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Introduction

Objective Experiments and Analysis

* Interest in locally produced food has increased sharply in recent years along with the idea » Design and locate an optimal hub-based logistics network of wholesale markets within the meat B lo: Meat Tndust

ot promoting more healthful eating habits and connecting farmers and consumers. supply chain network. The location of wholesale markets between processing facilities and Xample. hMeat Industry
* The presence of food deserts and high obesity rates suggest that food assistance programs consumption retail markets are defined such that: « The following map shows key locations in the meat industry/supply chain.

and entitlement programs have not fully addressed the nutritional needs of residents.  Existing wholesale hub counties (locations) are shown.
» A large number of food manufacturers are faced with limited shelf life of their products. > Considering the Impact of transportation Distribution facilitiesfora certain

Some products may never reach the customer because they expire before arriving, and Impedance, total travel distance between the Product? e Goal:

simply go to waste processing and retail markets is minimized; R . _ L

_ o _ _ _ supply Demand » To investigate whether these wholesale hubs are logistically located optimally considering

- This poster examines the question, What would be a practical way to bring products to > the product does not travel more than the the impedance values between nodes or counties.

costumers In reasonable time and at lower cost. maximum allowed predefined distance > To understand how optimal locations adjust over time with changing hub capacity

between the processing-wholesale hub and
retall market;

» wholesale hubs are closer to the retail markets -
than to the processing facilities; and ' —

» the optimal number of wholesale market hub
locations Is determined based on logistic Production Collection and i
Nodes Dissemination

performance, hub capacity and demand in the HUBS Nodes
supply chain network.

constraints and impedance factors (based on modified level of services in the
transportation network).

Distribution Hubs

» Hubs are used in transportation, logistics, and telecommunication networks to serve as Criteria for Determining the Objective
consolidation points, warehouses, and sorting centers allowing for direct shipment between _
supply and demand nodes with fewer connections between them. * Assumptions:
« Hubs can result in lower network costs, but it can be challenging to determine where hubs » Quantity of supply and demand at production and consumption nodes are estimated based on
should be located or how customers should be allocated to them. the number of facilities in each county. o | ,
~ Pathl > Each production node can ship its supplies to more than one hub. However, it is more B e 0E > s Gk g ﬁg
economical to ship a larger quantity to a closer hub. R & ey bn B
» Each hub can serve more than one consumption node. This allows ignoring hub-to-hub inter- Bllcot-1400 @ 2.0 @ 5-12 @73 Qa0 |, P7 V) PEE
links. B 1401-2800 @ 21.60 @ 14 @ .13z @ 101-190

> Gas price is assumed constant over space. o In this map the locations of county production nodes are considered to be the
> Fixed cost of establishing a wholesale hub is Objective: locations of processing and slaughtering facilities (Proccing/Slau.),
the same for all counties. Find the optimal location of hubs in order to consumption nodes (RetailMarket) and wholesale hubs (WholeSale).
» Minimize trip distance (Food Mile)
> Minimize transportation cost/time Production-Hub Max Dist (Mile): 300 | Production-Hub Max Dist (Mile): 200 |
This maximizes revenue/perfOrmance. Hub- COnsumpthn Max Dist (Mlle): 300 Hub- Consumptign Max Dist (|\/|||e) 60
: L L, No. of Hubs: 29 : w
Three possible paths from origin i to destination ; No. of Hubs: 72
<] — ®
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The success of a food hub will depend on: Y nmsif(dip)C + YL Y mdhjf(dhj)C + - =g "' . B -: PIGs ®.e
> The characteristics of the regional food system Y, F. 7, i,j,h €N (1) . o MBS Py =32
' : e g e
» The size of and reach appropriate for the hub‘s context _ L S e Tt
_ _ . Subject to: ® ‘. o L) e 8] 15N
» Understanding of current and past attempts to create aggregation and distribution g gibegs. ot/ BB
Infrastructure in the region - S A e NI AT
ms;, < p; for all i 2 SN ° e/
Zh ih = Pi ( ) | M == ® WholeSaleHub ‘ " .. I 2 ® WholeSaleHub
DY Joit TN orthEastRegion @ . Y AR orthEastRegion
Direct facilities-productstravel much shortertime Centralized aggregation facilities Semi-decentralized facilities Zh mdhj = ¢ for all j (3) PIVASSSS Yl T AL P 75N e
i P i i P | .. D 40 80 160 240 320 -.' y = | 0 40 80 160 240 320
\hh\ | | _ | | for a” h 4 | e e les ; N e ies
5: Y - 2iMSip = Xj mdy, (4) Hub Capacity : 150 tons Hub Capacity : 150 tons
s |
Yaomsy, < Z,Cy forall h (5)
O o O o e 2jmdpj < Zp. Ch forall h () Future Work
MSy, (TM - f(dh])) = forall j, h (7) e The model can be improved by:
carni-decantralized Facilfties dacertralizad faciltiee Hybrid facillties md,), (TP — f(dih)) > () forall i, h (8) > Con§idering t_he entire Uniteq States with 1) more products and associated constraints, and 2) more
detailed locations of production and consumption.
Where, » Selecting the hub locations and their capacities based on future potential changes in consumption and
_ (1 if county node his a hub roduction, both in terms of quantities and number of locations (for example, due to climate change).
7, = . PO ene q _ P g
) OO otherwise, > Considering the effects of seasonality on hubs.
ms;p , ma;p =
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