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Using Credible Data for Life
Cycle Costing & Budgeting




Agenda

 Discuss current cutting-edge uses of construction, life cycle and
predictive data

* How to apply credible data today and predict future costs

* Explore data trends and how predictive data enables more profitable
business decisions

* Discuss insights in the world of construction data
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Facilities Cost Data: Simple in Theory
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e Material costs are based on commodities and
manufacturing costs and profits
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* Labor and labor cost is based on supply and demand

e Construction is a combination of material, labor and —
equipment costs rolled up with productivity srpeiom. 3%

1
il
i

| I e ENESESEN Y . T VR T ST SIS S T e w—"
|

U pammlc ), e wesE—

= - 8 i 3 o . " : . ~ - Bk . . :
' . | W ! ) < —_ | : . - - -
5 =1 » B "1 . :.-r,.m. « o (T MPRANE
— . ¥ w =% 2 5t .
' ' < ” i il . T_'.'l _: \, = M _ " -
. : ] 1 R . . < - " :
) ‘N & =i . i
e 1t \\ = 4 Bl Boal ’ ' —' _ :

. \ ~ o 8 P
®
@n D IAN © 2017 The Gordian Group, Inc. All Rights Reserved.




Cost Estimating Challenges

G®RDIAN

How does an estimator convert a scope of work to
material, labor, equipment quantification and apply
other factors to estimate accurately?

Factors that influence future estimating accuracy:

1.

L

How far in the future?

Location of project and local market activity?
Contracting method?

Global commodity price influences?

Context Scope

Process Scope
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Budgeting Cost Data Options

Owners’ current
data

G®RDIAN

Vendor and
“favored contractor
information”

Published cost
data

© 2017 The Gordian Group, Inc. All Rights Reserved.



How Cost Data Can Help

* Forecast building life cycle costs
* Quantify existing deferred maintenance liabilities
* Provide a basis for efficiently modeling Current Replacement Value

* Provide pricing mechanism for efficient execution
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Review of RSMeans Database Structure

Lifecycle
Costing

Assemblies
12,000+

Unit Prices
80,000+

Information Sources

55,000+ materials, 638 equipment, 35 trades, 970 locations
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Structure of RSMeans Database

Localized to >900 North American locations

Unit Cost Data
_.

Assembly
Cost Data

Square Foot Models
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Ongoing Investments After Initial Construction

Preventative Repair Capital
maintenance maintenance renewal
| | |
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Cost Data for Asset Management

Preventive
Maintenance

Maintenance

& Repair

General
Maintenance

G®RDIAN

Capital
Renewal

Repair
Maintenance

G&RDIAN’

25" annual edition

Facilities Maintenance & Repair
Costs with RSMeans data
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Repair/Replacement Maintenance

D3023 Heat Generating Systems
D3023 186 Boiler, Gas/O0il
2017 Bare Costs
. Freq. . Labor Total Total
System Description (Yea?s) Crew | Unit | pows | Material | Labor |Equipment| Total In-House | w/O&P
2010 |Repair boiler, gas/oil, 20,000 MBH 7 Q-5 Ea.
Remove/replace burner blower 600 37.50 37.50 46.50 58
Remove burner blower bearing 1.000 62.50 62.50 78 97
Replace burner blower bearing 2,000 65 125 190 227 275
Remove burner blower motor 976 55 55 68.50 85.50
Replace burner blower motor 1.951 271 110 381 435 510
Remove burner fireye 195 1215 1215 15.15 18.95
Replace burner fireye .300 248 18.70 266.70 296 340
Remove burner ignition transformer 333 21 Pl 26 32.50
Replace burner ignition transformer 667 75.50 4150 117 135 159
Remove burner ignition electrode 267 16.60 16.60 20.50 26
Replace burner ignition electrode 444 14.20 27.50 41.70 50 61
Remove burner oil pump 500 k1l A 39 48.50
Replace burner oil pump 2,602 168 146 314 365 435
Remove burner nozzle 167 10.40 10.40 12.95 16.20
Replace burner nozzle LAl 9.10 35.50 4460 54.50 67
Remove burner gas regulator 1.300 73 73 91 114
Replace burner gas regulator 2,600 2,300 146 2,446 2,700 3,100
Remove burner auto gas valve 5195 300 300 375 485
Replace burner auto gas valve 8.000 6,075 460 6,535 7,250 8,325
Remove burner solenoid valve 2.600 156 156 185 243
Replace burner solenoid valve 10.399 4,000 625 4,625 5175 5975
Repair controls 600 37.50 37.50 46.50 58
Total 43.266 | 13,225.80 2.547.85 15,773.65 | 17,701.60 | 20,509.65
2050 |Replace boiler, gas/oil, 20,000 MBH 30 Q-7 Ea.
Remove boiler 1527.360 90,280 90,280 113,000 141,500
Replace boiler, gas/oil, 20,000 MBH 3156.840 | 273,800 187,220 461,020 535,000 634,000
Total 4684.200 | 273,800 277,500 551,300 648,000 775,500
D3023 198 Blowoif System
2017 Bare Costs
. . Freq. . Labor Total Total
System Description (Yea?s) Crew | Unit | poire Material Labor |Equipment| Total In-House | w/O&P
1010 |[Repair boiler blowoff system 10 |18TPI| Ea
Repair leak 1.000 62.50 62.50 78 a7
Total 1.000 62.50 62.50 78 97
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Preventative Maintenance
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D20 PLUMBING D2025 190| Water Heater, Solar
PM Components ] Labor-hrs. w M Q 5 A
PM System D2025 190 1950
Solar, closed loop hot water heating system, up to B panels
1 Check with operating or area parsonnel for dediclencies, 03s o
2 Inspect intaricr piping and connections for lesks and damagesd A28
insutation; ighten connections and repair damaged insulation as
NECEssary.
3 Check zone and clrculating pump molors for excessive overheating; orr g
ubricate mator bearngs,
4 Check pressure and air rebefl valves for proper aperation, 103p i)
5 Check control panel and difterentia? themnostat Tor proper operation. 094 S
&  Clean sight ghasses, conrols, pumps, and flow indicatars on fanks azr S S
T Check sysiem pressure on closed loop Tor loss of fluid. 4B 4
&  Check fluid level on drain-back sysberns; add fluid as necessary, 02g d T
9 Test ghvool strength in closed systems, as applicable; if required, i f
drain systern and raplace with new fluid mixture.
10 Check heal exchanger for exierior kaaks, a7 ; S
11 Clean strainers and fraps. 61 o
12 Check slorage and expansion lanks; for leaks and detariorated arr
insulation
13 Irspect all collacior piping for leaks and damaged insuletion; 133
tightan connections and repair as requirad.
14 Irspect collector glazing for cracks and seals for tightness; fighten 24
or replace seals as necassary.
18 Washiclen glazing on colecior panels. 585
18  Inspact famule around pipe fliashing whan soler piping runs through 0Bs
roof; napair 85 necessany.
17 Check collactor mounting breckets and bolts; fighten as required. 064 ¥,
18 Clean ares, &
13 Fill out maintenance checklist and report deficiencies. a2 J i
Total labor-hours/period 1165 | 2.230
Total labor-hours/year o 1186 | 2.z
Cost Each
2015 Bare Costs Total Total
Description Labor-hrs. |  Material Labar Exquip. Tatal In-House wiD&P
1900 | Wi hitng. sys., sokar csd. p, up to 6 panels, annually 2230 245 133 kS 435 518
1850 Annualzed 2385 248 203 445 525 825
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Location Factors By Division

Division Location
o ALAEAMA
- BUILDING SYSTEMS ) HONTSVLLE WOBLE NGO | TSCA00SA |
WAL BST  TOUL | WAL WST_ TOTL | WAL ST TOUL | WAL WSt TOL | WAL BST TOTAL |
A Sbstuchurs 1084 8l3 k] 9.3 B 2A 1001 (1Y 85 JE:] 8./ 755 ©s o4 [ 1]
Bl1O Sl Sipersuchys 1039 B54 970 1042 821 %5 1038 J&l 938 1034 145 Q0 041 R a7
B0 Eoenor Cosurs 988 171 884 sl 882 83 101.1 %9 800 a7 328 773 €6 877 838
B3 Fooire 1) 821 530 %6 17 234 676 n7 875 578 877 B 8.7 730 8.7
C t2nor Consucaon «Ks 152 884 1002 2 830 G4 L 74 Gl 43 »%8 102 5.7 R
v [1) Senices: Convesteg 1000 51 973 1000 &8l ®5 1000 a8l %5 1000 845 %7 100 862 ®2
D20-40 | Nechenicd 1000 T04 831 1000 616 85 w3 807 841 1000 U2 734 1000 Ko T34
050 ecycd %o 616 M3 9.3 849 a3 57 0l 763 &3 L) 776 M3 6l 6 3
13 Equoment & Fumsings 1000 5l 887 1000 76 M|s 1000 25 976 1000 427 971 1000 &9 972
G Sta Wwork 972 936 947 gs.l 925 95 “Ks 878 a3 “a a3 W 87 927 a18
AG WEIGHTED AVERAGE 1005 %7 X2 %l 21 8's 28 54 LT ) 571 ] BE 0.2 g230
D, ALASKA ARTZONA
-y BULDING SYSTEMS — ANCHORAGE FAREANKS | UGSty [ WES/TowE |
MAT INST. TOTAL MAT, INST. TOTAL MAT. INST. TOTAL MAT, INST. TOTAL MAT, INST. TOTAL
. Soshuchre 1320 1148 1254 13156 12.] 1286 122 1198 1287 wié 1A 537 9] 785 ma |
B0 St Spersuctus 1177 1089 1147 1210 1100 116.7 1195 1089 1152 G5 7356 875 u7 ) 859
B2 Ederee Cosure 1805 1230 1426 14756 1230 1%9 1552 1230 188 1174 4l 919 1072 642 866
B3 Foofrg 1800 1172 1438 1573 1185 485 1688 1172 1482 062 6h2 B5e 1013 65.7 g8
c henor Consiucion 1334 1209 iZ81 1304 i21.3 1266 1317 1209 1272 1028 L 850 %6 854 B4.7
(V)] Sanaces: Lonvenieg 100 1120 033 1000 1120 0s3 100 1120 1033 1000 =i wl 1o 8ol w.l
D20-40 | Mechenca 1003 1050 1022 1002 1080 1034 1003 1050 122 1002 N0 8l6 1000 N0 Qs
050 Pechca 1177 1178 177 1300 1178 1235 11949 1178 1188 1034 8l3 Bgll w2 53 58
3 Equoment & Funsings 1000 1180 .010 1000 1150 010 1000 1180 1010 1000 ol 82 100 60 @B
G St Work 1278 1301 1244 120.7 1301 1272 1384 1301 127 A€ %1 Gl #es %8 G5
AG WEIGHTED AVERAGE 1211 1156 1187 1210 1164 1180 1213 11586 1188 1013 7B 884 %86 728 B74
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Cost Models with RSMeans data

* Owner’s own instance of the RSMeans
software built around your process,
plans, designs, unique costs (additives)
and specifications

* New construction
* Renovation/FMR
* Lifecycle costing

e Alternative data access

e Custom RSMeans data integration using
our API
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Cost Model Benefits

: : Desigh &
Business Planning Constrguction

* Accurate, localized * Built to owners’ * “Manage to the * Real benchmarking
cost data to enhance specifications Budget” * Predictive data &

* Business case(s) * Saves time/money & * Better visibility to analytics to

* Site selection reduces the number contractor costs establish costs

* Budgeting of staff required to * Enhanced e Reporting to fuel
generate estimates negotiations with insight into GC and

* More accurate contractors contractor

estimates up to three * Reduce cost overruns efficiency
years in advance * Metrics & insight
(predictive analytics) into best practices

& improvement
opportunities
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Online Estimating with RSMeans data

2
Search Data Manage Estimates Life Cyde Cost Cost Alerts and Trends Reference Items  v¢ My Favorites

Square Foot Estimator o

$ Calculate Building Cost = ® Quick View B SaveEstimate | [3 Customize/View Report < Clear All @B & |~ Life Cyde Cost % Create Alert

Model: Apartment, 1-3 Story with Brick Veneer / Reinforced Concrete

Default Building Image 4 & o
$3,348,141.78 GREENVILLE, SC 3 No

Building Cost Location Stories (Ea.) Basement

$148.81 22,500 10.00 $0.00
Cost per S.F. Floor Area Story Height Additive Cost
Estimate Header Information A
Building Category: Labor Type Release Location
Commercial New Construction % Open Shop B Year 2017 Quarter 2 B GREENVILLE (296) "]
Estimate Name Client Name Folder Estimate Address
Personal Folder:Current Estimates *
State/Province City Zip/Postal Code Notes

300 characters max

Forecast Data
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Online Estimating with RSMeans data

Life Cycle Cost Estimator
[ cost Details

Source

Frequency [4 Yearoflast

Major Repair

Customized = Quantity Line Number Description

A10 Foundations

Foundation wall, CIP, 4’ wall height, direc:

ced, load 14.8 KLF s

ncrete, load 200K,

non industrial, reinforced
15
75
Total A10 $88,726.06
$1,649.25
Total A20 $1,649.25

B10 Superstructure

63.

Cast-in-place con

15000.0000 Ca

oncr

eproofing, gypsum board

Roof, concrete, beam and sla

! bay, 40 PSF.

Total B10

$367,427.88

tive costs

M Repalr ¢

®RDIAN’

B Assembly Information

& Unit

B8 Sustainment Model ~

Model

Apartment, 1-3 5 with Brick Veneer / R Stories 3
22,500 Story Height 10
10 Replacement Value 3 2.493473.72

2023

M&R Task Cost PMTa 2017 2018 2019 2020 2021

n

A10331100020

0,154.00

$76,007.62
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Online Estimating with RSMeans data

Life Cycle Cost Estimator EEER N

$2,571.47
32,971.47
3297147

GeR0IAN i e : ITRrE4d I MmER
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Purpose of Facility Condition Index (FCl)

The principal values of an FCl rating include:

 Assisting in resource allocation decisions amongst the buildings in a
portfolio

* Determining the annual reinvestment rates to prevent further
accumulation of deferred maintenance

* Calculating catch-up costs
* Providing a KPI for resource allocation decisions

* Helping track the extent of condition drift over time
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Online Estimating with RSMeans data

Life Cycle Cost Estimator

ary (Green) with Precast Concrete Panels F RiCone, Frame

R Il Eeplicoment

ﬁﬁﬁﬁﬁﬁﬁ 1 i L} ¥ J 1 [i NE]inl
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What’s New in Data?

How many people have heard the latest buzz words “big data”?

Multivariate Analysis

One-to-One Analysis

e Construction & Facilities

Risk _
m Premiums o Risk
V Care = Historic Records
Diagnosis = Tribal Knowledge
o Budgets
é Volatility » Published Data
IEI ~  Interest = Historic
A— Creditworthiness = Factors
E@n D IAN® © 2017 The Gordian Group, Inc. All Rights Reserved.



Predictive Data

Fit for rsm_mpercent

40

National indexes

20

Global predictors

rsm_mpercent

a 20 40 G0 a0
Chservation

Fredicted O 95% Confidence Limits

Unit level custom algorithms

Y Axis is Year-over-Year Percent Change in Price of Material
X Axis is the Number of Quarters, Starting with 2002Q1

*Note the volatility of change
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Predictive Construction Cost Data:
Complex in Application

e Commodity-driven prices
are volatile and do not
move in tandem

e Labor costs are market-
specific and slow to respond
to increased demand

* Technology change and
site conditions drive
productivity

* Construction market ‘
is very cyclical
005 Y2006 Y2007 Y2008 Y2009 Y2010 Y2011 Y2012 Y2013 Y2014 Y2015 Yi
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Applying Predictive Analytics to Traditional Cost Data

Supports predictive maintenance
Project maintenance and repair activities

Inform project timing

G&RDIAN

Fit for rem_mparcant
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Y Axis is Year-over-Year Percent Change in Price of Material
X Axis is the Number of Quarters, Starting with 2002Q1

*Note the volatility of change
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Predictions Applied to 60,000 Unit Line Items

File  Help = O Sign Out
m]
|3311 v
Forecastvs Actual /Y Forecastvs Actual
| 331113158610 (15) v |
331113158600 15 ,‘_
Forecast vs Actual Equipment Forecast vs Actual Labor 331113158610 15
0 650 331113158620 15
600 331113158710 10 B
331113158720 10
73 550 331113158730 10
331113158740 10
70 500 331113158750 10
331113158760 10
450 331113158770 w0 ¢
65 - 4
2004 2006 2008 2010 2012 2014 2016 2018 2004 2006 2008 2010 2012 2014 2016 2018
m—Forecast Equipment Actual Equipment m—Forecast Labor Actual Labor
Forecast vs Actual Material Forecast vs Actual Total w/OP
4000
5000
3500
3000 4000
2500
2000 3000
2004 2006 2008 2010 2012 2014 2016 2018 2004 2006 2008 2010 2012 2014 2016 2018
Forecast Material =————— Actual Material = Forecast Total WOP =————— Actual Total w/iOP
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RSMeans Predictive Model

 Factors are applied with specific weighting Model Results
and lead/lag, based on tested algorithms. e B )
2008:01:00 36.36 38.54 -2.18
2008:02:00 27.23 29.83 -2.60
* Different predictive models are needed for 2008:03:00 1121 10.86 036
. 2008:04:00 -6.03 -8.13 2.09
each material type. 2009:01:00 -18.33 -20.28 1.95
2009:02:00 -21.27 -22.78 1.50
2009:03:00 -16.88 -15.23 -1.65
2009:04:00 -832 -5.86 -2.46
2010:01:00 0.94 2.34 -1.40
2010:02:00 7.88 8.48 -0.60
Predicted market downturn within 2 percentage 2010:03:00 12.25 10.44 1.82
. q 2010:04:00 14.04 13.04 1.00
points 3 years in advance 3011:01:00 13.23 13.54 0.31
2011:02:00 10.18 10.69 -0.51
2011:03:00 5.88 6.96 -1.09
2011:04:00 1.57 1.51 0.06
2012:01:00 -1.40 -2.80 1.40

Also predicted market recovery within 2 percentage points 3 years in advance
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Improved Decision Making

Establish and
communicate
benchmarks to
align the team
to the budget

G®RDIAN

Improve
visibility to
future cost
impacts on

projects

Build
defensible
budgets
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Summary

 Estimating/costing through a facilities life cycle

e Use verifiable, defensible cost data when requesting funding
 Utilize appropriate facility management software and cost data
* Be prepared for changing priorities

* Forecast with reliable analytic data
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GORDIAN

Building knowledge

Thank You!

David Lewek
d.lewek@gordian.com
781.422.5158




