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The Economic Problem

“resources are decreasing. We must keep
learning how to be more efficient in using
ever-evolving forensics tfechnologies and
xamining the actual justice outcomes
resulting from forensic evidence so that
imited resources can be used wisely.”

Browning, K. (2015). Social Science Research on Forensic Science: The Story Behind One of
NIJ's Newest Research Portfolios. NIJ Journal 275 http://nij.gov/journals/275/Pages/social-
science-forensics.aspx, 40 - 47.
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Informing Policymakers

» Assist decision-makers in the allocation of scarce
resources

®» Provide metrics that permit comparison with other
expenditure alternatives

» Return on investment (ROI) at the jurisdictional level
®» Optimum use of limited resources

= Marginal social welfare improvement from alternative
allocations of these scarce resources in light of
objectives of public sector entities.



ROl Measures for Forensic Laboratories

®» Most studies emphasize the social benefits, but only
have a cursory analysis of the associated costs

» Cost detail from project FORESIGHT

» Cost detail from the Census of Publicly Funded Crime
Laboratories

» Fstimated costs for all non-reporting crime laboratories
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RO' frOm TeSJﬂﬂg SAKS (Wang & Wein (2018))

®» [Jse relative frequencies from recent studies to estimate the
expected social benefits from testing the backlog of SAKs.

» The average cost from a sexual assault is $435,419, which
reflects victim costs and avoidance expenditures by others.

They use New York City SAK testing and Detroit testing for
proxies on probabilities that testing results in particular
oufcomes.

®» The number of SAs per year of fime atrisk (e.g., not
iIncarcerated) committed by a sexual offender varies widely
across offenders, but the mean has been reported as 7.10

Wang, C., & Wein, L. M. (2018). Analyzing Approaches to the Backlog of
Untested Sexual Assault Kits in the U.S.A. Journal of Forensic Sciences, 1-12.
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The New York experience

Manhattan
Tested 3,777
No DNA 2,448
Hits 1,329
Already arrested 279
Statute run out 792
Compromised file 138
Open cases 44
DNA not conclusive 29
Convictions 47

Martha Bashford, Chief, Sex Crimes Unit, New York County District Attorney’s
Office
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ROI Using Project
FORESIGHT datfa

Costs differ across laboratories

Size matters
» Fconomies of Scale

= Productivity increases from low
levels to optimal

Speaker, P.J. (2019). The Jurisdictional Return on Investment from
Processing the Backlog of Untested Sexual Assault Kits. Forensic
Science International: Synergy, 1(1), 18 — 23.
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Return on Investment for Other Projects

» DUI: Drugs & Legalization of » Senfinel laboratory emphasis
Marjuana » COVID-19 and Medical
» Benefits from costs avoided (Aldy & Examiners
Viscusi (2008) Value of a Statfistical = Opioid Crisis and synthetic
ife

analogs
Net Benefit from societal costs

: » Council of economic advisors
avoided

report on opioids suggests an
» Fatality $8.39 million annual cost that exceeds 2% of

= Injury $83,214 GDP

= Property Damage $10,525 = Benefits irom convictions, but
also exoneration, prevention

®» Expense for toxicologist
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Needs Assessment of Forensic Laboratories
and Medical Examiner/Coroner Offices

REPORT

TO CONGRESS

Needs Assessment of Forensic Laboratories
and Medical Examiner/Coroner Offices

National Institute
NI.’ OJ'PGOV | of Justice
STRENGTHEN SCIENCE. ADVANCE JUSTICE
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Forensic Technology Center of Excellence

WORKFORCE CALCULATOR PROJECT

DVERVIEW
The workforce calculator project follows a two-vear imelnz to produce a workfoice cakulator fo be housed on the F7CoE websile. The calculator permits a laboratory o identi®y the oersonnel required to support a given level of casework within each area of identification and the associated nvestment in capizal equicment to

supocrt that level of activity. Tne Inten: of the first vear Is to produce an Infla woking ool iGata Celculator), based upon a decade of perommancs of the most effickent [aboratorles from Project FORESIGHT The second year of analysls permits enough Ime to cevelod a more sustairable and more detaled econometic analysis
as 2 long-derm planning tool.

THE BETA WORKFORGE CALGULATOR

The bela workiviee celoulaln is @ prool ol copcepl, develuped fiom a seleclion of idyh pefonming labueluries Tom projec. FORZSIGHT. Al san ple laburaluries mel @ sandand ol 3% labuiale y-widz eliciency using he ASCLD Maximus award crileria[1]. Economedric muodels eslinale e ielalivnship belween e l-limoe

cquivalent (FTE) workforce and achicvemert of the J09 cfficiency standard for laboratory analysiz. The ceconometric analyais cxamincd laseratory performance imlight of the tygpc of jurisdiction (atate, motre, or regional), sc popuation acrved, and slalc crme rates [violznt and proporty).

Laboratores are encouraged to test the calculator and report findings to principal investigator Paul Speaker jpaul.speaker@mail. wvu.edu). Laboratory insighls wil be incorporated into the morz detailed economedric 2nalysis inthe second year of the preject

Downlcad the Dete Workforce Calculater by clicking the buttan below,

L

0 ALE

THE UPDATED WORKFORCE CALCULATOR

The g=cond year of anayeis pemmits enough time fo develap a more sustanable and more detailed econometric analyziz as a long-ferm tool. Feedazck from the betz calzulator wil ke incorporated info the second year testng with add tional output breaking down the expacied FTE into znalytical, support. and administrative
postions for opimal performance. Comresponding annuzl capilal expendifures to maintain the support of the workforce will also be developzd.

REMINDER TO ALL WORKFORCE CALCULATOR USERS

Cases per FTF is not lingar, sn a linear compzrison hoold nod yield the same results The calrulatnr is a non-linear ecannmetric mnde! that uses populaBon arl ndpopulztion), dueemy veriahles for jurizsdiction type, crime rates (peoperty and vinlent). ard inferaction variahlzs hetween al of fhese

(1] 10BMUTIZANCR OF T8 TICNEST PEMTOMTING IE0Cra0Nas OYed N [asl 08C308 FII0WeD tNe ASLLL MEXNMUS Crtand. A1 e JU% 4 SULY SYMPIELN, TTTESE FURE 3159 1 I2207313MN38 WEre recOgnzed With tha Masimus SWsrdro” 8 wegitso ICI08E Er83E OTINY nat CIBAWIME PrOCE28E] PBradea” DUOJesn aeove e P roig A Jemuar Y CORDECIEATO"
et el PCME SISHT cuilesbivn oar b Rigally Une smiual Tgh pe .

A progran o imorsl ettt # jestes

@, e esndlesd INILJ | Nationai institute PRTI]
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https://forensiccoe.org/workforce-calculator-project/

Data Sources

» Project FORESIGHT

» Over 200 forensic crime laboratories
» FY2006-FY2020

» Casework, expenditures, & personnel allocation

» J.S. Census population data

» [B| ucr data
» Statewide levels
» Violent
= Property
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Project FORESIGHT & LabRAT

Investigation area Cases FTE

Blood Alcohol
Crime Scene Investigation

Digital evidence
DNA Casework

DNA Database (including CODIS)
Document Examination (including handwriting)

Drugs - Controlled Substances
Evidence Screening & Processing

Explosives
Fingerprints

Fingerprints Database (including IAFIS)
Fire analysis

Firearms and Ballistics
Firearms Database (including NIBIN)

Forensic Pathology
Gun Shot Residue (GSR)

Marks and Impressions
Serology/Biology

Toxicology ante mortem (excluding BAC)
Toxicology post mortem (excluding BAC)

Trace Evidence (includes Hairs & Fibers, Paint & Glass)
Administration and Support
Other Specialties (describe below)

ICITAP 4/8/2021
TOTAL 0.00




Project FORESIGHT & LabRAT

ICITAP

Investigation area

Total Laboratory Expenditures

Capital
Personnel Expenditures Other Expenditures
Expenditures: current year; (all other charges &
Salary, Benefits, Service of Chemicals, expenditures not
Overtime, and instruments, reagents, included in the
Temporary Equipment Leasing | consumables, gases prior columns) Total Expenditures
$0 $0

Blood Alcohol

Crime Scene Investigation

Digital evidence

DNA Casework

DNA Database (including CODIS)

Document Examination (including handwriting)

Drugs - Controlled Substances

Evidence Screening & Processing

Explosives

Fingerprints

Fingerprints Database (including IAFIS)

Fire analysis

Firearms and Ballistics

Firearms Database (including NIBIN)

Forensic Pathology

Gun Shot Residue (GSR)

Marks and Impressions

Serology/Biology

Toxicology ante mortem (excluding BAC)

Toxicology post mortem (excluding BAC)

Trace Evidence (includes Hairs & Fibers, Paint & Glass)

Administration and Support

Other Specialties (describe below)
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Project FORESIGHT Output
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The Workforce Calculator

Answer each of the following to estimate your workforce needs. Use the up and down arrows to select jurisdiction type and state crime rates
(note that the worksheet "Crime Rates by State" has recent data for your state). Enter the population questions in numeric format only.
Additional worksheets contain recent crime rate and population detail for city and counties. For the anticipated caseload in each area of
investigation, enter the number of cases for one year (leave blank if you are not supporting a particular area of investigation).

Jurisdiction: state, metro, or regional | - I

State crime rate violent State crime rate property
State crime rates : | 2,250 :
State population Jurisdiction population Population Largest City in Jurisdiction

Populations

Optimal Total Operational  Administration Additional

Area of Investigation Caseload Current FTE FTE Staff FTE & Support FTE Staffing Needed
Blood/Breath Alcohol 0.00 0.00 0.00 0.00
Crime Scene Investigation 0.00 0.00 0.00 0.00
Digital Evidence 0.00 0.00 0.00 0.00
DMNA Casework 0.00 0.00 0.00 0.00
DNA Database 0.00 0.00 0.00 0.00
Document Examination 0.00 0.00 0.00 0.00
Drugs--Controlled Substances 0.00 0.00 0.00 0.00
Evidence Handling/Processing 0.00 0.00 0.00 0.00
Explosives 0.00 0.00 0.00 0.00
Fingerprint Identification 0.00 0.00 0.00 0.00
Fire Analysis 0.00 0.00 0.00 0.00
Firearms & Ballistics 0.00 0.00 0.00 0.00
Forensic Pathology 0.00 0.00 0.00 0.00
Gun Shot Residue 0.00 0.00 0.00 0.00
Marks & Impressions 0.00 0.00 0.00 0.00
Serology/Biology 0.00 0.00 0.00 0.00
Toxicology ante mortem 0.00 0.00 0.00 0.00
Toxicology post mortem 0.00 0.00 0.00 0.00
Trace Evidence 0.00 0.00 0.00 0.00
Administrative

TOTAL Laboratory Personnel 0.00 0.00 [ 0.00 | 0.00 0.00

ICITAP 4/8/2021

Minimum Annual Capital Budget® to Sustain Efﬁcienqr (2019 dollars)




The Workforce Calculator Output

Answer each of the following to estimate your workforce needs. Use the up and down arrows to select jurisdiction type and state crime rates
(note that the worksheet "Crime Rates by State” has recent data for your state). Enter the population questions in numeric format only.
Additional worksheets contain recent crime rate and population detail for city and counties. For the anticipated caseload in each area of
investigation, enter the number of cases for one year (leave blank if you are not supporting a particular area of investigation).

Jurisdiction: state, metro, or regional | Regional - |
State crime rate violent State crime rate ?ropertv
State crime rates - | 2,650 -
State population Jurisdiction populat.ion Population Largest City in Jurisdiction

Populations 2,000,000 450,000 125,000

Optimal Total Operational  Administration Additional

Area of Investigation Caseload Current FTE FTE Staff FTE & Support FTE Staffing Needed
Blood/Breath Alcohol 3,500 3.25 3.06 2.40 0.66 -0.19
Crime Scene Investigation 0.00 0.00 0.00 0.00
Digital Evidence 0.00 0.00 0.00 0.00
DNA Casework 5,000 19.50 2454 20.68 4.25 5.44
DNA Database 0.00 0.00 0.00 0.00
Document Examination 0.00 0.00 0.00 0.00
Drugs--Controlled Substances 4,000 5.50 5.13 4,07 1.06 -0.37
Evidence Handling/Processing 0.00 0.00 0.00 0.00
Explosives 0.00 0.00 0.00 0.00
Fingerprint Identification 2,500 475 5.05 4,09 0.96 0.30
Fire Analysis 0.00 0.00 0.00 0.00
Firearms & Ballistics 0.00 0.00 0.00 0.00
Forensic Pathology 0.00 0.00 0.00 0.00
Gun Shot Residue 0.00 0.00 0.00 0.00
Marks & Impressions 0.00 0.00 0.00 0.00
Serology/Biology 1,500 6.00 6.85 5.51 134 0.85
Toxicology ante mortem 3,000 7.50 9.66 7.70 1.96 2.16
Toxicology post mortem 2,500 8.49 12.17 9.16 3.02 3.68
Trace Evidence 100 2.25 2.78 2.30 0.48 0.53
Administrative

ICITAP TOTAL Laboratory Personnel 57.24 6963 | sse0 | 1373 | 1239 4/8/2021

Minimum Annual Capital Budget® to Sustain Efficiency $932,453 (2019 dollars)




Concluding Comments

» All laboratories are encouraged to visit the Forensic
Technology Center of Excellence site and try the Workforce
Calculator.

» The calculatoris free to use.

After trying the calculator, laboratories are encouraged to
provide feedback to FTCoE or Project FORESIGHT, including
comparison of their current staffing to the output of the
workforce calculator.

» Additionally, all laboratories are encouraged to participate in
Project FORESIGHT.

» As of this writing, participation in Project FORESIGHT contfinues
to be free of charge to participating laboratories.
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For more informaftion:

» Project FORESIGHT https://business.wvu.edu/research-
outreach/forensic-business-studies/foresight

» FTCoE https://forensiccoe.org/workforce-calculator-
project/

Paul J Speaker
Professor
Department of Finance — 220 B&E
John Chambers College of Business and Economics
West Virginia University
Morgantown, WV 26506-6025
(304) 293-7810 (office)
Paul speaker@mail wvu.edu
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