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* Jotal Cost of Ownership fundamentals

* Source(s) of inputs

« Assumptions required

e Sensitivity of assumptions
» Overcoming sensitivities
* Maintaining relevance
 Research opportunities
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Why Use Total Cost of Ownership

e Awareness of costs and commitments

Planning for future costs

Compare improvement/renewal costs
e Demonstrate ROI (return on investment)
* Track capital construction/renovation decisions

» Document capital construction value

June 1, 2023 National Institute of Building Sciences 5



Total Cost of Ownership

TCO=)C_ +)C, +XYC.+),C,+).C,
Where:
C, = Initial Asset Costs (first cost, one-time)
C, = Cost of Operations and Maintenance (recurring)
C. = Cost of Utilities (recurring)
C4 = Cost of Renewal (periodic)

C. = Cost at End-of-Useful/Functional Life (one-time)
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TCO Framework

Initial Asset Costs (First Costs) (One Time)
* Planning and Programming
* Acquisition
Initial Asset * Design
End of Useful (Functional) Life (One Time) Costs - Construction/Site Development

* Sale/Adaptive Re-Use (First Costs) * Lease or Rental

* Re-sale Value/Salvage Value (One Time) «  Commissioning
* Removal

e Site Restoration/Remediation .

e Deconstruction/Recycling Endioiiuserul Yprition:

and
Maintenance
(O&M)
(Recurring)

(Eunctional)
Lite

(Oneslime)

)

Operations and Maintenance (O&M) (Recurring)
* Maintenance

* Operations

* Overhead and Administration

Renewal (Periodic)
* Replacement
* Programmatic Upgrades

Utilities

Renewal

* Improvements/Enhancements (Periodic) (Recurring)
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C, Initial Asset Costs — Planning and Programming, Acquisition, Design,
Construction/Site Development, Commissioning
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Inputs

C, Cost of Operations and Maintenance — Lease or Rental,
Maintenance, Operations, Overhead & Administration

Cc Cost of Utilities - Annual utility costs/expenditures

Cd Cost of Renewal - Replacement, Programmatic
Upgrades, Improvements/Enhancements
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Inputs-end of life

C. Cost at End-of-Useful/Functional Life — Sale/Adaptive Reuse,

Re-sale Value/Salvage Value, Removal, Site
Restoratlon/Remedlatlon Deconstructlon/RecycImg
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TCO process can begin anywhere

Planning stage — identify or manage a budget
Design stage — make value decisions

Post-acquisition — analyze commitments and make
keep/remodel/ dispose decisions

Financial — planning for future budgets and cost allocation
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Planning
Starts
here

TCO Framework

Initial Asset

Keep Costs Post-

Sell (First Cqsts) Occu pancy
Raze (One Time) Operating
g : Phase
End of Useful Operations
(Functional) : clgle
Life Maintenance
: (O&M)
St Infcﬁi;iion fiesnin
Model
Renew Renewal Utilities Energy
Remodel (Periodic) (Recurring) Efficiency
Decisions Upgrades
G National Institute of Building Sciences
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TCO ICEBERG

First costs make wp
approdimatehy 205
of the total cost of
ovwning the asset
Crperating the asset
through diEpesition
makes up the
rarnaining S0%.

PLANMING DESIGMN

ACQUISITION OR LEASING CONSTRUCTION

PROJECT DEVELOPMENT COMMISSIONING

OPERATIONS

REGULATORY
COMPLIANCE

MAINTENANCE

ADMINISTRATION

DECOMMISSIONING

BUDGET 2 PLANNING PORTEOLIO MANAGEMENT
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Facility Management

TCO=2C,+2C,+2C.+)C, + ) C,
\ )

Operations and Maintenance
(Facility Management)

FACILITY MANAGEMENT
OPERATIONS MAINTENANCE PORTFOLIO MANAGEMENT BUDGET & PLANNING

Preventative Maintenance  Asset Visibility/Asset Inventory Short-and Long-term Capital Investment planning
Corrective Maintenance  Asset/Portfolio Condition Resource Management

Repair/Replacement + Capital Planning Risk Based Prioritization

Troubleshooting Emergency Maintenance

e Building Inspections
Custodial REGULATORY COMPLIANCE ADMINISTRATION

Grounds

Pest Management Occupational Safety and Health Professional Development

Utilities Fire and Life Safety Salaries

Work Management Environmental and Sustainability Contracts Managementand Execution
Emergency Response FRPP Reporting

Event Support

Monitoring Operations
Building Inspections
O&M Inspections
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Facility Management
TCO=)C, +XC,+XC.+)C,+ ) C,

Facility Management

Where does this number come from?
1. Initial TCO analysis at start of design project
2. From YOU!
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Facility Management

How will this number be used?

1. Develop a target cost that shows progress towards efficiency?
2. Develop a cost that represents industry best practice?

3. Represent the actual cost of ownership today?
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Facility Management

There's no one “right” way to calculate costs

SOCIAL SECURITY ADMINISTRATION

. . AGENCY STRATEGIC PLAN
Things to consider:

» Agency/Organizations Strategic Plan
* Agency/Organizations Investment Strategy
» Strategic Asset Management Plan

dll GOVERNMENT PROPERTY AGENCY

BUSINESS PLAN
2021/22

WHY? Strategic Plans may have an influence on how
you operate and maintain a facility.

vy
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Facility Management

Things to consider:
 Mission of your facility or facilities
 Expected level of performance

L
wJ
‘Z‘: -7
L
= .-ff .............
vEidEl
=d o @ coreorcaccsnnnnndteses
"5
DEMAND ) /
Load identifies level @ | @:eesesecnsensescnsasencs
bl B |
of performance w
needed LEVEL OF MAINTENANCE
WHY? Mission criticality and EOP will %
‘ AVAILABLE RESOURCES A

affeCt your maintenance Strategy Strength of resources identifies
level of maintenance needed @

for each level of performance

ssnw *
.....

~ LEVEL OF PERFORMANCE (LOP)

................. 0 Sl Preserving and extending

service life

I Full Optimal reliability and
v Performance availability to meet demand

......

Limited Baseline reliability and
Performance availability to meet demand

-
-
-

§ ''''' o Compliance As required by safety, legal,
regulatory, environment, etc.
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Facility Management

Things to consider:

« Condition of your asset portfolio
Condition of your asset data
Component renewal schedules
PM/CM ratio
Existing maintenance costs
Deferred maintenance costs

Repair Cost by Classification

Site Unicue | : <01
Electrical Service an... [ NN <o
Cooling Systems | AN AN :sov
Facility HYAC Distri... || | N $2.45M
elevators [N s:.243M
Exterior Windows [ s.1oM
Interior Finishes | <4.0:m
gattery Equipment [N s3.36M
integrated Automat... [N s3o07m
Heating Systems _ $291M
sanitary Drainage [ <227v
Roofing [ s2.19M
Facility Fuel Systems [ szo02m
Detection and Alarm [l $1.52m
Fire Suppression - $1.01M
Superstructure [l so.9om
Exterior Doors and ... [l $0.93m

SoM §5M $10M

Repair Cost by Maintenance Responsibility

$35.1M (50%) $35.3M (50%)

WHY? Your maintenance strategy at
" your facility ultimately make-up
your maintenance cost.

vy
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Repair Cost by Risk Rating

$3261M  $32.11M
$30M

$20M

$10M

$4.81M

$OM

High  Medium

Repair Cost by Condition

$30M
$20M
$10M
$547M
$0.83M
SOM —
(Blank) Good

Low

Fair

$0.83M

Rated

$31.78M

Poor

UniFormat  EvalSystem Repair Cost

$13,901,300

D5020
D3030
D3050
D1010.10
82020
c20
D5010.20
D8010
D3020
D2020
83010
D3010
D7050
D4010
810
82050
D3060
D5010.10
B2010
D2010

Site Unique

Electrical Service and Distribution
Cooling Systems

Facility HVAC Distribution Systems
Elevators

Exterior Windows

Interior Finishes

Battery Equipment

Integrated Automation Facility Controls

Heating Systems

Sanitary Drainage

Roofing

Facility Fuel Systems
Detection and Alarm

Fire Suppression
Superstructure

Exterior Doors and Grilles
Ventilation

Packaged Generator Assemblies
Exterior Walls

Domestic Water Distribution

$9,400,000
$6,500,000
$4,450,000
$4,425,000
$4,162,500
$4,040,000
$3,864,000
$3,068,000
$2,905,000
$2,470,000
$2,185,000
$2,020,000
$1,515,000
$1,011,500

$987,500

$927,500

$905,000

$670,000

$504,500

$445,000
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Facility Management

Things to consider:

* Existing known costs
o Utilities
 (Cleaning/Custodial
 Groundskeeping
« Waste Removal
« Regulatory Compliance
* Technology
« Administration
« Supplies
* Training
« Equipment Rental
* Vehicles

« Salaries & personnel
6/1/2023 Total Cost of Ownership 22



Tools and Resources

Computerized Maintenance Program
Management System (CMMS) Handbook 135: FEMP Life Cycle
Analytics dashboards/reporting Costing Manual

Energy management software
Utility bills

Contract values

Historical data

NIST Building Life Cycle Cost (BLCC)
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https://www.energy.gov/femp/building-life-cycle-cost-programs
https://nvlpubs.nist.gov/nistpubs/hb/2022/NIST.HB.135e2022-upd1.pdf

Final Thoughts

Calculating TCO across an enterprise
or at a facility can be challenging but
doesn’t have to be overwhelming.

With the right data, tools and
processes in place, your
organization can make data-driven
decisions to calculate and manage
TCO.
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Research Opportunities

« Connections between each input  * Occupant (customer) driven

e First Cost, Operation & results

Maintenance, Energy/Utilities, .
Renewal, End-of-Life Effect of loT

 Data needs
* inputs and outputs

* Operating models

* Reliability, Predictive, Preventive,
Reactive, Run-to-Fail, Other
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Discussion
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