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Web-Enabled Benchmarking of
Book Industry Warehouses

Getting Started / Introduction Guide

Use this guide during your visit to the Online
Benchmarking Lab, and take it with you to use later as
you access the benchmarking tool via the Internet.

The online benchmarking tool is an ongoing project of the Keck Virtual Factory Lab and
The Logistic Institute at Georgia Tech. Our partners in developing this web site include:

The Book Industry Study Group
www.bisg.org

The Progress Group
www.theprogressgroup.com

Logistics Execution Systems Association (LESA)
www.mhia.org/LESA

Order, Selection, Staging and Storage Council (OSSSC)
www.mhia.org/OSSSC

LESA is a product section of the Material Handling Industry of America (MHIA)
OSSSC is a council of the Material Handling Industry of America (MHIA)

Every warehouse and distribution center is different, but for all, the key to success is
effectively using resources to deliver required services. Traditionally, effectiveness has
been measured using single-factor productivity indices, such as picks per hour, or cost
per line. Interpreting the resulting index requires understanding the unique situation of
the facility, such as exceptional number of skus, exceptional size of skus, or other factors
that can cause the index to be much higher or lower than expected.

The Online Benchmarking Lab presents a new systems-based approach to performance
evaluation, an approach that permits simultaneous consideration of a range of resources
(inputs) and services provided (outputs). This new approach also enables an anonymous
comparison of your facility with every other participating facility, i.e., your facility is
"benchmarked" against the "best of the rest."



This document introduces you to the procedures of evaluating your warehouse

performance using the iDEAs website. You’ll will enter your data, step by step, using an
internet browser interface.

Through using this document we will explain how to:
e Login
¢ Add a warehouse to your user profile
o Enter the input and output information
o Describe your warehouse characteristics
e Generate a performance score for your warehouse
e Examine the sources of inefficiency for various partial productivity measure

Logging In

The iDEAs tool is available via internet access 24 hours a day to users to update, edit or
analyze their data. Once you have received an email with your user name and password,
you can login and begin using the website.

1. To login, type http://www.isye.gatech.edu/bisg/ in the address bar of your web
browser and press enter.

2. Click on the Login hyperlink.

[ ansc neas Moot et Bwlarer aldlx
Fe EX Yew Fairtss ok b [ = |
@ .+ . QD B 4 9 @ % 3B &5 @ N
Bach i Stop  Gefiesh Wome | Sewch Foortes Meda ety | Mal Pt Et Duoms
sdrins JRE) it v e, patecr sdulongl =] g i
|G|_'c|ﬂ;lu]ﬁ&’-’.’!":."}.ﬁ
:\! o Techmaligry

Book Industry Suedy Group

:‘b tﬂ':
Internel-Based Dala Envelopment Analysis System

for System-Bosed Sef-Asnement of Wanehouse Opeations

| | EXISTING USERS
L L |

Inteduction

The basec DEA model obseres system nputs [appled or CONSUMed MSOWIES)
" > samphe of producers. For a gren

rivers of the sample, and provides @ score relatwe 19 that theoretical be
Wntifies appodundies for padormance smgeovimbnt For maee

and syst 5 (produced goods of
" 3 the

For furmis who s
infosmation, chack “Mthodulagy letioduction”

About BISGIDEAs

EISG-DEAS makes tha DEA methadalo
and benchmark hemseves agamst olhe
Basanamnant it only B8 good 8% 1he 4t supplied

i intirmat, and enables S ta padson & eassesemant
justry. Recalling "Garbage In, Gatbage Oul,” the sell
ik hgre 1o s mare about ke angeal iDEAS

Using BISGDEAs
Only regstersd comparses may use BISG.DEAs. BISGDEAS is o project spomsored by the Beok Industry Study
G i bhw to peecpate pleass contact Jef Ahraham Leam mane sbout b 1o gat stated and what kind of

& | [ ket -



3. There are two fields on this screen. Enter your username in the field next to
Username and enter your password in the field next to Password. Your username
and password if lost can be resent to you. If you need your username and
password sent, please send an email from the account associated with your
username to ajohnson@isye.gatech.edu. If you do not have a username and
password, you will need to contact a representative of the book industry study
group to join this study. This project is funded by the Book Industry Study
Group (BISG) and all participation decisions will be made by BISG.

4. Please read the disclaimer.

5. Once the two fields are correctly filled then press login.
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iDEAs for BISG Login

All fields are CASE-SENSITIVE

Username
Password

Welcome to the Book Industry Study Group Intemet-based Data
Envelopment Analysis for Warehousing (BISG-IDEAs-W). This
web-site will allow you to describe your warehouse and its
performance, and see how its performance compares to the "best
of the breed”. The comparison uses a database containing
information from a broad range of warehouses; your data will
become part of this large database

The information in the database is confidential, and using the data
in this analysis does not compromise its confidentiality. Georgia
Tech also may use the database to study industry trends, but
such use also will maintain confidentiality. On a regular basis, we
will analyze the data to identify trends in technology or in
warehouse performance; you will receive a free copy of the report
prepared for any period in which you hawve updated your
performance data. At no time will your specific data be shared
with anyone else without your permission

We will ask for general information about you and your
warehouse. We need contact information so that if necessary, we
can clarify data entries, send you copies of reports, and inform
you of any updates to the system

It is our ohjective to provide you with useful information about your
warehouse performance, in particular, to identify potential
opportunities for improvement. Of course, this analysis is based
on very general information, and there may be special factors that
are not considered, but significantly impact performance relative
to our database

This is an ongoing project of the Book Industry Study Group and
Keck Virual Factory Lab at Georgia Tech. Our partners in
developing this website include MHIA and The Progress Group.
We value your feedback about the website, the tool, or the results
it provides

Login | Reset

Return to iDEAs for BISG Home
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Creating a New Data Set

A single user may have many data sets. A data set is a representation of a warehouse at a
particular time. Therefore, if a user has more than one warehouse or would like to track a
warehouse’s performance over time then various data sets should be created.

Notice the tabs at the top of the page. There are data management, benchmarking, and
account management. These are to assist in navigating through the iDEAs website.
Currently, we are working within the Data Management tab. Notice the location within
the website is given in the top right hand corner of the tab you are working in.

1. Click on Create New Data Set .
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In the new page near the top of the tab it will say
“Add New Data Set Assume a 12-month period”
Just below is the word TITLE.
2. In the far right of the TITLE row is a text field. Currently in the text field is
written “add title”. Enter the name you would like to use when referring to this
warehouse. I.e. MemphisTNOct2003 or LexingtonMarch2004.

The following section is the input section. Here data describing the inputs used in
your facility will be entered. In some cases there are two fields in a single row. Only
one of these fields needs to be filled to describe your warehouse. The field on the left
is always the default field. For example in the row for Direct Labor there is a field
for (hr) or for (headcount). In this situation if information is collected on the number
of direct labor hours used in your facility, this is the field you should fill in. However,
if you do not have data on hours, then headcount can be used as an approximation of
the number of direct labor hours used. As you can see if you enter 20 for direct labor
head count the website will calculate approximately 40,000 hours.
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3. Enter the data requested for in the input section.

To see the definition or a further explanation of a word or
question, click on the hyperlinked words. The last row of the
input section is investment. Notice here there is no field to
enter an investment value. Instead, there is a hyperlink Click
here to change.

4. Click on the hyperlink Click here to change.

This will create a separate window with the heading Investment
Calculator.

5. For each type of equipment, enter the quantity of that
equipment used in your facility. Note that for conveyors
the quantity is measured in feet.

Many types of equipment are listed, however, this is not an
exhaustive list of equipment. If there are some pieces of
equipment in your facility that are not listed, pick the most
similar piece of equipment and credit the associated count.
After entering all equipment used in your facility scroll to the
bottom of the window to find the submit button.

6. Click the submit button.
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The window will automatically close and a check mark will appear to the right of the
word Change?. The next section gathers information about the output of your facility.

7. Enter the information associated with the various output measures (for example
total orders shipped).
8. Click the Continue button at the bottom of the page.

The next page collects information about the attributes, warehouse equipment and
operations, suppliers and skus, and characteristics. Here a combination of text fields,
pull down menus and pop-up window calculators are used to help in data entry.
Many words in the questions are underlined to indicate these are hyperlinks. To see
the definition or a further explanation of a word or question, click on the hyperlinked
words. Some of the data requested may be difficult to gather. In the case when data
may not be available often it is sufficient to talk with someone involved in the daily
management of the warehouse and ask them for their best estimate. Blind guesses
should not be used, however, if a person familiar with the operation of the warehouse
is able to make a reasonable approximation, often this provides the information
necessary for this analysis.
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9. Use the various data entry methods (text field, pull down ménu, pop-up window
calculator) enter the data for the four major sections.

10. When all the data has been entered, click the Save button at the bottom of the
page.



This will bring you back to the first page within the Data Management tab. Notice
halfway down the page under the heading Current Saved Data the warehouse you just
created appears. Next to the date are four actions ([View] [Edit] [Delete] [Analyze]) that
can be done to your data set.
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Benchmarking

SET
32
34 GT-34 broken ineff

36
41

TITLE
GT-32 full ineff

GT-36 mix ineff
That Warehouse

ACTION
[View] [Edit] [Delete] [Analyze]
[View] [Edit] [Delete] [Analyze]
[View] [Edit] [Delete] [Analyze]
[View] [Edd] [Delete] [Analyze]

VFL Homepage | School of Industrial and Systemns Engineering | Georgia Tech
School of Industrial and Systems Engineering, Copyright 2003, All rights reserved.

Questions, problems, or comments? Please email the sdministrator.
Last updated October 3, 2004




Benchmarking

After the data has been entered the next step is to compare your performance to the
performance of other warehouses. This is done in the Benchmarking tab.

1. Click on the tab labeled Benckmarking.

There are two options. The first is to use the iDEAs model and the second is to use the
Book Industry Study Group (BISG) model. When the website first becomes available

only the iDEAs model will be available.

2. Click on the hyperlink, Generic Benchmarking Model.
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Data Management

iDEAs >> Benchmark

Please select a benchmarking model

Generic Benchmarking Model

This generic model comp ares your warehouse against all warehouses in the database.

Book Industry Benchmarking Model

This the customized book industry benchmaking model compares your warehouse against warehouses in the Book Industry Study Group

This model will become awailable when a sufficient number of book industry warehouses have enter their data

VFL Homepage | School of Industrial snd Systems Engineering | Georgis Tech

School of Industrial and Systems Engineering, Copyright 2004. Al rights reserved.

Questions, problems, or comments? Please email the administrator.
Last updated March 2, 2004

Here you will see two sections: “Analysis For Current Session” and “Retrieve Saved
Data”. The warehouse created in the previous section should appear under “Retrieve

Saved Data”.
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3. Click on [View / Edit / Analyze ] under ACTION for the warehouse you would like
to benchmark.

The next page lists the inputs and outputs that directly impact your Data Envelopment
Analysis (DEA) score. Notice that there are two columns Most Recent Values and New
Values. When you first visit this page the values in the two columns should be the same.
The second column will facilitate “what-if” analysis.

Notice in the row below “TITLE” there is a row called “PEER GROUP”. In the peer
group row there is a pull-down menu which will allow you to select the group of
warehouses you would like to be compared to. The default value is “all warehouses”.
This peer group will always give you the most pessimistic efficiency measure. As
smaller peer groups are selected your DEA score will never get smaller.  The all
warehouses peer group compares your warehouse to all 178 warehouses in the database.
If a smaller peer group is selected you will only be compared to those warehouses in the
database fitting the criteria specified for a given peer group. The first four choices are
“broken case picking predominant”, “full case picking predominant”, “pallet picking
predominant”, and “mixed type picking”. Each warehouse in our database is categorized
as having a predominant picking method if 80% of all the lines pick are of that picking
type. So for example if a warehouse picks 1,000,000 line and 878,200 line are pallets
then this warehouse would be called “pallet picking predominant”. All warehouses that
are not predominantly one type of picking are categorized as “mixed type picking”. The
last three categories are based on industry. This will not be used as part of the BISG
project.
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Retrieve Data Set 34 Assume a 12-Month Period

TITLE GT-34 broken ineff

PEER GROUP [all warehouses =
INPUT METRICS Most Recent Value New Value

Po— 750000 Err—

Labor Hour Bl 70,000 70000 o

Space 52,000¢sq 1 W sa ) [— (sqm)

QUTPUT METRICS
Total Braken Case Lines Picked 1,212,000 IBE
Total Full Case Lines Picked 62,000
Total Pallet Lines Picked 0 0
Accumulation Efion. Bl 1,044 000 1044000
Storage Function Hl 14019 140.19

Compute Score | Cancel

VFL Homepage | School of Industrial and Systems Enaineering | Georaia Tech
School of Industrial and Systems Engineering, Copyright 2004. All rights reserved.

Questions, problems, or commaents? Please email the administrator,
Last updated March 25, 2004

4. Select the peer group you would like to be compared to.
5. Click, the Compute Score button to have the website compute your efficiency score
relative to the warehouses in our database.
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After clicking compute score the webpage will refresh. To see the results, scroll down.
The results section has the heading “Analysis of Results: Against [peer group].” where
peer group is replaced by the peer group you selected. The first section underneath will
be “Input Minimizer”. Here your warehouse is being compared to other warehouses
holding the output constant and searching for a warehouse or combination of warehouses
in the database that can produce this level of output using less of all the inputs. If such a
warehouse or combination can be found then your score is given as a percentage by
which all inputs can be reduced and still be able to produce the same level of output. So
for example if your score is 0.80 or 80% for the input minimizer this indicates that there
is a warehouse or combination of warehouses in our database that can produce the same
amount of output using at least 20% less labor, at least 20% less space, and at least 20%
less investment than your warehouse is currently using. If your score is 1.0 or 100% this
means compared to our database your warehouse is input efficient.

The next section is “Output Maximizer”. Here your warehouse is being compared to
other warehouses holding the input constant and searching for a warehouse or
combination of warehouses in the database that uses this level of input and produces
more output. If such a warehouse or combination can be found then your score is given
as a percentage by which all outputs can be multiplied and still be able to produce the
same level of output. So for example if your score is 1.10 or 110% for the output
maximizer this indicates that there is a warehouse or combination of warehouses in our
database that uses the same amount of input and produces at least 10% more broken case
lines, at least 10% more full case lines, at least 10% more pallet lines, at least 10% more
accumulation, and 10% more buffering capacity a than your warehouse is currently
producing. If your score is 1.0 or 100% this means compared to our database your
warehouse is output efficient.

The last section is “Partial Effciency Metric”. This shows some of the common partial
efficiency metrics such as lines shipped per labor hour or pallet case line shipped per
investment dollar. Your warehouse is scored as a percentage of the best warehouse in
your selected peer group for each of these metrics. For example if your warehouse ships
25 broken case lines per labor hour and the best warehouse in the selected peer group
ships 40 broken case lines per labor hour your percentage will be 62.5%. Each
percentage is listed next to the partial efficiency measure.

6. Clicking on the percentage and a new window will open.

In the new window a pie chart with a legend is shown. This pie chart explains the
sources of the difference between your partial productivity measure and warehouse in
your peer group with the best partial productivity measure. These sources are technical
inefficiency, scale inefficiency, resource substitution, output substitution, and slack.
Each of these are further explained on the pie chart page.
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Warehouse GT-34 broken ineff is comparing to the best possible, which is in the peer group of all
warehouses, based on the partial productivity metric.  Broken case lines shipped per Labor
hour.

[ current status : 35%

[ due to operating inefficiency - 6%

B due to scale inefliciency * 31%

Bl due to Labor hour slack - 0%

due to other resources substiting for Labor hour : 23%

[l due to Broken case lines shipped slack : 0%

[ due to other outputs substiting for Broken case lines shipped : 244

Notice: All numbers are roundad fo integer. All factors may not sum to 100 due to rounding eror.
Suppose the best warehouse score is 100 according to the partial (single-factor) productivity.

« Current status (of the partial efficiency metric) indicates your relative position to the best. For
example, 70% indicates that you are only 70% as good as the best perfarmance based on
this metric. The other measures indicate the potential raom for impravement and the source of
the gap to the best possible

e Technical inefficiency is the measure of 100x(1 - input minimizer efficiency scare)%, which is
the room to improve without changing current input-output structure and can be achieved
simply by better planning and execution.

« Scale ineficiency indicates a performance gap due to the production level difference relative
to the best

« Resource substitution shows how much of the gap can be eliminated by reallocating
resources (for this specific input)

« Qutput substitution is the proportion of the gap due to the difference of output mix (for the
specific output you pick as the productivity metric) against the best

« Slacks are due 1o not fully utilizing inputs to produce the specific autput, or using the
particular resource more than required
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7. When finished with the pie chart page, press Close at the bottom of the page.

This will close the pie chart window and now we can return to the Analysis of Results.

Pie Chart windows can be opened for any of the partial efficiency measures for which a

score was generated.

Now scrolling back to the top of the page we can now see the “INPUT METRICS” and

“OUTPUT METRICS”. For each of these there is a text field under the column “New

Value”. Here what-if analysis can be done. After observing your input minimizer score

and output maximizer score, you may want to consider how these scores would improve

if fewer inputs were used or more outputs were generated.

8. Enter the new value you would like to consider in the new value column.

9. Ifyou are using a peer group other than all warehouses you will need to reselect your
peer group

10. Press Compute Score

The results for this new set of inputs and outputs will be calculated and displayed in the
same window. After reviewing these results you can again try what-if analysis with



different values. If you would like to analyze a different warehouse you may select the
hyperlink Generic Model just below the Data Management tab.

In this screen two sets of warehouses are shown: “Analysis For Current Session” and
“Retrieve Saved Data”. In the “Analysis For Current Session” each one of the what-if
analysis is listed in the order they where performed. If you would like to retrieve one of
them just click on [View / Edit / Analyze ] in the Action column.

When you are done using the BISG-iDEAs website please click the Logout hyperlink to
the right of the tabs at the top of each page.

This concludes the User Guide’s introduction to how to use the BISG-iDEAs website.
Any questions or comments can be directed to ideas@isye.gatech.edu . Thank you for
your time and participation.




