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Who is Chainalytics?

The Best Analytical Minds in Supply Chain Management

A Chainalytics formed in 2001 (HQ in Atlanta, GA)

A Supply Chain Analysis in 3 Focus Areas:

I Supply Chain Design _ Inventory
i Transportation Planning el Dortialio
I Inventory & Portfolio Planning Planning

ATop 100 I nnovationso (2007) SUIs ll.n'na
i Award for Model-Based Benchmarking III]I] Ema" a!!l
e ) /2
nGreat Suppl y Glbabl ogsticPamd Supple Chain BLOBAL LOBISTICS &
Strategies SUPPLY CHAIN STRATEGIES
T Named for five years running: 2004-2008 |
'GREAT 2008

'SUPPLY-CHAIN
PARTNER
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Why Benchmark?

The Best Analytical Minds in Supply Chain Management

CHAINalytlcs LLC \\
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T Total US logistics expense
Logistics Cost As % of GL was nearly $1.4 Trillion in
11 2007
104
105 1021022 103
\_‘\10-\1 .
‘ . 0
10 339/\9'9 ' Logistics costs rose to over
o5 \ ' 10% of GDP for first time
since 2000
9
8.5 .
Transportation costs account
8 for 61% of total logistics
75 costs (and 6.2% of GDP)
7
Y e eeellll | ANSPOIt costs alone were
O)q‘° O)o)b O)q/\ qo,q’ o)o,q S & & S up 16 % 1 n 005 a
Co oy r v and6%|n2007
Source: 19 Annual i SGSEMPe o f
B&%‘?‘%ﬁf&%ﬁ‘g’ 5 © Copyright 2008 Chainalytics, LLC.

Consortium




Top 10 List
Transportation Procurement Process

The Best Analytical Minds in Supply Chain Management

. Benchmark your performance

Leverage your entire network

Leverage your private and dedicated fleet assets
Executive buy-in

Provide more information to carriers

Multiple Round Bidding

Optimize your responses

Standardize your charges (keep it simple for carriers)

© ©®© N o 0 A~ 0 DN PRF

Measure performance

10.Green 1 Improved efficiency reduces costs
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In 2003 there was no way to answer that gquestion

A Publicly available information was not sufficient

i Neither accurate nor timely

I Not robust enough to capture idiosyncrasies of the freight

A Traditional benchmarking does not capture cost drivers

I Database models do not isolate the individual characteristics of the lanes that
determine the cost of service

I Metrics based approaches such as Activity Based Costing do not capture the
Impact of external market conditions
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Poll Question

The Best Analytical Minds in Supply Chain Management

AHow Does YourCompany Benchmark Transportation Costs?
(Choose one that best describes your company)
I Rely on carriers and service providers
I Compare with other shippers
i Measure against | ast yearods rates
I Research public information

T Donot benchmar k, or donot Kk now
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N Benchmarking Challenges

I . T The Best Analytical Minds in Supply Chain Management
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Shippers find challenges in bechmarking all aspects
transportation costs

* Analyzing other factors besides just lane rath 19.2%

Finding information on other shippers' operatior _ 15.7%

Gathering internal data to establish a baselir - 7.0%

[=)

Having time to compare more than a subset of lane ra Jll 3.5¢

All of the above ﬁ 50.8%

* Accesorial chargesender accept/reject, carrier performance, fuel surcharges, etc.

A 47% of respondents said they rely on carriers and 31 party providers to supply them with
market information

A 47% depend on year-over-year comparisons to measure performance

A Only 6% benchmark with their peers at other companies
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Model-Based Benchmarking
CHAIN LLc

A Chainalytics Created the Model-Based Benchmarking Consortium

The Best Analytical Minds in Supply Chain Management

I A collaborative membership based organization for confidentially sharing transportation
information for the purpose of benchmarking market costs

A MBBC Goals
I Build a representative model of the market
I Understand carrier cost drivers
I Quantify impact of freight characteristics
I Provide a bellwether to validate procurement performance
I Identify need and plan procurement

I Quantify value for sourcing events
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Consortium Membership

The Best Analytical Minds in Supply Chain Management

Model Statistics TL Freight Spenc
i Nearly $11 billion in transportation
spend
i Over 12 million loads = Under S50M
= $50-100M
I 55 model participants varying in TL $100:250M
spend from $12M to $500M+ = Over $250M
I Models include:
A Dry van
A Refrigerated IndUStry (% of VOIUmE)
A Intermodal
A Flatbed u Retail
A Short haul B Consumer Goods
. . H Food Mfg
I Covers USA, Canada and in to and out = Beverage
of Mexico = Industrial
i Equivalent to ~ 2.5% of the total North = WhslDistrib
American intercity truckload market
Model-Based 11 © Copyright 2008 Chainalytics, LLC.
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A Introductions

AWnhy benchmark?
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AMember benefits

I Reports and tools
I Real-life success story i The Clorox Company
I Consortium membership

AQuestions
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The Best Analytical Minds in Supply Chain Management

ADrive supply chain innovation and accelerate its adoption into practice. 0
Founded in 1973 as an interdisciplinary unit in the MIT School of Engineering
Conduct research in transportation, logistics and supply chain management
Engage over 60 faculty and research staff from 11 MIT departments & schools

To To Do o

Work with more than 50 companies across the globe at 3 different centers: ZLC, CTL, CLI

AMaster of Engineering in ASC2020
Logistics (MLOG) | AHealthcare SC

AMIT-Zaragoza Program in Al RESE ASecurity & Resilience
Logistics (ZLOG) - ATransportation Mgmt.

AESD SM in Logistics AEmerging Markets
AESD Ph.D. in Logistics AEnergy/Carbon

AExecutive Courses ADemand Mgmt.
ASC Risk Mgmt.
AScenario Planning
AsStrategy Alignment

AEducation Partners
AMIT AgeLab

AThree-tier partnership model
AExchange community
ACollaborations
ACommunications
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CHAIN Challenges to Benchmarking

The Best Analytical Minds in Supply Chain Management

ATraditional Benchmarking

il denti fy oO0li ked products or proce
I Compare costs for producing similar products/processes
i Rank each firmés efficiency (cost

ATransportation Challenges
I What is the product?

I Each shipper moves products on thousands of unique lanes
I Contract rates with carriers are usually proprietary

iTEven oO0simil ar o | anepmlicibsaduestiometqy di f

ATraditional Benchmarking does not tell you why or how . . .

© Copyright 2008 Chainalytics, LLC.
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Building an Econometric Model

CPL

Distance
$ 1,028 703
$ 1,300 961
$ 511 322
$ 889 685
$ 1,164 797
$ 1,059 747
$ 1,072 621
$ 784 570
$ 1,174 874
$ 615 398
$ 1,004 753
$ 1,198 913
$ 1,045 897
$ 1,031 670
$ 968 558
$ 736 483
$ 731 469
$ 798 521
$ 1,379 998
$ 658 357
$ 891 477
$ 904 740
$ 1,035 755

The Best Analytical Minds in Supply Chain Management

How (exactly) does each factor impact cost?

$1,600.00

$1,400.00

$1,200.00

$1,000.00

$800.00

$600.00

$400.00

$200.00

$-
250

350

450

550

650 750 850 950 1,050

Model-Based
Benchmarking
Consortium
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Building an Econometric Model
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The Best Analytical Minds in Supply Chain Management

CPL Distance ] ] ] ]
$ 1,028 703 How can we describe this relationship?
i 1309 -~ 1. Draw a best fit line
$ 880 635 2. Write equation for the line (y=a X + b)
$ 1,164 797
$ 1,059 747 Fixed Cost
$ 1,072 621 y per Load
$ 784 570 $1,600
$ 1,174 874
$ 615 398 $1,400 Variable Cost [~ .
$ 1004 753 $1,200 per Mile
$ 1,198 913
$ 1,045 897 $1,000
$ 1,031 670 $800
$ 968 558
$ 736 483 $600 -
$ 731 469
$ 798 521 $400
$ 1,379 998 $200
$ 658 357
$ 891 477 $' 1 1 1 1 1 1 1
904 740 250 350 450 550 650 750 850 950 1,050
$ 1,035 755
perodel Based 16 © Copyright 2008 Chainalytics, LLC.
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N Building an Econometric Model

The Best Analytical Minds in Supply Chain Management

What about factors that impact cost per load, not per mile?
- We can model these as fixed, variable, or a combination
- Allows for flexibility

Example: Outbound versus Inter-Plant Moves
Circled shipments indicate outbound moves to customers.

51600 y = 1.0485x + 259.32

$1,400
$1,200
$1,000
$800
$600
$400
$200

$' I I I I I I I
250 350 450 550 650 750 850 950 1,050

BQ&%%;&B&S-;?}% 17 © Copyright 2008 Chainalytics, LLC.
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Building an Econometric Model
CHAIN \
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Example: Outbound versus Inter-Plant Moves
Circled shipments indicate outbound moves to customers.

The Best Analytical Minds in Supply Chain Management

g B8

Fixed Cost: Variable Cost:
Slope is same, Slope is higher,
Intercept is higher Intercept is same
y A \
/'y =1.0485x + 259.32 \

$600 = Impact of outbound move to customer could be . . .
$400 I Fixed cost of ~$100 per shipment
$200 i Variable cost of ~$0.12 per mile
|
$- 1 1 1 1 1 1 1 1

250 350 450 550 650 750 850 950 1,050

Model-Based 18
Benchmarking
Consortium
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N Building an Econometric Model

The Best Analytical Minds in Supply Chain Management

What about the forehaul / backhaul effect?

Introduce the concept of Regional Values
I Capture impact of a truck entering / leaving an area
I Separates the geographic effect from all other factors (miles, etc)
I Can be estimated by ALL loads in/out of a region
I Eliminates need for lane by lane comparlsons and allows for estimation of new lanes

A

|

5 Qﬁ%%%‘asr?(sigg 19 © Copyright 2008 Chainalytics, LLC.
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N Building an Econometric Model

CHAIN
1 ExpatVariabIes LHD The Best Analytical Minds in Supply Chain Management
Explains Constant ($/load) $ 9
70-80% of Distance ($/mile) $ 1.09
Variability Outbound Move to Customer ($/load) $ 22
Multi-Stop Load ($/load) $ 36
| i s027 Results from 2008 Model
Weekly Corridor Volume
loads >=52 and < 250per year ($/load) $ 11
Monthly Corridor Volume i i
Volume J | loas >-12 ana < 52per year (o) s 42 ANotebthat advvlldg variety of factors
Effect Quarterly Corridor Volume can be moaeied.
Anlr?aglsg;ﬁ;;dvz |12r§eer year ($/load) $ 93 AAble to price out policies,
u | u . S
loads <4 per year ($/load) s 130 Practices, and characteristics.
Border Border Flag - from US to Canada (3/load) | § (386) AAccurately costs shipments
Effect Border Flag - from Canda to US ($/load) $ 789  gcross North America - regardless
Network Rural Origin Location ($/load) $ 8 :
Der\llgit Rural Destination Location ($/load) $ of whether you have shlpments
Eff y City Origin Location ($/load) there.
ect City Destination Location ($/load) $ 27 AProvides input on WHY and HOW
>3 Foot Traller Flag (Simile) $003  MUCH various factors influence
Frozen Van ($/mile)
Refrigerated Container ($/mile) Ccosts.
New Region TOFC Load ($/mile)
Definitions { Regional Values ($/load) X
(Explains 8-10%) Intermodal Directional Paths ($/load)
Adjusted R2 Goodness of Fit 95%
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CHAIN =\ | Impact of Fuel Surcharge Policies

The Best Analytical Minds in Supply Chain Management

The last time fuel was
$4.25 At $1.20 per gallon
was in March 2002!

$3.75

$3.25 NS M’-”.

National DOE Cost per Gallon

$2.75

$2.25 +

[ —e— 2007 —m— 2006 2008 |

Parameters for TL FSC programs:

. . Current benchmark values
Base or Peq Rate established base line

Min 1st Qrtl Med 3rd Qrtl Max
cost of fuel per gallon . Base ($/gal)  $ 0932 $ 1.153 $1.200 $1.210 $ 2.330
Escalator step change increase in fuel Escalator ($/gal) $ 0.010 $ 0.050 $0.050 $ 0.060 $ 0.070

costs that trigger an increase in
surcharge

Surcharge amount paid to carrier in
dollars per mile

Surcharge ($/m) $ 0.006 $ 0.010 $0.010 $ 0.010 $ 0.020

Current weighted average in data: $1.20 Base with $0.054 escalator

aé?%?%ﬂ'ﬁ%%ig © Copyright 2008 Chainalytics, LLC.
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Polling Question

The Best Analytical Minds in Supply Chain Management

How much are you paying carriers in fuel surcharge today?

i Less than $0.25 per mile

I Between $0.26 and $0.50 per mile
I Between $0.51 and $0.75 per mile
i Over $0.75 per mile

i1 really don6t know how much

5 Qﬁ%%%-asr?(sigg 22 © Copyright 2008 Chainalytics, LLC.
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CHAIN ~ Impact of Fuel Surcharge Policies

The Best Analytical Minds in Supply Chain Management

AHow does the shipperés FSC progr at
I Surcharge T minimal effect
I Base Rate T minimal effect - limited range of values in data set
I Escalator 1 large effect - evenly split between 5 and 6 cents

A How much of an effect will having a 6 cent escalator impact costs?
A Including this variable in the econometric model allows us to find out.

A Results of the model are that . . .
i Shippers with a 6 cent escalator paid 12.5 cents per mile more in linehaul.

I However, at $4.00 per gallon, they pay 9.4 cents per mile less in FSC.
(Assumes Base = $1.20 and Surcharge = $0.01)

We can quantify the cost impact of virtually any policy or practice!

Bé?ﬁ%%%_asr?ﬁsigg © Copyright 2008 Chainalytics, LLC.
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A Introductions

AWnhy benchmark?
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CHAIN Benchmarking Report Output

, T T N ﬂ'—
Sample Report — Summary Worksheet:

MEBBC 2nd Model 2007 Mol Run: January 2008
Model Based Benchmarking Consortium
Statistics Long Haul Volume {:H Al N
Annual Shipment Valume 2527 52| kads
Estimated Market Cost 276,713,561
2po \nnual Cost| 3 ssz5ea.240
Percent Above 7 Below Market 260 AT MARKET
Value Above [ Below Market] 2 B &7 26T
Mumber of Loads | Percant
Coads BELOW WMarket]  ssacs —anh,
Loads AT Market 48 257 1%
Loads ABOVE Market 118081 455
_eee___ Model-Based
Actual Value BELOW Market| 5 82304085 2, Benchmarkin g
Actual Value AT Market]3  saoigaes 21% C :
Actual Value ABCVE Market] 2 142,260,707 £ onso rt 1um
Statistics Dry Van Refrigerated Intermodal Short Haul
Annual ShiEmenWDIume 186,921 loads 22,121 |loads 2. 711|lcads 40,185 lhads
simat arret Lostl 3 184962904 3  300867ES £ E24edo0n 3 20200485
Reportad Annual Cost] 3 191,242,864 3 38004345 £ EFisom F 22231640
Percent Above [ Below Market iy asove marxer BT seLow MARKET | 0.45%] AT MARKET o] ABOVE MARKE
Value Above [ Below Market] 3 7 EE0963 G I e ] 250,122 3 200,155
Mumber of Loads | Percant Mumnber of Loads | Percant Mumber of Loads |Percent Mumiber of Leads | Percant
Loacls BELOW Market G, 80 5% e 6% 14,046 4% 13,368 3%
Loads AT Market] i 16 12.122| % & 445 168 191 12%
Loads ABOVE Market 93,216 45 12,545 285 13,219] 3% 21,606 54%
valug Parcant Valug Parcant Valug |Farcent Value Percant
Actual Valus BELOW hartet B4 DOB0EE g £ 454 BES 2e% 18750111 7% g Gi5208d el
Actual Value AT Market 3145381 16 3 iToemem 4% § 9830380 168 3 ETI0T46 1%
] ctual Value arketl 3 106casa0 B 12,545 650 3% £ 23,025,540 447 3 13,419,510 B0% |
E Comparative Ranking BOTTOM THIRD [ | MIDDLE THIRD BOTTOM THIRD

CUTTSUT CrarTT
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N Benchmarking Report Output

The Best Analytical Minds in Supply Chain Management

e . 2 ‘ r ]

Detailed breadown 0

f how each lane compares to the market

Origin|  Origin Dest Distance | Annual | Service | Move [Contrac| Actual | Actual Actual Est. Est. Annual Diff.
State | Region | State |Dest Region| (miles) | Volume | Type | ment | t Type | RPM CPL | Annual Cost| RPM Est. CPL Cost Diff. CPL | Percent
FL | FL TAM | GA | GA ATL 474 12 S OB CC [$071|$ 336|$ 4032|$ 077|% 367[%$ 4,399 [ ($31)
FL | FL_.TAM [ NC | NC RAL 662 8 S OB CC |$083[$ 549|% 4390|$% 093[$ 617(% 4,935 | ($68)
MO | MO_SPR | MN | MN_RCH 566 6 S OB CC [$139[% 786|$ 4717 |$ 144($ 813 |$ 4,879 [ ($27)
OK | OK. TUL | TX | TX HOU 485 6 S OB CC [$185[% 899|$ 5396 [$ 158|$% 765|% 4,587 | $135
OK | OK_ TUL | 1A IA_DES 462 8 S OB CC [$147[% 680|% 5443 |$ 136|$% 629]% 5028 | $52
IN IN_IND Ml MI_RAP 299 11 S OB CC |[$180|% 538|% 5914 [$ 1.79|$% 534]$% 5,878 $3
OK | OK TUL | MO | MO _STL 403 13 S OB CC |[$153|$ 616($ 8008 |$ 144|$% 580]|% 7,542 $36
OK | OK TUL | IL IL_CHI 701 8 S OB CC [$146[$1023]% 8184 |$ 128|$% 894 ]$ 7,152 | $129
MO | MO_SPR| TX | TX HOU 660 8 S OB CC |$165(/$1,088]|% 8700|$ 157[$ 1,038($ 8,304 [ $50
FL | FLTAM | TN | TN_MEM 823 16 S OB | CC |[$078|$ 644[$ 10304(|$ 086($ 711|$ 11,370| ($67)
CA | CALSAC | CA | CA_SDI 542 17 S OB CC |$122|$ 660|$ 11220|$ 143($ 774[$ 13162 | ($114)
CA | CALSAC | AZ | AZ TUC 918 8 S OB CC |$158|$1450|$% 11603|$ 150($ 1374($ 10,990 | $77
IN ININD | OH | OH CLE 321 21 S OB CC |$178|% 571|$ 11995|$ 181($ 580($ 12178| (%9
MO | MO SPR| CO | CO DEN 759 8 S OB CC |$204|$1550|% 12404 |$ 185($ 1404($ 11234 $146
CA | CA_SAC | NV | NV VEG 613 13 S OB CC |$161|$% 989|$% 12856|% 1.75($ 1072($ 13932| ($83)
FL | FL TAM | AL AL _BIR 608 30 S OB CC |$072|$ 440|$ 13200|$ 0.83[$ 507($ 15203 | ($67)
FL | FL TAM | LA LA ALE 823 19 S OB CC |$091|$ 750|% 14258|$% 093($ 764($ 14507 | ($13)
IN IN_IND | MN [ MN_RCH 617 19 S OB CC |$129|$ 799|$% 15173|$ 131($ 808($ 15356 | ($10)
OK | OK. TUL | TX [ TX ANT 426 19 S OB CC |$199|$ 849|$% 16,124|$% 176($ 748[$ 14,207 | $101
CA | CABAK | OR | OR _POR 978 10 S OB CC |$176]|%$1723|$ 17233 |$ 161|$ 1579($ 15791 $144
PA | PA HAR [ WI WI_MIL 817 21 S OB CC |[$103|$ 842|$ 17687|$% 099($ 805($% 16912| $37
CA | CA.SAC | UT | UT SLC 683 11 S OB CC |$237)|$1621|$ 17829 |$ 172|$ 1177($ 12949 $444
OK | OK. TUL | CA [ CA SAC 1,825 8 S OB CC [$131)$23%0|$ 19118|$ 119|$ 2172|$ 17,380 $217
CA | CASAC | AZ | AZ FLA 813 13 S OB CC [$184)|$1494|$ 19427 |$ 158|3$ 1286($ 16,724 | $208
PA | PA PHI | NC | NC RAL 456 40 S OB CC |$109|$ 496|$% 19860|% 116($ 529($ 21,146 | ($32)
MO | MO_SPR | IL IL_CHI 512 30 S OB CC |$141|8$ 722|$% 21672|$ 150($ 767 (% 23,020 | ($45)
CA | CABAK | UT | UT SLC 751 17 S OB CC |$184|$1383|$% 23514|$% 181($ 1356 ([$ 23054| $27

Bé?ﬁ()c%%_asr?égg 26 © Copyright 2008 Chainalytics, LLC.
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Benchmarking Report Output

The Best Analytical Minds in Supply Chain Management

Rate Estimator Tool
_Lane anaIyS|S for neW |aneS 1. Enter a percent of linehaul, or 0%

2. Enter program info below

Enter Fuel Surcharge Options

Fuel Surcharge Your FSC
-Includes Fuel Surcharge Calculator Base Fuel Cost | 51,20 [z
. . Surcharge $0.01 |$/mile
_Optlonal flelds Increment $0.050 |$/gal
Plan Fuel Price $2.900 |$/gal
FSC $0.3400]$/mile
Required Input Optional Input Estimated Results
Addition
Origin Dest Annual Spot Multi- al Optional | Optional | Origin Dest Est. Est

Postal | Origin | Postal Dest Dist Lane | Pvt/De| MKT |Outbou| Stop |Corridor|Per Load| Per Mile | Regional | Regional | Volume CPL w/| RPM
Code [Country| Code [Country|(Miles)| Vol d Flag | Flag |nd Flag| Flag | Volume | Charge | Charge | Effect Effect Effect |[Est. CPL|Est. RPM| FSC |w/FSC
57078 US 76160 MX 2372 43 85 $138.97 | $253.18 | $39.19 $3,162 $1.33 [ $3,968 | $1.67
47603 US [L4L4S6| CA 671 2 1 1 $106.25 | $117.77 | $155.85 $1,220 $1.82 | $1,448 | $2.16
44309 us 30705 us 612 2 12 $62.60 | $128.18 | $66.98 $968 $1.58 | $1,176 | $1.92
30105 us 29536 us 422 5 1 250 $0.00 | $95.16 | $0.00 $563 $1.34 | $707 | $1.68
40165 us 48089 us 405 2 1 1 52 $105.08 [ $63.77 | $39.19 $752 $1.86 | $890 [ $2.20
47630 US MOL1V7 CA 677 1 1 1 $106.25 | $134.04 | $155.85 $1,243 $1.84 [ $1,473 | $2.18
37408 us 98188 us 2497 2 1 $45.38 | $478.05 | $155.85 $3,553 $1.42 | $4,402 | $1.76
94005 Us 90031 uUs 365 4 12 $94.18 $0.00 | $66.98 $588 $1.61 $712 | $1.95
28358 us 90031 us 2514 4 12 ($0.38) $0.00 | $66.98 $2,960 $1.18 | $3,815 | $1.52
49355 us 08016 us 715 16 12 $183.60 [ $430.78 | $66.98 $1,510 $2.11 | $1,753 | $2.45
49355 US 08016 UsS 715 2 1 12 $183.60 | $430.78 | $66.98 $1,735 $2.43 [ $1,978 | $2.77
49355 us 08701 us 770 2 4 $183.60 [ $480.53 | $119.12 $1,675 $2.17 | $1,936 | $2.51
49355 us 08016 uUs 715 16 12 $183.60 | $430.78 | $66.98 $1,510 $2.11 [ $1,753 | $2.45
67005 us 18031 us 1284 2 1 $53.56 | $441.61 | $155.85 $2,132 $1.66 | $2,569 | $2.00
67005 us 60115 us 677 1 1 4 $53.56 | $19.28 | $119.12 $939 $1.39 | $1,169 | $1.73
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. Benchmarking Report Output

The Best Analytical Minds in Supply Chain Management

Market Report
-Includes rate trend analysis
-Surcharge analysis

Model-Based
Benchmarking
Consortium
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