the lack of data related to overhead costs. That is, the
SIC mapping does not include estimates for costs such as rent, office supplies, and utilities.
In order to conduct cost analyses between EBPs such fees would be necessary. On the other
hand, assuming that there would be no difference between implementation conditions for
such overhead, the SIC can be helpful in determining costs to include in cost effectiveness
analyses between implementation methods of the same EBP. Similarly, travel fees did not
include the time for travel in calculations. This is applicable for CDT sites that traveled to
CDT meetings for peer-to-peer networking, but not for IND sites who had stakeholder
meetings at their site location. This is a significant limitation if individuals had to take a
significant amount of additional time for travel; however, as reported by the CDT purveyors,
part of the CDT program is to intentionally find a centralized location for sites to meet. The
intention is to decrease travel time and to link sites together that are close in proximity to
one another in order to help increase the potential for sustainability of peer-to-peer
networking.

Finally, this study is limited in that only total average site costs are available to program
start-up (i.e., reaching Stage 6) due to the ongoing nature of the project. Therefore, it is
unknown if costs driven by salaries will become more disparate between conditions over
time. As noted in the Results, due to the limited power of this study statistical differences
between conditions were not found. It is possible, however, that if costs differences become
greater over time that this difference might be found to be significant. Similarly, as new
outcomes become available from the study, such as the number of youth placed per
condition, there will be a greater ability to determine if there are differences in how well
programs in each implementation condition have used their resources.
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