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2 Executive Summary 

  

The goal of Project Zipper was to evaluate and analyze the benefits of Radio Frequency 

Identification (RFID) technology to retailers and brands through their supply chain 

shipping and receiving processes. This report outlines the parameters of the study, the 

conclusive results for Phase 1 of the project, learning opportunities drawn from findings, 

and return on investment (ROI) implications. 

 

3 Abstract 

 
Since the advent of the barcode in the 1970s, the flow of information and goods between 

brands and retailers has been relatively consistentða purchase order is issued from a 

retailer, the brand collects the products to be sent to the retailer, an advanced shipping 

notice (ASN) is created, the products are shipped, the retailer receives the products, and 

any difference between what is ordered and what is received is reconciled. The process 

is straightforward and established, however, inherent errors introduced at various stages 

of the process are not understood. 

 

Figure 1 

In this study, we examined the flow of information between eight brands and five retailers 

from June 2017 to July 2018 to evaluate and analyze process errors.  Three specific data 

streams were collected from each partner throughout the course of the study. We 

collected Universal Product Code (UPC or U.P.C.) data from product barcode scans at 

the distribution center (DC) of each brand and retailer, as well as ASN data associated 

with relevant orders and shipments; these two data streams comprise ñlegacyò supply 

chain data. Additionally, these products passing through brand and retailer DCs were 
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RFID-enabled, permitting us to collect Electronic Product Code (EPC®) data 

simultaneously with U.P.C. data. 

  

Overall, the results were unexpected. We originally speculated that, given the longevity 

of use and the stability of the process, errors would be few. However, using solely U.P.C. 

dataðthe primary form of data capture 

and sharing currentlyðalmost 70% of the 

orders contained an error somewhere 

along the supply chain process. These 

errors were manifested in picking, 

shipping, and receiving, resulting in 

inventory inaccuracies, at best, and 

claims (i.e., chargebacks) from the 

retailers to the brands, at worst. 

Interestingly, we found that brands and 

retailers generally accept the inherent 

errors in the process, and that they 

attempt ñworkaroundsò which often result 

in additional errors.  Conversely, for those brands using RFID tags to capture information 

and reconcile shipments, order accuracy was greater than 99.9% (only one order had an 

error). During this study, claims from the retailer were eliminated for those using RFID 

technology. 

 

The results from this preliminary study should not be considered representative of the 

entire population of brands and retailers. However, given that all of the study participants 

are major retailers and brands and that the study spanned over a year, the dramatic 

results we observed should be granted due consideration. In an era of omnichannel 

retailðwhich demands high inventory accuracyðthe errors created in the supply chain 

propagate downstream and ultimately impact a retailerôs ability to meet customer demand 

Figure 2 
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in a timely manner. As our results suggest, several of these errors found at the store or 

in direct shipments to the consumer via a retailerôs fulfillment center are caused by the 

upstream disparity between the information flow and the physical product flow amongst 

brands and retailers. Furthermore, as demonstrated in this study, RFID technology 

eliminates the errors commonly found in the process, ensuring the accurate flow of 

information and products. 

 

4 Overview 

 

This paper is divided into several sections. Participants and Partner Pair matching is 

explored in Section 4, and some terminology is introduced regarding the concepts of 

EPC pick reconciliation vs EPC pick monitoring. Sample orders are introduced to show 

the matching process for legacy ASN systems vs item level RFID shipping and 

receiving. Opportunities for improvement are explored in depth, including some basic 

best practices for properly deploying item level monitoring in the supply chain. Analysis 

focuses heavily on the current state of accuracy achieved through traditional supply 

chain practices, and the impact of RFID on these traditional practices is compared.  ROI 

is discussed.  Finally, next steps for research are included in the Conclusions section. 

 

5 Participants 

 

The data capture portion of the Project Zipper study included eight brands and five 

retailers. As part of the study parameters, each brand and retailer was asked to identify 

and enable one DC with RFID technology. In general, brands have fewer DCs in the 

U.S. than their retail trading partners. For example, a large denim manufacturer may 

have five or less DCs, while a large retailer may have twenty or more. The RFID-

enabled DCs were chosen based on geographic alignment to optimize EPC data 

capture between retailer and brand. On the brand side, outbound order data was 
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captured and recorded on its way to the retailer, where inbound order information was 

collected and used to compare against upstream brand data sets. 

 

 

Figure 3 - DC Partner Pair Mapping 

 

5.1 Brands and Retailers 

 

The brands and retailers that were selected for the study volunteered based on their 

interest in EPC data exchange. Not all participating brands had a trading relationship with 

all the participating retailers, and some participants only had a single partner in the study. 

Most of the products chosen for study were already EPC tagged at the source for current 

industry programs, so temporary tagging solutions were not required.  The majority of the 

products included in the study were apparel products. 
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5.2 Selecting Partner Pairs 

 

The brands and retailers in the study naturally aligned themselves in ñpartner pairsò, 

meaning that a pre-existing trade relationship existed between a brand and a retailer, and 

that relationship was utilized for the purpose of the study. Because there were more 

brands than retailers in the study, some retailers were matched with multiple brands and 

belonged to several partner pair relationships. Partner pairs were generally selected 

between brands and retailers that would yield the greatest volume of actionable data. 

There were eleven partner pairs in the study. 

 

6 Pilot Program Order Reconciliation 

 

There are two methods of using EPC to validate orders leaving a brand DC: EPC Order 

Reconciliation and EPC Order Monitoring.  

 

EPC Order Reconciliation is a method for validating EPC-enabled orders in which the 

brand picks the items for shipment as they normally would using a barcode scan, but they 

also capture the EPC information on a case level during the picking process. If the EPC 

pick data and the barcode pick data do not match, then the case is held, and the picker 

is required to investigate and re-pack the case until the barcode data and the EPC data 

are in full agreement. 

 

EPC Order Monitoring occurs when the case is picked using a barcode scan system. 

After a case is picked and sealed, the case is scanned with an EPC scanner and its 

internal contents are recorded. If the EPC scan and the barcode scan are not in alignment, 

the discrepancy is noted but the case is not reopened or reworked. 
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During Project Zipper, two of the brands used EPC Order Reconciliation, while the 

remaining six brands used the EPC Order Monitoring method. 

 

6.1 Failure Analysis 

 

Ideally when an order is prepared, the picklist matches the legacy barcode pick scans, 

which should also match the EPC scan, and this congruent information is populated onto 

the ASN.  In practice, all of these data fields do not necessarily align. Several sources of 

failure are listed below, and they are treated in-depth in the Appendix.: 

1. Item Not Picked ï Case Short 

2. Item Over-picked ï Case Long 

3. Item Mis-picked ï Case short on 1 SKU (stock keeping unit), and long on 1 

SKU  

4. No EPC Tag 

5. Multiple EPC Tags - Double or more EPC tags on same item 

6. Incorrect EPC Tag ï EPC tag data doesnôt match legacy barcode information 

7. Incorrect EPC Encoding or Serialization 

8. EPC RFID Non-performing ï EPC tag is present but was not captured on RF 

scan 

 

7 Data Reconciliation 

 

Following is a sample of an order including comparison and analysis of brand barcode 

scans, brand EPC scans, ASN, retailer barcode scans, and retailer EPC scans.  A sample 

order is included to understand the different types of issues encountered. The table below 

illustrates the designation of these data streams to their appropriate owners, as well as 

the ASN information that is shared between the brand and the retailer. 
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A common goal for both brands and retailers is to accurately send and receive the same 

number of cases, SKUs, and items per shipment. In order to measure the effectiveness 

of this goal, each of the five data streams were monitored independently (brand EPC, 

brand barcode, ASN, retailer EPC, and retailer barcode) and compared by case, SKU, 

and item.  

 

7.1 Example: Order 417582 

 
Order 417582 is an example of an ideal order for a brand and retailer. First comparison 

is the outbound shipment accuracy from the brand.  

 
Brand Shipping Accuracy 

According to the brand barcode data for this order, there were 72 Cases, and included in 

these Cases were 197 SKUs with 751 items. This data was confirmed by both the ASN 

and brand EPC data in Figure 4. Generally, in most of the orders that were processed in 

the project, the brand barcode data matched the ASN, as was also true for this example. 
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Figure 4 

Overall, these visualized data sets communicate that the brand confirms that all ASN, 

RFID, and barcode counts at the case, SKU, and item levels match up perfectly before 

they are shipped. Figure 5 shows that on the brandôs side, the number of SKUs expected 

in the ASN and the number of SKUs confirmed by RFID were the same. Order accuracy 

is often measured by how many SKUs are inaccurate, and to what degree, however that 

was not an issue in this instance.  

 

Figure 5 

 

        Brand ASN Data           Brand RFID Data 
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All SKUs, or unique U.P.C.s, are accounted for and confirmed by RFID and ASN data. 

 

Retailer Receiving Accuracy 

Introducing the retailer barcode data and the retailer EPC data allows us to compare the 

reconciled brand shipment for retailer accuracy. The data below in Figure 6 compares the 

brandôs EPC item count to the retailerôs EPC item count. The brand counted 751 total 

items for this order. Since order quantities can be extremely large, a common industry 

practice is for the retailer to audit around 5% of the total inbound shipments that they 

receive. For this order, the retailerôs EPC data recorded 35 items, which correlates to the 

5% order auditing process. 

 

Figure 6 

 

The 35 matching RFID items between the brand and the retailer in this order correlates 

with the retailer audit explanation above, indicating that this order was accurately 

received. 

 

This data strongly suggests that all cases and SKUs are accurately accounted for 

between the brand and the retailer. 

 

Pulling It All Together 
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Out of the total amount shipped from the brand to the retailer, the data below shows that 

the 5% audit from the retailer consisted of 3 cases, 12 SKUs, and 35 items. This subset 

of the brandôs RFID data is included in Figure 7 for a relative comparison to the retailerôs 

RFID data. 

 

 

Figure 7 

 

For the retailerôs U.P.C. data in Figure 8, their barcode scanner only reads the case IDôs, 

so the expected item count was provided by the retailer. Once more, the brandôs matching 

ASN data was extracted for comparison purposes to reflect the retailerôs 5% order audit 

process. 

 

*5% subset of Total Brand RFID Data 
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Figure 8 

Because of the implementation of RFID, everything that was supposed to be shipped from 

the brand made it successfully to the retailer, and corresponding item-level data was 

available to support this claim. Overall, RFID technology was essential in precisely 

tracking all cases, SKUs, and items during transportation from the brand to the retailer, 

and this orderôs success reflects that. 

 

7.2 Example: Order 006251413 

 
Order 006251413 is an example of a more complicated order with mismatched data.  

 

Brand Shipping Accuracy 

Figure 9 shows the brand RFID data and the ASN data that matched outbound from the 

brand DC. There were 42 Cases, and included in these Cases were 168 U.P.C.s with 

1170 items. 
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Figure 9 

 

Basically, this data displays the brandôs ASN case count, SKU count, and item count  

before the order was shipped.

Figure 10 shows that 168 SKUs matched between the ASN and brand RFID data, and 

157 of these SKUs were an exact quantity match. However, for this particular order, some 

SKUs were overstated (ASN count of items in the SKU was greater than RFID), and some 

were understated (ASN count of items in the SKU was less than RFID). Five SKUs were 

overstated by one item, three SKUs were overstated by two items, and two SKUs were 

overstated by three items. Finally, only one SKU was understated by one item.  
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Figure 10 

 

The majority of these SKUs (157) were an exact item quantity match, meaning the brandôs 

expected ASN SKU counts and RFID SKU counts were correctly accounted for. Some of 

the SKU counts were overstated, simply meaning that when the expected SKU counts 

between the Brandôs ASN and RFID data were compared, the ASN item count was higher 

than the RFID item count. There are several possible causes for this, which are discussed 

in depth in the Appendix under Failure Analysis. Similarly, one SKU was understated, 

which means that for some reason the scanner read more RFID tags than items listed on 

the ASN. Reasons for understated SKUs are discussed in the Appendix as well, but it is 

important to note that overstated and understated SKUs often come in pairs. If an item is 

mis-picked, for example a medium shirt is accidentally picked instead of a large, that 

creates two errors. The first error is that the large is now overstated because the case 

has one fewer large than expected, and the second error is that the medium item is now 

understated because there are too many of that SKU in the case. In this example, due to 

the fact that this order was captured early in the deployment of RFID in the DC, it is likely 

that there may have been some untagged inventory.  In early deployments, it is not 
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unusual to find 1-2% of the inventory untagged until all of the untagged inventory is 

flushed out of the supply chain in the steady state of long term RFID tagging. 

 

Retailer Receiving Accuracy 

Figure 11 compares the RFID item counts between the brand and retailer, and shows 

that the brandôs item match from the RFID data was 1156 items. 

 

Figure 11 

Figure 11 also shows that the inbound RFID readers at this retailerôs distribution center 

only recorded around 36% of the total inbound shipment, which was 419 items. As with 

the previous order, this is most likely due to the retailerôs receiving lanes not being fully 

RFID deployed, so some cases on inbound did not pass by RFID scanners. We were able 

to identify that the 419 items matched from the retailerôs RFID data were distributed 

among 17 unique cases.  We focused the brand to retailer comparison on these 17 cases, 

as we can confirm that they passed through RFID enabled outbound tunnels from the 

brand, as well as RFID enabled inbound tunnels from the retailer. A second potential 

cause of the lower RFID matches by the retailer is that the retailerôs RFID scan portals 

were not yet fully performance optimized.  

 

Pulling It All Together 
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The data in Figure 12 confirmed that 17 Case IDs were accounted for by both the brand 

and the retailer. Figure 12 shows that the Brandôs ASN data recorded 72 U.P.C.s and the 

Retailerôs U.P.C. data recorded 69 U.P.C.s. 

 

Figure 12 

It also shows that the brand U.P.C. count was 72, while the retailerôs U.P.C. count was 

69.  It is important to note that this comparison does not yet include RFID data. In this 

order, using legacy shipping and receiving processes, the retailer counted three fewer 

SKUs and 56 fewer items than the brand confirms they shipped. This means that the 

order is mis-matched. This type of mis-match is the current industry basis for generating 

a claim or chargeback. 

 

Figure 13 shows the RFID data streams from the brand and the retailer for these same 

17 cases.  The brand RFID item count is slightly smaller than the ASN count, and the 

RFID item count on the retailer side is significantly smaller. This difference is due to the 

need for optimization of the retailerôs RFID tunnel.  
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Figure 13 

Figure 14 combines Figures 12 and 13 to allow for an easier comparison of the Quantity 

counts.  

 

 

Figure 14 

Several things are apparent from these discrepancies. First, because the ASN item count 

and the RFID item count doubly confirm the presence of 816 items, it is highly likely that 

all of these items were actually included in the shipment. Second, the retailerôs barcode 

receipt data is significantly lower than the brandôs ASN information as well as the brandôs 

RFID data, which strongly indicates that the retailer miscounted the item and SKU 

quantities on receipt with barcode receiving. Prior to RFID, this would have generated an 


























