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1 
Abstract 

The adoption of RFID in the UK retail sector has had a longer incubation period than expected by many, and hoped for by providers of RFID solutions. For a long time, the costs of implementation have restricted its applicability to a few major players and even there it has only been implemented on a small proportion of particularly high value and complex goods – the classic example being Marks & Spencer’s gentlemen’s suits. Recent successes and claims of RFID driving increased revenues at retail outlets in Germany and Italy are sparking new interest. Tagging costs have fallen considerably in the last few years, and business cases are suddenly starting to stack up. The balance is beginning to tip in favour of widespread RFID adoption – a number of trials are planned in fashion and luxury goods across the UK retail sector. 

This paper demonstrates that RFID will enable UK retailers to tackle two very important issues. First of these is the potential RFID gives retailers to move away, for the first time, from ‘good faith’ receipt of goods at warehouses and distribution centres. Because bar codes require line of sight scanning, it is not operationally viable for retailers to check that packages delivered to warehouses contain what suppliers say they contain. Currently retailers in all the sectors researched for this study – from fashion through luxury goods to high value electronics – rely on spot checking and sampling of deliveries. The more reliable the supplier, the less frequent the sampling. Accurate RFID reading of multiple tags on arrival at the warehouse could make sampling a thing of the past, and also radically transform the need for regular stock taking. 

But it may be in-store stock availability which finally drives UK retailers to adopt RFID in earnest. The growth of on-line retail, with its availability promise, has meant customers’ expectations about availability in-store have risen. Traditional retail channels need to respond to remain competitive. This means improved stock information, real time analysis of buying trends, and a new level of responsiveness in stock replacement. Plus retail managers want evidence that stock delivered to store is actually on the shop floor, not languishing in the stock room, creating a perception of non-availability to customers which is now unaffordable. 

These two issues outweigh all other advantages of RFID from a security or shrinkage perspective – most retailers already have systems in place to address these issues – and few have the appetite or the financial wherewithal to switch out existing security systems. Targeted RFID implementations at the point of delivery to the warehouse and at the stock room / store interface are likely to realise real returns in terms of accuracy and ability to satisfy customers and close those all important sales. 

Retailers with hands on experience of RFID implementations are aware that achieving the kind of accuracy which is associated with RFID is not necessary a given – particularly for complex goods (such as pots of paint, which may have both a high metal and high water content) in metal rich environments. Recent research by Arkiris, the innovation team at Exeter University, has shown that careful management of the environment around the RFID reader results in dramatic improvements in reading accuracy – and an ability to achieve the 100% stock accuracy all retailers dream of. 

2 Background

RFID tagging technology has been heralded as the technology to replace bar codes in the retail sector for ten years or more. The features of RFID tagging are well-understood: it can hold more information than a bar code; information can be added to the tag even after the tag is incorporated into labels or packaging; it can be read from a distance through packaging – whereas a bar code requires line of sight reading; and multiple tags can be read simultaneously. However, translating these features into financially viable benefits has proved more taxing than might have been imagined. 

Leaders in the RFID tagging of apparel, Marks & Spencer, began using tags in 2004. By mid 2010 it was using the technology on 18% of its general merchandise products. RFID has proven most useful in high-value departments, where there are complex sizing requirements, such as suits and tailoring, as it allows them to manage stock levels better and ensure they have the right product mix on display.” Its goal is 100% stock accuracy. 

The potential benefits to retailers of using RFID include: 

· improved stock accuracy & management information

· improved stock availability

· reduced shrinkage

· improved security. 

Achieving these benefits assumes accuracy of RFID readings – something which many retailers take for granted because their experience of working with RFID is not first hand. However, the highest reported read rates for RFID portals (where multiple RFID tags are read by readers as they pass through gates – imagine pallets passing through a  metal archway set up similar to one you might find at an airport) in established and successful systems are 95% to 98%. For complex goods, particularly those in a metal rich environment, read rates even with hand held readers may fall as low as 45%. 

Researchers in Exeter University’s innovation team, Arkiris, have found that controlling the RF environment in which RFID readers are located has a dramatic impact on the accuracy of readings. They have a number of patented surface technologies which create an optimal portal environment for RFID readers, without which RFID trials may be stumped at the first post. Not only do the surface technologies result in improved accuracy, they mean readers operate effectively at lower power consumption. Furthermore, disruption during installation of readers is minimised because the readers will be installed within a controlled environment. Local RF interference can cause dramatic changes in read accuracy if not managed, and result in multiple visits to site to get an installation working properly. Retailers in the UK largely run and manage their own IT systems for stock management and point of sale – and are likely to want a high degree of control over their RFID implementations also. The question for the Arkiris team is how best it can support the UK retail sector to make the implementation of RFID in UK retail run as smoothly as possible. 

In order to answer this question, it needed to understand how ready the UK retail sector is to adopt RFID, what is driving current levels of interest, and how aware retailers are of potential problems. Arkiris engaged BWCS to support its market engagement. BWCS conducted its research in the UK retail sector in the summer of 2011. This white paper provides an overview of the hypotheses we tested, and our high level findings. 

3 BWCS research programme

3.1 Project Hypothesis

Our research programme was designed to test the following hypotheses:

· RFID is in the early stages in the UK but is being actively adopted by retailers
· Retailers are deploying RFID to achieve improved turnover through: 

·    improved stock accuracy & management information

·    improved stock availability

·    reduced shrinkage

·    improved security

· Retailers are aware of potential problems with accuracy of RFID readings

·    accuracy of reading multiple tags (especially when presented in pallets)

·    accuracy of reading single tags (risk of false positives)  

· Retailers are keen to minimise power consumption as part of an environmental agenda 

· Retailers are keen to minimise disruption during installation of RFID readers. 

3.2 Target Sectors
Based on our existing knowledge of successful RFID deployments in the UK, Germany and Italy, we agreed that we should target selected sub-sectors of the UK retail market. Our target sectors were chosen on the basis that the items they sell are:

· high value

· very diverse in terms of size, colour, model

· some items are unique 

· stock control is consequently complex (sizes, models, individual titles).

The following sectors were considered the most promising: 

· Apparel, Footwear, Lingerie, Accessories (fashion, sports, luxury goods)

· Do-It-Yourself

· Electronic goods (mobile phones, digital electronics, games). 

3.3 Study Findings

Strategic objectives
In spite of current pressures on the UK retail sector, the retailers we spoke to were expansionist in their strategies. Cost control and attention to margins are constant themes in retail – so while the economic environment is harsh – initiatives to minimise cost are not new. For many, driving sales growth means increasing the number of company-owned stores, concessions and partnerships, and driving overseas expansion in the US, Europe and Asia. 

The green agenda is an issue, but seems to be receding in importance. Many retailers considered that much has already been done in terms of more efficient lighting, reducing delivery numbers, etc., and that the largest impact had already been achieved. 

A driving force for all retailers was the increasing importance of on-line retailing. Internet sales represented 9% of all retail sales in March 2011, and some sources claim as much as a 25% rise during the year. Those retailers without an online presence see it as an essential development to their business during the coming year – although Internet returns (averaging one in four items) make the processing of returns and the ‘reverse logistics chain’ an important activity. (Some retailers avoid this completely in their current operations – low value stock is sold off or sent to charity.) For all retailers, the perception is that traditional retail channels find it hard to compete with customers’ experience of availability through the Internet. Finding solutions which drive improved stock availability in-store is becoming paramount. This may be the factor which finally unlocks RFID for the UK. 

Knowledge and experience of RFID

The UK retailers we spoke to all had knowledge of RFID and were keen to learn more. A number were in the process of initiating trials. More than 50% of those interviewed indicated they would be interested in running a trial. Very few had experience of RFID. Of those that did, a number had experience in previous roles; only one of our respondents had experience of RFID in their current environment. Nonetheless, even those with least interest in implementing RFID in the immediate future themselves – whether because of overall management philosophy, imminent change in personnel, or because existing high security measures mean the benefits of RFID would take much longer to become pressing – still believed that RFID was the way forward, and that within five years it will become a dominant technology in the UK retail sector. 

Potential impact in warehouses and distribution centres

Most of our respondents (more than 85%) manage their own warehouse and distribution centre facilities, although a small number of fashion retailers outsource. In the DIY sector there are examples of vendor managed distribution.  

In all warehouses and distribution centres, “good faith” receiving from suppliers is the norm. None of the retailers we spoke to had any mechanism for counting in individual stock items. Stock sampling and spot checks are conducted. Different suppliers will be known for their individual reputations for reliability – and more or fewer spot checks will be initiated accordingly. Bar coding of goods mean that stock sampling and spot checks have to be conducted manually, with boxes and pallets being unpacked in order to read bar codes and count items. This means that retailers have uncertainty about their stock levels right at the beginning of their sales process. Accuracy can be refined through rolling or annual spot checks at warehouse locations, but the need for these would be dramatically reduced should accuracy be addressed as stock arrives. Other aspects of stock management – shrinkage and picking accuracy, to take two examples – are largely under control and not a major issue. 

Distribution

Distribution is more commonly outsourced, largely to major national carriers such as TNT, FedEx, Ryder, DHL. Most retailers are delivering to their stores between two and three times per week – many deliver on a daily basis. There is the potential for the product to be lost between the warehouse and the stores. The measurement of this depends largely on the sophistication of the stock handling systems in use. Goods are usually handled in ‘pods’, ‘bags’ or ‘totes’. Frequently these are bar-coded themselves, and sealed before departure. Handheld systems are commonly used to measure whether or not the correct number and identity of pods has arrived at the appropriate store. Not all systems can tell whether or not the pod content is correct. Improving distribution management is a lower priority than stock management at the warehouse from an RFID perspective. 
Store stock and stock availability

There is significant potential to increase revenue for retailers from the management of store stock and its availability in store. In all cases, there is very little central control of where the stock is held once it arrives at the store. Retail staff turnover is high. There is a concern that stock is being held in the stock room, or out of reach (common in DIY outlets), and is therefore perceived as ‘unavailable’ by the customer, although it might be available from the retailer’s perspective. Stock counting is generally only done annually because of the need to close the store and the impact on sales. RFID could be used in store to assist management in understanding where stock is located in-store and ensure that items in high demand are always available. This is a major consideration. It would also enable stock checking in store to be conducted on a more regular basis. There are strong drivers for the use of RFID particularly between the stock room and the sales floor. 

In store security

Most retailers report in-store shrinkage of 1% – this figures seems to be an industry-accepted norm. The highest reported by any of our respondents was 3% (fashion), the lowest were 0.2% (footwear) and 0.02% (electronics) – resulting from the way in which stock is held in store, and fantastically stringent security measures for high value electronic items. Most retailers did not believe that RFID would have a great impact on in-store security because overt security measures are generally most effective, and the changing of all the EAS security gates in store would be prohibitively expensive. 

4 Conclusions

Retailers are most concerned about the lack of ‘live’ stock information – what’s on the shop floor, what’s in the stock room, whether a product is really ‘Out of Stock’ or not, coupled with what was received at the warehouse in the first instance. This lack of management information makes it hard to provide detailed analyses of buying patterns and impedes retailers’ ability to react rapidly to trends. The operational costs of manual inputting of data are considerable – and in many cases prohibit improvement in stock management practices because there are no alternatives. Bar code tags also have a tendency to become disconnected from the item they are labelling. 

Our findings have led us to conclude there are two main hotspots for early introduction of RFID in the UK retail stock management chain – at the point at which goods are received in the warehouse, and at the point at which goods transfer from the stock room to the shop floor in-store – as summarised in the following diagram. 
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Potential blockers to the introduction of RFID centre around the business case. Most retail organisations are looking for a relatively rapid ROI from any investment. Tag costs have fallen dramatically in recent years. The cost of readers is a consideration, but we believe early implementation in the RFID ‘hot spots’ we have identified will have a positive impact. Implementation is potentially a more costly exercise for those retailers with a large number of third party manufacturing partners. Retailers in the UK are still unwilling to be ‘first to market’ with RFID solutions (in spite of the longevity of the M&S experience) and are keen to see working proof of concepts (technology and business case) outside the early adopters and within their community of interest. 

Reviewing our hypothesis, our conclusions are as follows: 

· RFID is in the early stages in the UK but is being actively adopted by retailers
RFID is at an earlier stage of adoption than originally believed – we are now researching additional case studies of successful RFID adoption.
· Retailers are deploying RFID to achieve improved turnover through: 

·    improved stock accuracy & management information

·    improved stock availability

·    reduced shrinkage

·    improved security

Improved stock availability is the most important issue, and this can be achieved through improved stock accuracy and management information. Reducing shrinkage and other general security aspects are less of a concern. 

· Retailers are aware of potential problems with accuracy of RFID readings

·    accuracy of reading multiple tags (especially when presented in pallets)

·    accuracy of reading single tags (risk of false positives)  

Lack of hands on experience means that most UK retailers are not necessarily aware of the potential accuracy problems with RFID solutions installed without due attention to the RF environment. 
· Retailers are keen to minimise power consumption as part of an environmental agenda 

This is of low level to concern to retailers – installing readers where there are currently none will result in increased power consumption anyway. 
· Retailers are keen to minimise disruption during installation of RFID readers. 

This is essential for retailers – almost a given. 
Our overall conclusions are supported by the following data. Respondents scored the benefits of an RFID system on a scale of 1-5 where 5 was considered to be of high importance. 
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Overwhelmingly, respondents believe that RFID could help their business with stock management. 

The slim majority of respondents believed that the introduction of RFID would be at the warehouse first in their organisation – to address the ‘good faith’ receipt of stock.

In-store availability of stock would increase sales and help retail outlets compete with on-line retailing – with overall stock counting both in the warehouse and in the stock room improved and huge benefits at annual stock take. Improved management information would mean fewer instances of ‘Out of Stock’ in stores, better supplier management of deliveries and quality control and an improved ability to provide the right stock to the store at the right time. 

Accuracy is the primary goal of all of these endeavours. Achieving the required level of accuracy with RFID readings is a pre-requisite for their success. As they look towards RFID implementation over the coming few years, retailers would be well advised to take into account the environment in which their tags are being read, and ensure their system is optimised accordingly. The use of surface technologies to manage and optimise the environment around RFID readers will impact the success of RFID implementations in UK retail. 
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