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VHA ENGINEERING STAFFING TOOLS AND METHODS
INITIAL OBJECTIVES
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Understand current 
staffing levels of 
engineering staffing 
across VHA
(NAS Recommendation 1)

01
Develop a risk-adjusted 
staffing (demand) model 
for monitoring 
engineering FTE 
(NAS Report Chapter 3)

02
Monitor variation in 
staffing through 
development of an 
engineering/facilities 
staffing tools
(NAS Recommendations 2 / 5.5)

03
Integrate top-down, 
demand-based model with 
existing data while 
developing benchmarking, 
workload,  and quality data
(NAS Recommendations 4.4 / 4.5)
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VHA ENGINEERING STAFFING TOOLS AND METHODS
DEFINING ENGINEERING STAFFING
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 Definition of “engineering” staff is not rigorously defined

 Variation in VHA facility organization and reporting means that not all engineering staffs look identical across facilities

 Staff that fall under the umbrella of engineering may have responsibilities within other aspects of facilities management

How do we predict what we need if we don’t really understand what we have?

Engineering 
Administration
Communication

Finance and Business

Leadership and Strategy

Property Management

Quality Assurance

Capital Projects 
(Project Management)
Design, Bid, Build

Contracting

Technical Representation

Punch List

Operations and 
Maintenance
Repairs

Utilities

Facility Sustainability



VHA ENGINEERING STAFFING TOOLS AND METHODS
DEFINING ENGINEERING STAFFING

VHA 
Healthcare 
Environment 
and Facilities 
Programs

VHA Healthcare 
Engineering

Engineering Administration

Project Management

Operations and Maintenance

Other Healthcare 
Environment and 
Facilities Programs

Facilities Safety

Interior Management

Environmental Management

Transportation
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IDENTIFYING AND COMPARING AVAILABLE DATA SYSTEMS TO 
DESCRIBE ENGINEERING STAFFING AND RESOURCES

 NAS Recommendation 1:
 Choice of platform of facilities database

 Ensure continual completeness, accuracy, reliability, and 
validity of the data

Financial Management System (FMS) 830 Report
 Contains official annualized FTE counts as the official 

financial data source of VHA

 FTE counts are based on accounting data integrated 
with VHA payroll system (PAID)

 FTE counts are summarized at the parent facility level 
which matches well with other VHA data sources

 FTE contains budget object code (BOC) and VA cost 
center (VACC) information

 FMS 830 Report provides the import data for the 
Capital Resources Survey (CAPRES) data and is the data 
source of record for official reporting on VHA staffing

 Engineering resources relating to other facilities 
functions and contracted work are readily captured 
within FMS financial data
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Financial Management 
System (FMS)

HR Smart

CAPRES Survey Data Managerial Cost 
Accounting (MCA)



MODEL DEFINITION OF ENGINEERING STAFFING

 FMS 830 (Expenditures and FTE) Report

 Exclude Non-VHA Funds (e.g. Construction, VBA and NCA)

 Exclude VA Central Office and VISN Station Identifiers

 Include only Engineering VACC

 Include Budget Object Codes (BOC) 1001 (administration), 
1002 (clerical), 1008 (wage grade)

 Adjust BOC 1002 and 1008 FTE by standardizing BOC 1002 
and 1008 FTE to the cost of BOC 1001

 Final Dependent Variable: Total Standardized Healthcare 
Engineering FTE
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VHA ENGINEERING STAFFING TOOLS AND METHODS
DESCRIBING CURRENT STATE OF ENGINEERING STAFFING
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Medical Center Complexity Group (MCG) is a standardized 
peer-grouping methodology frequently used in VHA



ENGINEERING STAFFING DESCRIPTIONS
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DEMAND-BASED LINEAR REGRESSION MODEL

 NAS outlined a set of primary design/goal choices within chapter 3 of its analysis; below are VHA’s preliminary 
decisions for adopting that framework as a first step in the staffing model process.

 Descriptive model of existing engineering staffing within VHA health care system

 Use multivariate (log-linear) regression model for describing current state of VHA engineering staffing

 Identify key variables related to existing engineering staffing variation

 Model outcomes identify relative staffing levels after risk adjusting for variables with known relationships to 
engineering staffing

 Risk-adjusted staffing levels provide information for staffing decision support

 In conjunction with outcomes data, model can be used to inform program staffing sufficiency

 Model provides a structured approach to monitoring data quality in relevant databases

9



MODEL DEPENDENT VARIABLE AND UNIT OF ANALYSIS

 Dependent Variable: Engineering FTE

 FTE located at VHA field stations

 Central Office FTE and non-VHA funded FTE excluded

 FTE within Engineering VA Cost Centers

 Standardized by cost per FTE by Budget Object Code

 Unit of Analysis: Administrative Parent Facility

 Parent facility defined by facility director and their 
scope of administrative control

 Facilities with less than 10 FTE excluded from final 
analysis (see model limitations slide)

 137 facilities in end of year FY20 final model 
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VHA ENGINEERING STAFFING TOOLS AND METHODS
REGRESSION MODEL DEVELOPMENT

OPES Risk-Adjustment Variable Profile Relevant Engineering Staffing Variables

 Patient population

 ARC PRP (Patient Volume)

 Facility size and age characteristics

 Owned and used square footage (Facility Size)

 Owned Sqft. –Vacant Sqft.

 Outleased GSF

 Age of building

** Data validation through CAPRES is focused on the size 
and age of building data as captured by the VHA Capital 
Asset Inventory (CAI) database 11

Patient Population 
Characteristics
Patient volume

Case-mix / patient risk

Reliance, priority, and 
service connection

Facility 
Characteristics
Referral facility

Academic mission

Services provided

Facility age and size 
characteristics

Geographic 
Characteristics
Geographic cost

Travel times



VHA ENGINEERING STAFFING MODEL
INDEPENDENT VARIABLES (FY20)
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VHA Owned and Used Square Footage (sqft.)
Allocation Resource Center (ARC) Pro-Rated 
Patients (PRP)
Percentage of Facility Patients Covered by Medicare 
Long Term Care (LTC) Average Daily Census (ADC)
Count of Buildings
Count of Rehabilitation Beds

Drivetime to Specialty Care
Outleased Gross Square Footage (GSF)
Percentage of Building Area (sqft.)

Between10 and 40 Years Old

R2 = 0.83
9,530 Engineering FTE



VHA ENGINEERING STAFFING MODEL
ENGINEERING MODEL RESULTS

 Model results provide a picture of existing variation 
after adjusting for relevant characteristics

 VISNs and facilities can use this report for evaluation of 
current staffing by using the observed to expected value 
as a benchmark for engineering staffing
 Data validation / correction

 Variation in engineering staffing
 Complexity, peer sites, internal variation.
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MODEL VALIDITY AND USABILITY

 Reliability of input data

 FMS data linked to accounting / payroll (PAID) data

 CAPRES survey data 

 In FY19, CAPRES instructions modified to encourage 
editing of corporate financial and capital asset databases

 Data validation of engineering staff

 Starting in FY19, CAPRES survey required examination 
of model engineering staff totals per model

 Accompanying edits to staffing totals were required to 
be made within the corporate financial systems

 Facilities able to use model results as a risk-adjusted 
benchmark for VHA staffing

 Sites with observed to expected (O/E) values greater 
than 1.0 have more engineering FTE than VHA average

 Sites with O/E values less than 1.0 have fewer 
engineering FTE than VHA average
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MODEL IMPROVEMENT OPPORTUNITIES
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Impact of Contract Staff / 
Contract Spending

Engineering staffing can be purchased 
through contracting (either through 
purchase of services or as a part of a 
lease). 

Data on FTE associated with contract 
agreements is unavailable to date. Data on 
contract staff costs is difficult to obtain 
because of contract structures.

Limited Specificity on Type of 
Building Space

In other staffing models, types of space 
factor into maintenance staffing levels

CAI has some building space criteria via 
building types and via the facility space 
driver information, but this data has not 
been investigated to date

Comparison to outcomes 
data would assist in 
validating appropriateness of 
staffing
Outcomes data to date has been of limited 
utility; comparison in staffing between 
programs of different quality would aide in 
understanding unexplained variation in 
staffing levels

Limited availability of 
industry comparable non-
VHA benchmarks

Industry standard benchmarks would 
provide additional information for 
evaluating the appropriateness of the 
staffing levels at individual VHA facilities



OPES ENGINEERING FTE DECISION SUPPORT APPROACH
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VHA OPES Engineering FTE Website

(note: website and link is internal to VHA)

http://opes.vssc.med.va.gov/Pages/Engineering-Staffing-Model.aspx


DEVELOPING TOOLS FOR MONITORING ENGINEERING STAFFING

OPES Engineering Staffing Tool Detail Report
(note: link is internal to VHA)

 National report to include Total FTE by BOC, 
FTE/GSF, Peer comparison

 Includes only Engineering Cost Centers defined by 
HEFP in guidance

 Individual facilities can be selected for hyperlink 
drill down to facility level reporting 

 Drill down returns staffing grouped by VA cost center 
and engineering staff type

 Reporting includes all facilities-series cost centers 
in addition to engineering specific cost centers for 
audit purposes
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https://reports.vssc.med.va.gov/ReportServer/Pages/ReportViewer.aspx?%2fOPESSecure%2fEngineeringModel%2fFacilitiesIncludeSummary&rs%3aCommand=Render
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Engineering Staffing Facility Cost 
Center Detail Report
(note: link is internal to VHA)

• Individual facilities data available by 
staffing sub-groups and cost center 
names

• Comparison of FTE by BOC and 
FTE / 1M GSF to MCG average

• Includes standard deviation from 
MCG average (z-score) and 
variance from MCG average (total 
FTE)

• Information can be used to identify 
where staffing is relatively high 
compared to VHA / MCG average 
or low compared to VHA / MCG 
average

https://reports.vssc.med.va.gov/ReportServer/Pages/ReportViewer.aspx?%2fOPESSecure%2fEngineeringModel%2fFacilitiesIncludeDetails&rs%3aCommand=Render&rc:Parameters=True&FacilityParam=269


ENGINEERING STAFFING NAME DETAIL REPORT
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OPES Engineering Staffing 
Model PAID Detail Report
(note: link is internal to VHA)
• Name level detail of staff by 

associated cost center
• Information on duty station 

(staff physical location) and 
time and leave (T&L) unit for 
identifying supervisor

• Trend line of FTE by pay 
period

• Identifies changes in 
staffing levels over time

• Occupation name identifies 
OPM occupation series

• Can be used to audit 
appropriate costing of 
staff member

https://reports.vssc.med.va.gov/ReportServer/Pages/ReportViewer.aspx?%2fOPESSecure%2fEngineeringModel%2fPaid_Detail&rs%3aCommand=Render&rc:Parameters=True&FacilityParam=269&CostCtrParam=8501


TOOL NEXT STEPS AND IMPROVEMENTS

 Comparison of staffing to outcomes
 Identifying specified outcomes for engineering staff and developing measurement approaches

 Comparison of staffing levels to outcome success

 Workload-based (bottom-up) modeling
 Can use workload to build out productivity models similar to VHA’s productivity models for clinical workforce 

 VHA Directive 1065: Productivity and Staffing Guidance for Specialty Provider Group Practice 

 Industry standard workload / work order systems and timing

 Future state – examine composition of the workforce; development of management tools
 Substitution between classes of engineering staff and facilities staff, substitution between contract and VA in-house staffing

 Management tools for monitoring facility KPIs and relevant management metrics

 Data quality auditing tools, migration to next generation HR, finance, and work order systems
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http://vaww.va.gov/vhapublications/ViewPublication.asp?pub_ID=9130


POTENTIAL FUTURE OUTCOME MEASURES

 NAS Outcome contender list
 Recommendation 4.3 development of Key Performance 

Indicators (KPIs)

 Notional list of “never events”

 Critical systems maintenance

 VHA Engineering potential outcome measures
 Issue briefs

 Joint commission requirements

 Patient satisfaction

 Environment of care (EOC) rounds data

 Closure / downtime data

 Maintenance check data
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DECISION-MAKING / POLICY APPROACH
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 Internal benchmarking

 Prioritize resources within facilities

 Enhances data integrity

 Increased transparency compels correction of data

 Provides a standard framework for analyzing staff

 Decision support enhancement

 Gives local managers resources for justifying efficient 
resource allocation and deployment

 Ensures funding and feasibility



QUESTIONS AND FEEDBACK
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The VHA Engineering Staffing Model represents the first step in building a 
comprehensive staffing model for examining staffing needs and justifications. 

We welcome feedback on the model approach and future state!

OPES Help Desk

https://vaww.vssc.med.va.gov/VSSCHelpDesk/Default.aspx?RampID=1602&notify_tech=true&help_category=(FA)Productivity%20and%20Efficiency&help_tech=vhav01peterd&help_subject=Stochastic%20Frontier%20Analysis%20-%20Cost%20Efficiency%20Model&help_name=Cullinane,%20Katherine%20M.%20(OPES)&help
http://opes.vssc.med.va.gov/Pages/Default.aspx
https://www.va.gov/


SUPPORT SLIDES

Supporting Slides and Documentation
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OPES STAFFING MODEL APPROACH

Generally, OPES engages in the following approach to understanding 
staffing variance within VHA:

 Identify and define the staffing area of interest

 Describe the state of current staffing

 Identify potential data systems available to help understand 
differences in staffing across VHA

 Where systems do not exist, identify alternative approaches for 
understanding that variance

 Where systems do exist, understand the existing weaknesses in 
those systems

 Develop a model to help understand differences in existing 
staffing levels

 Model approaches

 Top-down regression modeling

 Bottom-up workload analysis modeling

 Compare results of analysis to outcomes to ensure current 
staffing profile is meeting existing needs

 Compare results of analysis to existing external benchmarks to 
ensure existing staffing profile compares to the private 
sector/other industry standards

 Develop tools to ensure model data transparency

 Identify potential areas of weakness within existing tools

 Develop feedback loops to enhance data integrity of tools 

 Identify potential areas of enhancement for new or existing 
tools
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NAS RECOMMENDED VARIABLES (COLLECTED / TESTED)

Tested Variables

Tested Variables

Building Gross Square Feet (GSF)

Managed Acres

Topography and land use at the 
site

Building Age and Condition

Historic Buildings

FCA dollar value

Hospital complexity

Rural / Urban

Modified Variables

Proximity of facilities

Deferred maintenance

NRM project size, number

Climate zone

Unique requirements

Untested (Unavailable)

Topography and land use at the 
site

Distance or time driven to 
remote worksites

Ease of work order tracking

SCIP dollar value

Projects designed in house

Building height

Ability to outsource engineering 
activities

Untested (Rationale)

Weather conditions (snowfall)

Anticipated amount of SCIP program

Construction dollars

Dollar value of equipment

“Unique systems”
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IMPACT OF VISN AND TITLE 38 STAFF ON ENGINEERING FTE TOTALS
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 Potential impacts on engineering staffing

 VISN Engineering Staffing 

 Consolidated or VISN level engineering programs

 Clinical staff (Title 38 FTE) working in an engineering 
capacity

 FTE in BOCs other than BOC 1001, 1002, 1008

 Limited impact on healthcare engineering staff and 
excluded from model

 Impact is substantially higher on other Healthcare 
Environment and Facilities Programs and would need to 
be investigated for models related to those programs
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OCAMES ENGINEERING STAFFING MODEL
RELATIONSHIP OF CAPRES OUTCOMES TO STAFFING O/E

CAPRES Compliance Aggregate Measure to 
Draft Engineering FTE Model O/E Ratio

CAPRES Quality Aggregate Measure to 
Draft Engineering FTE Model O/E Ratio
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