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Abstract: Companies are nowadays challenged to offer highcgelevels while minimising inventory costs in ever-
increasing competitive market. One of the key®imanage and improve the product flow in the distion network
continuously. In this paper, Demand Driven Disttibon Resource Planning (DDDRP) is a proposed mfmtegbroduct
flow management in distribution networks. It allotesoptimise the flow by managing customer demdunctdations. A
literature review about flow management policieprissented, and then a case study is provided ke maomparison
of the DDDRP concept with conventional managemeethods such as Distribution Resource Planning (DRE)
achieve this comparison, a discrete event simulafiRES) is adopted to measure the effectivenessaoh model
regarding the demand fluctuations, using key peréorce indicators. The simulation gives empiricaulis and
illustrates the interests and benefits of the DDRRProach in terms of inventory costs and serdgelt. The originality
of this document concerns the assessment of Def&nen Distribution as a new approach of manageraadtopens
up new opportunities for optimising inventory amdgluct flow in distribution networks.

1 Introduction In this article, the efficiency of adopting a derdan

Companies are now required to appropriately managéiven strategy in distribution networks is evaagatby
products and information flows through supply chaitising an empirical analysis based on a real inidistr
distribution networks. As a definition, flow managent situation. For this, we simulate the models throwgh
entails coordinating all of the operations cardetiduring Multitude of demand variability scenarios and exanthe
the product’s distribution. It is critical since directly ~effects oninventory and service levels.
influences inventory levels in each distributioritiand, The paper starts with a literature review on flow
consequently, the overall working capital and servi management models, describing the differences Betw_e
levels. Bad flow management can result in a dismep the pull and push-flow approaches. Secondly, we giv
between the quantity sold to the buyer and the amolPDDRP model drivers, steps and formulas. The casly's
produced by the manufacturer [1]. Many authors afecl d_eta|ls and model |mplementqt|on are then presented
that optimising flow must take into account the artant ~ Finally, we analyse the scenarios and the resiilthieo
factor of demand variability management [2-4]. simulation.

In this regard, Distribution Resource Planning (pRP ~ This paper is one of the first contributions tceot new
a well-known push system that uses demand forecgisti Perspective on distribution management based oh rea
determine when and how much the product should §@nsumer demands. We structured the work by progosi
replenished in downstream sites [5,6]. Moreoverl| puthe axes, describing the model, and testing it eaaiy.
systems have been developed as part of concegtsasuc
LEAN, Theory of Constraints, and Just-In-Time. They? Flow management models: literature
offer real-time ways to deliver the product aftéwe t review

justification of the consumer demand [7,8]. 2.1 Push flow models in distribution
On the othgr hand, Derr_land Driven Dlstrlbutlpn A push flow system is a strategy that involves jrgh
Resource Planning (DDDRP) is a concept that comsbingroqycts through distribution networks in ordebtild up
the best of both systems by putting buffers intei@  ap, jnventory that can meet customer demand. Sige, 1
points of the Q|s_tr|but|on network qnd pulling fld_mutween Distribution Resources Planning (DRP) has been tsed
them. Thus, it integrates the main axes, whichL&@n  control inventory in a multiproduct, multi-echelphysical
distribution [7], Theory of constraints [9], and BRogic  gistribution environment. Since its appearance, the
[10]. _ _ . implementations of the DRP paradigm in distribution
The literature dedicated to evaluating the efficieof systems have reported several benefits. DRP isdbase
flow is scarce. However, it has been proven thgoad  jemand forecasting and replenishment generatiahijtan

flow must contribute to a good service rate and@imal  getermines the time and quantities of all downstrea
inventory cost [11].
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replenishments. It was first proposed as an extans
Material Requirement Planning (MRP), moving the sa

Table 1 Comparison between Lean distribution aaditional
management tools

logic from production to distribution. To performDRP Distribution Traditional S
grid, inputs data include sales forecasts, custmragrs, elements distribution Lean distribution
available inventory and stock security policy. ThBIRP manageme!

method gives a calculation of resource requirements Variations I solation of
related to the quantity of needed products, timesport Systems cause variationsand
and stock investment needs [6]. Many recent wartkdied variations continuous take them in
the implementation of DRP model in various industri resettingfor | considerationin
sectors. In fact, some researchers focus on fintiedpest plans all lean practices
lotting techniques for the distributed items usihg DRP The constraint

method [12]. A study uses DRP technique to detesrttin of beingmore | Used only for
appropriate quantity and replenishment time in mogy Forecasts accuratein long-term and
decisions in the food industry [13]. Otherwise, the long-term and aggregate
autoregressive integrated moving average (ARIMA)leto short-term planning
has been used since the DRP requires precise $bidsta planning

[14]. This study concerned a company of mining tiade
of oil and gas. Some works try to find the besebaisting

Theinventory

Theinventory
should be close

approach based on the time series of each Distibut should not be | to the source and
Centre (DC) using the DRP method to avoid inventory Inventory closeto redirected
shortage problems [15]. Moreover, based on the afase customer accordingtothe
oil fuels industry, some authors studied the neediiesel orders replenishment
oil for companies using DRP approach [16]. needs

It is demand-
2.2 Pull flow models in distribution Itisforecag- | drivenand takes
221 Leandistribution Transportations dri in consideration

. riven .
To reduce waste and boost productivity, Leah delivery

principles can be applied to any distribution fumre17]. conditions

Lean distribution is defined as a technique thataees
traditional ways focused on inventory and reschiagub
cope with the changing customer demand. It hastigce
gotten considerable attention from academics and

Table 2 Quantified improvements after LEAN distitu
implementation [20]

Improvement quanti

industries. It focuses on avoiding waste in the nktveam Area of improvement Before After
supply chain with the goal of putting the right guat in Inventory accurac 9.29% 5.97%
the right place. In other words, it presents thiitpkio Reducing lost-time

sustain a high level of customer service by redyeiaste accident: 15-20days | 7-10days
and movements in distribution centres [18]. Reducing picking errc 0.17% 0.01%

Well-known companies such as Wall Mart, Tesco, and
IKEA have all employed lean distribution. They adhto
a philosophy of adapting inventory movement to cungtr
demand in order to improve operational product §@and
respond quickly to demand changes from the supfdier
the sales location [7].

There is much evidence in the literature about t
economic benefits of implementing Lean distributiém
fact, they are related to the decrease of finisfeeds stock,
as well as shortening delivery lead times and changr
times [19]. Table 1 summarises the differences betw
traditional distribution management and lean disiibn.
Similarly, based on a case study in a Serbian cagpa
table 2 shows some quantitative benefits of imphiing
lean concepts in distribution units.

Decrease of 76%
Decrease of 51%
I mprovement of 9.43%
I mprovement by 5%

Inventory levels
Required storage sp
Warehouse productivit
Warehouse productivit

Tables 1 and 2 demonstrate the relevance of
r\?nplementing Lean techniques in distribution cotgex
They show that the management does not rely ocdete
but actual customer demand, except for long-terh an
aggregate planning.

222 Theory of Constraints
The Theory of Constraints (TOC) offers a wide range

of applications, including reducing material flovosts
throughout the supply chain [21]. It provides a denk
pull approach, as opposed to typical replenishmmertiels,
which result in inventory accumulation and/or shges,
and eventually an inability to meet customer denf22d
The core concept of TOC is that every firm can have
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constraint that should be used to improve the syste
performance [10]. Constraints are described adeanemt
that prevents a system from fulfilling its intended
objectives. The weakest link in an organisationeapp to
be the source of problems, which is physical infthe of
bottleneck resource, with a capacity that is ldsm tor
equal to the demand imposed on it [23].

TOC is wused in various industries, including Figure 1 Sized Buffer
production, finance, project management, marketing,

supply chains, management, and commerce, with The Buffer zones are sized using a set of parasieter
dIStrI.bU.tlon belng one .of them. In reality, TOCoas for 5,4 equations based on the DDMRP technique (eqsatio
a shift in the distribution network from a pushaqull 1 (g 5) [26]. The concept of buffering, which isfired by
model, with goods being delivered according to re&rk | ean distribution and TOC techniques, provideslatism
demand. o to the amplification of variability in complex netwks,
The use of TOC in distribution systems attempts t@nich is often prone to cause inventory problems at
reduce inventory investment, lead time, and tranapon  network locations, either in the form of ‘too liticausing
costs while also improving customer service levels. miss sales and lack of components, or ‘too mucsulting

Multiple evidence are stated in the literature d@boyn excess cash and more needed space for sto&kiogn
implementing TOC in distribution, such as GM’'s Gadi 55 the Bimodal effect (Figure 2).

Division’s aborted introduction of Custom Xpreséway To avoid the ‘too much’ or ‘too little’ issues, therget
(CXD). P&G's reported an inventory reduction of B8 s o have the most of articles in an optimal range

million, and makers of Crayola crayons’ reporteqnvemory at all times (Figure 3) [26].
improvements in customer service levels and invgnto

reduction [5]. Authors in recent works used protess
tools of TOC to focus on transportation constraintthe
supply chain [24], while others contributed to sfmmming
management systems in warehouses using TOC [28B]. 1
application of TOC tools in distribution elementgls as

inventory, supplier liability and planning of salssalso - ——N
discussed and evaluated [10]. Waing | Optimal bl

We conclude from the literature that DRP, Lean, anu
TOC are pure push and pull flow systems in distidwu
However, demand-driven distribution resource plagni
(DDDRP) has recently emerged, using all these jplies.

It relies on real demand and implements buffetrategic
places in the network, drawing flow from market der
to feed those Buffers. In DDDRP concept, Buffers at
sized in a way to protect the flow from the conssmes
of demand fluctuations.

Figure 2 Bimodal effect

Warning I Optimal | Warning

3 Concept of demand-driven distribution Figure 3 Optimal Situation of inventory
3.1 Model drivers 3.2 Parameters, steps and formulas

Demand Driven DRP is a multi-echelon inventory The Demand Driven DRP model is grouped into five
planning and execution system for effective disttitn  parts, starting with buffer placement and endinghwi
network flow management. The purpose of the coniseptmaterial replenishment execution. Figure 4 depigts
to reduce variability propagating in distributiogtworks —  puffered random distribution network. Being phy#icin
due to demand fluctuations - by strategically pigci the form of decoupling ‘hubs’, Buffers are essenfia
Buffers. These buffers are separated into thre@ducing lead times and preventing amplified valitsin

continuously sized zones (Figure 1): Red (300 Mnitsthe network. Due to the decoupling of ‘Hubs,’ tienming
which is responsible for the safety stock. Yello0Q horizons will be shortened (Figure 4).

units), which is responsible for demand coveragel a
Green (250 units), which is responsible for detaing the
frequency and number of orders.
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Figure 4 Distribution network with Buffers

After Buffer placement in the network, Profile and(NFP) in the buffer in relation to each articlecrsicial for
Sizes (step 2) refers to specific calculating mésh@ach generating those orders. The net flow equatiorséduo
buffer is colour-coded (figure 1). The buffer levedre calculate this position, which takes into accountl@ied
determined using the distribution parameters, whickales (not forecasted sales), On-Hand Quantity Qpeh
include the lead time (LT) from a supplier centeea Supply Quantity (equation 6). Based on the prioafy
receiver centre. In the context of distribution, téfers to every article, the last phase (step 5) is to exeounot the
the time it takes to launch a product, preparerdarpload, planned orders.
transit, unload, and stock it. Otherwise, the Imbge
cumulative non-buffered sequence in the distrilutio OH + 0S — QS = net flow position (6)
network is used to estimate decoupling lead timeT(Dor
each reference. Buffer profile assignments are al€dH: On Hand Quantity, considering the availablegitsl
included in the calculations (related to variapiind lead stock.
time assignments). Furthermore, the calculatioagaikto OS: Open Supply Quantity, considering the orderedbt
account the average daily usage (ADU), producinsgll received stock.
price, and demand adjustment parameters (DAF). TIgS: Qualified Sales, considering Sales orders gast
buffer profile and levels exploit the following DORP sales orders due today, and qualified spikes.
equations (1 to 5).

3.3 Proposed Approach for DDDRP validation
Red Base = ADU X DLT X lead time factor (1) For the study, a case of a three echelon network is
proposed, with all relevant data valid, including
Red Safety = Red base X variability factor (2) distribution network, historical customer demandad
times, initial inventory situations, and
Total red zone = Red Base + Red Safety (3) Holding/Manufacturing costs.
To perform this research, ARENA SIMULATION
Yellow Zone = ADU X DLT (4) SOFTWARE was used to create a discrete event siimmila
(DES). With a replication length of one year, wen ca
GreenZone = ADU X DLT X Lead Time factor (5) reproduce one year of distribution on a daily ha$ise
simulation will help to compare DRP and DDDRP madel

The classic DRP incorporates the safety stoclstatic by which we perform some relevant performance
way, allowing for the generation of a supply ommeasures. They are working capital (WC) and on-time
replenishment order once the safety stock is ssgohs shipping (OTS) rates, which represent respectively
However, Demand Driven DRP, on the other handnventory cost and service levels. Furthermorepkition
considers market changes as well as fluctuations jmovides additional precise indicators for the nisdeder
operating factors such as ADU to adjust Buffersonsideration, such as the level of safety stockBurfer
continually. This variable character ensures a oyoa sizes. Several different demand scenarios areestuidi
adjustment for the buffer (step 3), in which theeleof order to provide dependable and consistent results.

protection flexes up and down depending on the itiond This approach was used on the DDDRP and DRP
of those parameters, implying that the buffer $itumis models in order to conduct an empirical comparison
constantly updated. between forecasted and demand-driven conceptsglis w

The level of adjustment prepares for the supplerdas syntheses on each model’s strengths and drasvback
generation phase (Step 4). The position of thefloet

~ 198 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 9 2022 Issue: 2 Pages: 195-205 ISSN 1339-5629

AN EMPIRICAL COMPARISON OF DRP AND DEMAND-DRIVEN DRP
Yassine Erraoui; Abdelkabir Charkaoui

4 Empirical study of the case study. Urban Distribution Centers (UDC)
4.1 Case Study data Regional Distribution Centers (RDC), and Factomy e

A distribution network of a Moroccan structurethree echelons of the distribution network (Figbye
specialising in the dairy products industry is thdject

Factory

RDC1 RDC2 RDC3 RDC4 RDC5
UDC| (UDC| (UDC| (UDC| (UDC)| ([UDC| (UDC) ([UDC| (UDC)| (UDC| (UDC| (UDC| (UDC| (UDC| [(UDC
1 2 3 4 5 6 7 J L8 9 10 11 12 13 14 | |15

Figure 5 Distribution network of the case study

To conduct the study, the input parameters fothesl Table 3 shows an example of input data for the firs
UDCs and RDCs are initial On hand inventory, fosted three UDCs. ADU refers to the first month. Moreqube
average daily usage (ADU) for every buffered lamati duration of the LT and the amount of the demand
and the Decoupling Lead time (DLT). Furthermores thvariability are used to establish LT and variabifactors.
lead time (LT) (from RDCs to UDCs is 3 days, ashis
Lead Time from Factory to RDCs), inventory holding4.2 Models’ implementation

costs, and selling prices are all provided. 421 DRP implementation
) Every UDC builds a DRP grid based on forecasted
___ Table 3 Some input data for three UDCs demand that is developed locally. Then it commueiea
D'StSEiLt“'O” '”'ti'r?\'/é)nrzo';')anc ADU | LT factor VzT:r;aCt:glty the replenishment orders to the RDC supplier, which
upct | 2000 oo | sme | ame | Capnel BT R o account e
UDC?2 15000 3100 50% 20% . .
UDC3 15000 3500 50% 20% security requirements. Table 4 shows an elaborf2iRE

for UDC1 during the first 10 days of the year, witiriable
forecasted demand.

Table 4 Elaborated DRP for UDC1

Security 550 Weel 1 2 3 4 5 6 7 8 9 10
stock Demant 550 | 550 | 550 | 550 | 550 | 2200 | 2200 | 550 | 550 | 550
OgtHa?nd 8000 End Inventory | 8000 | 7450 | 6900 | 6350 | 5800 | 5250 | 3050 | 850 | 2300 | 1750
supply | o5, Projected ON- | a3y, | 7450 | 6900 | 6350 | 5800 | 5250 | 3050 | 2850 | 2300 | 1750
Quantity Hanc
Lead time 3 Schedule Recei 0 0 0 0 0 0 0O |2000| O 0
(days) Schedule Sta 0 0 0 0 2000 0 0 2000 0 2000
After the elaboration of DRP grids, the final pust
decision of the flow concerns the timing and qugratf all l[ Sourcing Unit ’ —
downstream locations’ replenishments. - 12345
4.22 DDDRP implementation [ T )

The choice of strategic Buffer Positioning is rederin II Wasekosae 1 ,[ Nar " W =
the Demand Driven DRP implementation to the ‘Hutl an " "' " oWs€ Warehouse 2 | § Warehouse 3

Spoke’ Configuration [26], which consists of inited an = - -
‘Inventory Hub’ in the source unit and small stock Figure 6 Hub and Spoke configuration

locations on the warehouses (Figure 6). Consequexitl

of our UDCs and RDCs are buffered in the case study These calculated Buffer levels serve as the basifi¢

RDCs are thought to have sufficient capacity totntiee demand-driven planning process (Table 6). The real

demands of UDCs. Table 5 depicts the second step @fstomer demand is represented in column 1, angefut

buffer sizing, showing a portion of the first mowsth spikes are checked for a three-day horizon. Foligwhat,

findings for all UDCs units. the daily net flow position (NFP) in the bufferstated in
order to determine the order amount that has supplied.
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The request day is the anticipated arrival dat¢éhef
order amount. The NFP position in relation to thdfdy
sizes is shown in the planning priority. A suppdylanned

if the position is below the Top of Yellow (TOY)nd the
order amount is Top of Green (TOG) minus the NFP.

Table 5 Buffer sizing

Copyright © Acta Logistica, www.actalogistica.eu

UDCs¢
1 2 3 4 5 6 7 8 9 10 | 11 12 13 14 | 15
g ADU 400 | 3100 | 3500 | 600 | 1200 | 1000 | 1000 | 2300 | 3500 | 800 | 3200 | 2400 | 2100 | 1200 | 2400
@©| DLT 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
% Varlablllty 0, 0, 0, 0, 0, 0, 0, o, o, 0, o, o, 0, o, 0,
=1 Eacto 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50%
o LT Factol]| 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% | 20% |20% | 20% | 20% |20% | 20% | 20%
" Sin?edt\ 960 | 7440 | 8400 | 1440 | 2880 | 2400 | 2400 | 5520 | 8400 | 1920 | 7680 | 5760 | 5040 | 2880 | 5760
g Red
) . 9 74 84 14 28 24 24 55 84 19 76 57 50 28 57
- Security
% Yze(ljlr?zlv 1200 | 9300 | 10500 | 1800 | 3600 | 3000 | 3000 | 6900 | 10500 | 2400 | 9600 | 7200 | 6300 | 3600 | 7200
M
(iroe;]een 960 | 7440 | 8400 | 1440 | 2880 | 2400 | 2400 | 5520 | 8400 | 1920 | 7680 | 5760 | 5040 | 2880 | 5760
Table 6 Demand Driven Planning
Day | Sales| Total | On- On- | Showing-| Qualified| NFP Order | Request Planning
Order | Future| Hand | Order | Up Order| Demand amount| Date Priority
Due | Spike
Today
1 | 34604 | 16749 | 80000 0 0 51353 | 28647 | 23461 4 54.98%
2 0 16749 | 45396 | 23461 0 16749 | 52108 0 - 100.00%
3 | 16749 0 45396 | 23461 0 16749 | 52108 0 - 100.00%
4 | 13029 0 28647 | 23461 | 23461 13029 | 39079 | 13029 7 75.00%
5 0 0 39079 | 13029 0 0 52108 0 - 100.00%
6 0 0 39079 | 13029 0 0 52108 0 - 100.00%
7 913 | 21648 | 39079 | 13029 | 13029 22561 | 29547 | 22561 10 56.70%
8 0 21648 | 51195 | 22561 0 21648 | 52108 0 - 100.00%
9 0 21648 | 51195 | 22561 0 21648 | 52108 0 - 100.00%
10 | 21648 0 51195 | 22561 | 22561 21648 | 52108 0 - 100.00%
11 | 9535 0 52108 0 0 9535 | 42573 0 - 81.70%
12 764 0 42573 0 0 764 41809 0 - 80.24%
13 0 0 41809 0 0 0 41809 0 - 80.24%
14 | 5581 | 14838 | 41809 0 0 20419 | 21390 | 30718 17 41.05%
15 0 14838 | 36228 | 30718 0 14838 | 52108 0 - 100.00%
16 0 14838 | 36228 | 30718 0 14838 | 52108 0 - 100.00%
17 | 14838 0 36228 | 30718 | 30718 14838 | 52108 0 - 100.00%
18 | 10815 0 52108 0 0 10815 | 41293 0 - 79.25%
19 | 3666 0 41293 0 0 3666 | 37627 | 14481 22 72.21%
20 776 0 37627 | 14481 0 776 51332 0 - 98.51%
21 | 5566 0 36851 | 14481 0 5566 | 45766 0 - 87.83%
22 0 23301 | 31285 | 14481 | 14481 23301 | 22465 | 29643 25 43.11%
23 0 23301 | 45766 | 29643 0 23301 | 52108 0 - 100.00%
24 | 1133 | 23301 | 45766 | 29643 0 24434 | 50975 0 - 97.83%
25 | 23301 0 44633 | 29643 | 29643 23301 | 50975 0 - 97.83%
26 0 18096 | 50975 0 0 18096 | 32879 | 19229 29 63.10%
27 | 12189 | 18096 | 50975 | 19229 0 30285 | 39919 0 - 76.61%
28 0 41036 | 38786 | 19229 0 41036 | 16979 | 35129 31 32.58%
~ 200 ~
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The final stage is to execute the planned ordeiis. | 4.3 Models’ comparison
based on the Buffer status, which is calculateditygling 4.31  Scenariosof Simulation
the On-Hand Status by the Top of the red zone (T@R) This study proceeds to challenge the Demand DIDRR
allows making a decision about when to execute thénder several demand scenarios and compare it avith
detailed planning elaborated in the previous phdse. traditional DRP concept. The method entails emplgyi
item with the smallest status creates an executiahree circumstances, which are listed in table 7.
emergency. We didn’t give much interest to thistisec
because we were just interested in one product flow

Table 7 Scenarios of the simulation

Scenari Particularit
1 Stable demand along 12 months.
5 Variable demand characterised with 2 spikes every week. Each spikeis5
timethe ordinary demand (Figure 7).

3 Monthly Seasonality, and the demand isfix along one month (Figure 8).
600
500 o = ] m |
400
300
200
TRl

0

12 3 435

6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28

Figure 7 Demand with spikes

N
S HSLS S TSP

Qo Qo Qo Qo Qo Qo ®0 Qo Qo ®o$ ®o$ @O

Figure 8 Seasonal demand
432 Resultsof smulation inventory levels with ARENA SOFTWARE. We
Good flow management leads certainly to the minimuroonsidered the same amount of annual demand thrtbe

inventory cost and the best service level. Thathig we scenarios. The total amount of inventory cost regmes
generated key performance indicators (KPI) foriserand working Capital during the simulated year, and Ore
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time Shipping rate is calculated by dividing théidaed

summarises the findings for all the situations exeh
on-time orders by the total number of orders. Table while using a deterministic lead time.

Table 8 ARENA Simulation Results

Scenari Stable Seasoni Spike:
Model DRF DDDRF DRF DDDRF DRF DDDRF
KPI (\IIDVIS) OTS | wWC| OTS| WC OTS| WG OTS wcC OTS wC OTS
RDC1 | 5437.7 1173 7594 1702 5126 2393
uDC1

0, 0,
UDC2 | 1637.54 99.53% 1302 100% 1483.46 99.02% 1615 89.77% 1895 95.59% 3978 96.37%
UDC3
RDCz | 3324 346 3505 1143 3574 1619
UDCA

0,
UDCS | 1389.72 98.25% 551 100% 1075.91 91.58% 1125 90.00% 954 100.00% 1581 95.38%
uUDC6
RDC: | 5375.2 1064 7897 1612 5276 2919
uDC7?
UDCa | 2258.05 100.00% 1319 100% 808.18 92.28% 1940 97.69% 1556 99.30% 2879 97.03%
uDCS
RDC4 | 5329.2 978 5091 2720 5861 3439
uDCAC
0, 0,

UDC11| 1963.59 100.00% 1934 100% 694.23 85.61% 2486 91.75% 1478.44 94.39% 3393 94.72%
uUDC1Z
RDCE | 4939.9 882 5416 2006 4321 2296
uUDC1:

0, 0,
UDC14 | 2180.49 100.00% 1153 100% 1583.93 99.30% 2015 97.36% 1427.33 100.00% 2681 99.01%
UDC1E
TKOItDTI 33835.39| 99.56% |10002|100% |35148.71|93.56% | 18364|93.31% | 31468.77| 97.86% |26408|96.50%

The results in the table above are representdeigraphics in figure 9 and figure 10.
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20000
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33835.39

DDD
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I [ I i

DDDRP
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DRP

26408

DDDRP
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Figure 9 WC comparison between DRP and DDDRP models
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Total OTS (%)
102,00%
10000% ~ 99.56%  100%

98,00% 97.86%
96.50%

96,00%

94,00% 93.56%  93.31%

92,00%

90,00%

88,00%

DRP DRP DRP

DDDRP DDDRP DDDRP
Stable Seasonal Spikes
Figure 10 OTS comparison between DRP and DDDRP Imnode

4.33 Interpretationsand discussion 5 Conclusion

Table 8, figure 9, and figure 10 show the consumed The assessment of DDDRP model and the comparison
inventory capital in each distribution unit and TB&S  of flow management policies in distribution netwsrkre
indicator that has been done for every three UDE@S W the main topics of this article. The purpose isetst how
their supplier RDC separately. efficient these models are in terms of inventony service

Both models present an ideal OTS for stable demangyels under three different demand scenarios sé study
but the significant difference is in the amountstéck  was used to compare the traditional DRP with theDBP
required to ensure this rate. The DRP model's gatetk technique. To accomplish so, a model based on real
remains constant throughout the year. Aside frah the demand (Demand Driven DRP) was designed, with
DDDRP model's factors (LT factor = 0.5, variabilfgctor  theoretical aspects described and procedures for
= 0.2) represent the low degree of variability #relthree-  jmplementation specified. Furthermore, for each ehoal
day of the LT. In terms of Working Capital, the endjjscrete event simulation revealed significant ontes. In
outcome demonstrates the advantage of demand-driv@et, demand driven DRP had high responsiveness to
distribution. demand variability. Moreover, conventional DRP

On the other hand, the seasonal element has glighilecessitates high forecasting accuracy. Finally, l&x@l
altered the results. In fact, both models had & i jn DDDRP is always higher than in DRP. The DDDRP
inventory levels. It is valued at 4% for the DRPdaband model has demonstrated — at the first point —ateefits in

83% for the DDDRP model. Concerning the DDDRRhis work. However, it can be challenging at cerlaivels
model, the LT factor remained unchanged, but thgf modelling.

variability factor must be increased to accommodate |n reality, the chosen LT and variability factore a

demand fluctuations from month to month. As regardsitical, as they determine the Buffer levels and,
DRP, the safety stock policy remains unchangedth®it consequently, the overall inventory level. So, vemskould
DDDRP buffer levels are adjusted monthly. be performed using heuristics to find the bestimathoice

For the third scenario, inventory levels are redecm_ in this situation. Otherwise, the study used a dirffy
DRP and augmented for DDDRP under the Varlabl@pproach which consists of putt|ng a buffer in thie
demand scenario (Spikes).These fluctuations areaine echelon’s Components (UDCS and RDCS) The Optima|
imprecise estimation of LT and variability factorBhe choice of Strategic points for Setting up buffermains a
high level of precision used for forecasted demalst challenge, especially for distribution networkswinhore
contributed to the stability of DRP inventory lesel than three levels.

To Summarise, the DDDRP model has the hlghest As a perspective' the Study of the process Vamb”

increasing amount of WC when demand shifts frorhlsta could consider a stochastic processing time inrdmiead
to variable and seasonal. However, DDDRP outpesoriio more optimality in DDDRP policy.

DRP in terms of required WC to maintain an accdptab
service rate in all circumstances.
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