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Abstract- the competitive nature of clothing industry leaves no space for losing a sale or customer. Companies need to more 
focus on staying in touch with existing customers and making them more satisfied and loyal. To obtain their loyalty, companies 
should become more innovative and come up with new ideas and values to differentiate their brand from their competitors. 
Multi-channel order management was a big step in which customers were provided with multiple outlet choices to make their 
orders comfortably and flexibly. Benefiting from technology advancement, Omni-channel took a step further, removed the 
process and activities boundaries, and set the customers free of being involved in company’s internal inventory and 
information flow. Accordingly in Omni-channel order management systems, neither time nor location cause any limitation for 
creating and managing an order, and customers enjoy the high level of flexibility and comfort. This is however a bit more 
challenging on the company side where the multiple factors and variables come to the play, and make the problem very 
complex. This paper addresses the most highlighted challenges of a real-world Omni-channel order management system in a 
fashion clothing company in Australia. It illustrates how the order fulfillment process may be positively or negatively impacted 
by Omni-channel, and discusses what are the best available improvements or solutions to make the business more efficient and 
effective while still keeping the customers satisfied and loyal.  
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I. INTRODUCTION 
 
In the fast-moving world of fashion industry, every 
single sale has a significant effect on business 
performance. It is not only because of the amount of 
profit, but the real difference is made once the 
company succeeds to keep the customers happy and 
engaged. Therefore, losing a sale is not an option 
under any circumstances. In this regard, companies 
come up with creative approaches to maximize the 
availability of their products in the sales outlets. Based 
on type and range of the products, these approaches 
are employed at different stages of the order 
management process such as distribution and 
transportation, or inventory management. 
Multi-channel customer/order management is among 
the methods employed to enhance customer 
experience and improve service level [1]. Neslin, 
Jerath [2] defines multi-channel customer 
management as “the design, deployment, 
coordination, and evaluation of channels to enhance 
customer value through effective customer 
acquisition, retention, and development”. 
Multi-channel approach considers different customer 
interaction points. This idea has been extended to 
Omni-channel management over the past decade, 
evolving towards a seamless customer experience 
where the distinction between online and physical 
channels vanishes [3]. 
This paper investigates the order management process 
in Omni-channel context based on a case study of in 
garment industry in Australia. The clothing market for 
Australian-based companies is relatively thin, 
considering high domestic labor and operations cost. 

The market is very competitive and open to all the 
international brands, which make the service level a 
determining factor for customer purchase. Working 
nation-wide with 51 retail stores and 717 local and 
international vendors, managing the business in 
traditional brick-and-mortar context has been 
challenging enough, yet alone the integration of online 
channels. Emergence of Omni-channels have opened 
up new opportunities to please customers but also 
serious challenges in operational planning. Research 
shopping is one the aspects to consider, meaning 
customers may browse and search in one channel and 
purchase from another channel. They may search 
online as well as in physical stores, then the order will 
comprise their demand from more than one channel. 
Delivery planning for customers’ order has been one 
of the main challenges and logistics cost components 
for the company. Network design e.g. [4, 5] and 
hub-and-spoke planning e.g. [6, 7] are among the 
topics frequently investigated in supply chain flow 
planning literature. But majority of the literature 
ignores the last mile delivery to end customer while 
the cost is revealed to be significant in practice. This 
research aims to add to this dimension and contributes 
to the last mile delivery planning for Omni-channel 
business context. 
Remaining parts of the paper is organized as follows. 
The problem is elaborated in next section based on a 
real case, which is followed by analysis of the current 
situation on how the flow is being handled. Current 
performance pitfalls are discussed according to the 
data analysis for the first half of 2015. Finally the 
paper concludes with potential solutions to the 
problem and future directions for research.   
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II. CASE STUDY 
 
As one of the most well-known and reputable fashion 
retailers in Australia, the company of our case has 
already employed a custom multi-channel order 
management system called Enterprise Selling (ES) 
which unifies the entire inventory from all selling 
stores and warehouses, and allows customers to make 
their orders on real-time corporate inventory at any 
selling store including the website, even in the case of 
out-of-stock situation at that store. All placed orders 
are then flown to the central ES host, being broken 
down to lowest granular level (order item), and 
eventually allocated to a supposedly best fulfilment 
outlet through one of the available built-in routing 
algorithms. Order items are consolidated to one 
delivery package in the delivery store if the customer 
has selected to pick-up the order, or in one of the 
fulfilment stores for that specific order if the customer 
has provided an actual address to receive it.  
Despite all the costs and efforts for establishing and 
maintaining the data and physical inventory flow, by 
making an order on ES, customers are not obligated to 
pay any extra fee for shipping or any services, while as 
mentioned they are also able to choose the delivery 
point of their interest. This totally matches the 
retailer’s business strategy of creating differentiation 
and uniqueness not only in products and brands, but in 
services.  
Although the employed approach looks and in fact is a 
customer-oriented business process, the benefits of 
having a shared real-time inventory system is 
absolutely mutual. Customers do not need to wait for 
the regular inventory refill and are able to receive their 
orders at any location in minimum time without 
paying any extra charge. On the other side, business 
manages to save a sale, avoids overstocking, and more 
importantly earns customers’ trust and excels at 
customer touch points. This enhances the level of 
transparency within the company and between the 
company and customers.  
A. Inside ES 
In the current system there are two available order 
routing algorithms, Primary and weighted. These 
algorithms are responsible to select the best (or 
acceptably good) store or a group of stores to fulfil an 
order by considering a few factors and criteria.   
The Primary algorithm sorts the selling stores on a 
hierarchical comparison of the following factors: 
keeping the order items together and avoiding to split 
the order to different stores as much as possible, 
shipping priority (which is an adjustable attribute for 
each store), distance between the fulfilment store and 
delivery point, less sell-thru 1  rate, highest leftover 

 
1 Sell-Thru is a retail KPI, calculated in different but similar 

ways, roughly showing the number of sales that outlet expects to 
make. The less sell-thru means that the less probability of sales in 
that outlet. Sell-Thru is usually (and also for this company) 
calculated by this formula:  

inventory2, and least shipment count. In this hierarchy 
of factors, the next factor is considered only if the 
current factor is exactly equal.  
In the Weighted algorithm on the other hand, stores are 
sorted based on the specific weighted factors. Each 
factor is multiplied by a pre-defined weight and finally 
the final score for each store is calculated. The store 
(or a group of stores for orders with multiple items) 
with maximum score is eventually selected as 
fulfilment outlet. Following are the factors currently 
used in weighted algorithm with default weights: 
distance, shipment count, leftover inventory, and sell 
thru.  
The current ES engine has been set to use the primary 
algorithm. The main reason for this choice is the 
unclear consequences of selecting the weighted 
algorithm because first there is no available guideline 
or reference, best practice or previous experience to 
help weighting the factors in a proper way, and second 
because weighting algorithms might result in 
undesired decisions under specific conditions when 
one specific factor with a higher weight suddenly 
grows and dominate all other factors (e.g. the sell thru 
for larger stores during the peak sales), and third 
because simply the selection process is not as tangible 
as primary algorithm even though is far more flexible 
and adjustable.  
B. ES Challenges 
Like every system on the planet, ES has got a few 
downsides too. It causes general complexities and 
challenges for different business processes and 
functions such as planning, pricing, merchandising 
and finance. Table (i) summarizes the general 
challenges of the ES system across the business. 
 

Table (i): General Challenges of the ES System 

 

                                                                                    
units sold/(BOM (beginning of month) inventory + units sold) 
2 The inventory that shall be left over with the outlet for an 

item after the current order is fulfilled. 
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Although the presented challenges in Table (i) make 
the business take additional steps and implement the 
custom solutions, they are still manageable and can be 
justified by the benefits of having ES in the business. 
They do not really interrupt the order fulfilment 
process and do not cause considerable impact on 
revenue.  
 
C. ES Efficiency and Performance 
Regardless of general benefits and challenges of the 
ES system, there is a high-level controversial question 
to be asked: “how practical and efficient does the 
current ES system act in real world scenarios?”  
In spite of all known and unknown benefits of ES, the 
current business reports and analysis indicate that ES 
routing engine has not been able to prove itself in 
making the best or at least acceptably efficient 
decisions. During the past twelve months and 
especially at the time of peak sales like Christmas, 
system could not show any adaption and compatibility 
with complex real-world problems and its choices 
were over and over overridden by people. In fact, the 
current built-in algorithms already overlook some 
critical criteria and oversimplify the store selection 
process, and consequently cause unnecessary costs for 
the company. The little daily impacts of such 
inefficient decisions turn to enormous margin and 
reputation loss in a year. For instance the shipment 
cost (which is based on two rates: within and between 
the states) is a neglected factor in ES system and is not 
taken into account at any stage of order break-down 
and routing. Hence, system may come up with 
unnecessary split or unlimited number of transport 
legs from order to delivery points. 
Following section contains the most critical 
performance issues in ES, along with the symptoms 
and impacts, as well as real examples represented by 
actual data. 
Issue 1: Inefficient decisions to keep the order items 
together 
The highest priority factor of the algorithm is to avoid 
splitting the order to multiple child orders. It can be 
either good or bad decision. At the first glance it 
prevents having multiple shipments from different 
stores to the delivery point, but on the other side it 
makes the selection process less flexible. For example 
for a delivery point in NSW (New South Wales), 
sending the order items from two different stores in 
NSW might still be more efficient than sending all the 

items from a store in WA (Western Australia). 
Shipment costs and delivery time window are the most 
significant factors to consider for this decision. As it is 
evident in Table (ii), avoiding the split in the orders 
has caused 47,478 orders being shipped from one 
fulfilment location, out of which 54.50% are 
between-state shipments. Break-down of the order 
fulfilments is provided in more details in Table (iii). 
The general tendency has been to keep the fulfilment 
centralized through using only one pickup location. 

 
Table (ii): Number of Orders and Shipments 

 
 

Table (iii): In-State and Between-State Shipment 

 
 
Moreover, this may lead to routing more orders to the 
central warehouse (compared to stores) due to the 
highest probability of having all the items available at 
once which is not necessarily the most efficient 
choice.  
Issue 2: Unreasonable order of factors in the 
hierarchical comparison 
“Distance” is a high-rank however overrated factor in 
this algorithm. As a third hierarchical factor, if the two 
first factors are equal, the primary algorithm picks the 
closest store to the delivery point. Although it may 
seem rational, there is absolutely no difference in 
shipping cost and delivery time for the stores within a 
state. Even the rate and delivery time for all the stores 
from different states is the same.  
This means that “distance” can be easily replaced by 
inner-state/between-state factor which gives more 
flexibility and possibly efficient solutions. 
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Issue 3: Low Sell Thru at the beginning of the peak 
months  
A very large inventory refill for big stores at the 
beginning of the peak sales periods (e.g. December), 
drops the Sell Thru in a way that selection engine 
keeps picking that store for fulfilment. The worst 
impact of this issue is on the most critical stores which 
are replenished and prepared for a big sales period and 
are suddenly targeted by dozen of orders from the ES 
system. 
Issue 4: No shipment/handling cost calculation, no 
delivery time window  
There is no optimization objective or operational 
constraint in the current algorithm. Consequently, 
shipment costs, number of shipment legs, number of 
order handling (e.g. receiving, organizing, posting, 
etc.) in the stores, and total delivery time have no 
impact on any decision made by the selection engine. 
In addition to the absolute inefficiency, this may lead 
to ridiculous fulfilment decisions from multiple 
stores/states, with very different delivery time. One of 
the factors influencing the customer satisfaction and 
service level is the delivery time window. At the 
moment, 33% of the orders are being delivered in less 
than 24 hours. The delivery time has the average of 27 
hours which is quite impressive considering several 
fulfilment locations and high geographical distances 
between states in Australia. But the standard deviation 
of delivery time is very high, and almost 30 hours. So, 
frequent customers may experience inconsistency in 
delivery time, which is one of the main quality 
dimensions for service industry. The irony is that they 
are also the most valuable customers for the firm. The 
cost of attracting a new customer is 5-6 times more 
than the cost of keeping existing ones. 
 
Issue 5: The algorithm treats the orders individually 
and independently 
This algorithm manages the order fulfilment process 
by considering each order as a stand-alone 
independent order. However in the real world multiple 
orders are created/fulfilled by an outlet in a daily basis, 
and each fulfilment process might impact or be 
impacted by others. For instance consolidating the 
shipments of the multiple orders which are supposed 
to be picked up by customers, have a huge effect on 
efficiency while might never be suggested by the 
algorithm. 
 
Issue 6: No preventive policy when the inefficiency 
amount passes the threshold 
In the real world, there could always be scenarios in 
which there is no efficient or acceptably inefficient 
way of doing things. The algorithm should be able to 
recognize and appropriately react to these sorts of 
scenarios to prevent any unnecessary loss. For 
instance, fulfilling a very low-priced order such as a 
pack of socks from a store in another state may impose 
more shipment and handling cost than the company 
profit from that order. 

CONCLUDING DISCUSSION 
 
The illustrated case study reveals potential problems 
and deficiencies of the current order management 
system in a very well-known retailer in clothing 
industry. The elaborated situation is not limited to this 
case. Customer order management is among the 
highlighted issues for many companies in different 
retail industries. The highly competitive market of 
industries with constant and direct interaction with 
end-customers emphasizes the requirement for more 
efficient and effective systems to enhance customer 
service and operations quality. 
 
The heuristic algorithm used in ES for our case has 
been provided by one of the most famous international 
retail ERP systems, nevertheless the provided solution 
overlooks important constraints and potential 
opportunities for higher efficiency. To overcome these 
problems, we have summarized our suggested 
solutions into two different categories. First is the 
improvement of current heuristic algorithm by 
introducing new decision rules, and second is the 
suggestion of an optimization algorithm:  
 
a. Improving the heuristic algorithm 
Current heuristic algorithm can be improved by 
introducing the following six rules: 
1. Split vs no-split comparison: Current algorithm tries 

to keep the fulfilment centralized and not split the 
orders. However, it may cause inefficient delivery 
when the no-split rule makes the between-state 
delivery superior over the split in-state delivery. In 
order to prevent such problems, we suggest two 
delivery alternatives being calculated, one with the 
minimum split rule and the other one without this 
rule. Comparing their delivery cost, the best option 
will be selected.  

2. In-state and between-state delivery cost: Fulfilment 
is currently planned considering the distance 
between fulfilment and delivery location, although 
the delivery rate and time is only sensitive to the 
state of pickup and delivery in the contract with 
Australia Post. It is suggested to replace the distance 
decision rule with in-state/between-state rule, 
reflecting both delivery cost and time.  

 
3. Handling cost: Handling and packaging costs are 

ignored in the present algorithm despite the inherent 
difference of in-store and in-warehouse operations, 
and consequently different costs. 

4. Efficiency threshold: The Company offers free 
delivery for orders above $75. So, if the order is 
marginally below $75, many customers add small 
and general items (e.g. a pair of socks) to meet the 
minimum required purchase for free delivery. These 
items have usually very low profit margin for the 
company. If their delivery is done on its own, the 
earned profit may not even compensate the delivery 
cost. This can particularly happen if the delivery is 
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between states. These general and small items are 
usually among the routine replenishments to the 
stores. So, if the customer accepts to wait a bit 
longer and receive the products in one package, the 
extra delivery is saved. Free delivery is the main 
motivation for these customers. Such orders can be 
identified through checking the efficiency threshold, 
so the customers are offered the opportunity to 
either accept a later delivery or cancel their order for 
the small item while still keeping the free delivery. 
Incorporating the efficiency threshold rule is a very 
tricky decision. Potential effects of this rule on 
customer satisfaction should be investigated 
thoroughly before implementation.  

 
5. Critical stores and critical times: One of the inputs to 

the current algorithm is the priorities of stores for 
fulfilment. However, stores may have different 
customer traffic throughout the year or even during 
different days of the week. In addition to the store 
priority, another factor called “time-related priority” 
should be introduced to reflect the criticality of 
stores over different periods of time for fulfilment 
purposes. 

 
6. At the end of the day planning: Order fulfilment 

planning is currently done immediately after an 
order is placed, ignoring the requirements of each 
store to respond the in-store demands in the 
remaining hour of the day. The contract with 
Australia Post indicates the pickups are done after 
working hours in the stores, providing the 
opportunity to postpone the planning until the end of 
working hours.  

 

b. Employing an optimization algorithm 
Even by incorporating all the aforementioned 
improvement rules, the heuristic algorithm cannot 
necessarily provide the optimal fulfilment plan. All 
orders are planned separately, which hinders potential 
improvements. The order fulfilment problem in the 
case of Omni-channels is a network flow problem with 
its inherent complexities and challenges. However, it 
has the possibility to be mathematically modelled and 
solved for an optimal solution.                                        
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