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v’ Develop a decision-support tool for evaluation of a new business venture:

1)
2)
3)
4)
5)
6)
7)

Optimize the number and location of sales outlets
Estimate sales volumes at proposed outlets

Estimate network business volumes

Estimate cannibalization across the supplier’s network
Assess impacts of competitors

Assess impacts on competitors

Estimate resulting market shares

v’ Generalize this tool for application in other markets and business lines

v Adapt a GIS-based site selection model to an alternative demand model

1)
2)

Demand is discrete rather than continuous
Demand is based on events rather than demographics




Outline of presentation

Construction materials in an urban market defined

A.
B.
C.

Recycled aggregates
Business strategies for recycled aggregate production

A need for a more customized GIS-based demand model

Site selection modeling
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E.

Analog models

Regression models
Location-allocation models
Gravity models

Spatial interaction models

Application of a spatial interaction model to Los Angeles, California

A.
B.

Candidate site selection

GIS-based demand model customization

1. “Advanced Huff Model” (ArcGIS Business Analyst)
2. Flater model

3. Drezner optimization model




Construction materials in an urban market

Per capita aggregate consumptionin

Los Angeles County (tons)
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Recycled aggregates: a case study from Chicago

e Recycled aggregates grew from 10% of the aggregates market in 2000 to nearly

30% today.
e Recycled aggregate consumption actually increased during the latest recession
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Population growth in the next five years will be concentrated in areas far

from the supplier’s existing outlets

el

Population increase by zip code, 2014 to 2019
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Large future projects are concentrated in the urban core

Planned Projects
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Business strategies for recycled aggregate production

5-10 acre pop-up
storefronts that
leverage a “dual-haul”
strategy

AGGREGATE
STOCKPILES




Business strategies for recycled aggregate production

Analyze the feasibility of a network of temporary ‘pop-up’ outlets for aggregate
distribution, crushing, CCDD recycle, return concrete, landfill intake, and truck
parking.

Proposed pop up
~outlets Y

* Supplier's existing plants
* Competitors' existing aggregate plants
‘k Competitors' existing recycle plants
Demand locations
Project Value
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Existing GIS-based demand models are insufficient
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Existing GIS
-b
ased demand models are insuffi
icient
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Demand for construction materials in Beverly Hills
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Models for retail site selection

Study Area and Store Locations

1. Analog models T ek
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2. Regression models s\ S

3. Location-allocation models

4. Gravity models

5. Spatial interaction models
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Spatial interaction model
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Spatial interaction models have seen limited integration in GIS

software
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Figure 1. Trajectory of the location of de new faciliy slong the efficient francer (L = 0.5).

Flater Model

ArcGIS Business Analyst Drezner Model

“Advanced Huff Model” (ArCGIS Network Analyst & (VBA Script in EXCEI)
Spatial Analyst)
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Data requirements

SELECT CANDIDATE
PLANT SITES GEOCODE SUPPLIER
Criteria: & COMPETITOR
1. Minimum area = 5 acres PLANT LOCATIONS MODEL DEMAND EVENTS
2. Study area: bounded by I-605 on east, I-10 on (Maplnfo)
north, Pacific Ocean on west and south 1. Select McGraw-Hill Construction
3. “Industrial” zoning projects meeting the following criteria:
1. Located within study area
Sources: 2. Indesign or pre-design stage of
1. Los Angeles County parcel database development
2. City zoning feature classes 3. Budget exceeds $10 million

2. Geocode demand events

! .

°
CALIBRATE HUFF MODEL PARAMETERS USING CUSTOMER SURVEY DATA i ®
P S . i
— ~ - ae
.
\alue driver Supplier Compefitor #1 Competitor 22 | Competitor #3 | Other suppliers Vieight .
Matensl prices and haul rates 3.51 3.65 251 428 336 13.5% - &
Delinery (time and intenal) 242 3.51 .41 425 327 11.6%
Availability of ordered materials 2.88 2.96 275 350 2.58 58%
Fast response time for mix availability 310 296 297 3.50 237 8.3%
Ease and accuracy of order placement (dispatch} 3.78 341 253 450 3.67 T.7% fat
Production rate of the plant 3.35 332 3.47 375 3.28 7.0% *
Spedications and consistency of pmduct 4.00 408 3.31 478 3.80 51% . ‘-
Quick/accurate matenal loading 3.22 3.09 3.26 375 3.20 6.1% . ;
Sales/C ustomer senice 3.55 3.52 3.07 413 3.34 5.8% — —
Cosmetics of products 3.98 400 293 433 412 5.2%
Conwenience of dumping recycle 3.83 3.67 3.868 433 3.50 5.2%
Quotes agree with inwoice 387 368 353 433 3.55 48%
Jobsite/Dfice technical support 3.50 3.30 3.35 432 3.35 4.5%
Timeliness of inwicing 4.07 4.00 3.87 4.75 3.88 3.8%
RUN MODELS

Sl
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Process and timeline

GEOCODE SUPPLIER
SELECT CANDIDATE & COMPETITOR RODELSENM AR RS
SITES PLANT LOCATIONS
g CALIBRATE HUFF MODEL PARAMETERS USING CUSTOMER SURVEY DATA
N P = (ﬁ 4,508 1 i(ﬁ 4D}
= h=1 J=1 h=1 >
=
& !
T RUN MODELS
S A
S ol
S \’
Calculate business volumes, Model convergence 1. Identify optimal solution.
cannibalization impacts and market and optimization 2. Generalize to supplier’s other
shares under multiple scenarios markets and business lines (and
develop Python scripting tool)

v

URISA GIS-Pro 2015
October 18-22, 2015
Spokane, Washington
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