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Executive summary 

1.1 Background 
WRAP (the Waste & Resources Action Programme) match funded a consortium comprising Asda (retailer), Robert 

McBride (private label manufacturer), Eziserv (ISDS technology provider), Oakdene Hollins (specialist consultants) 

and Unilever (main brand producers) to undertake this In-store Dispensing System (ISDS) trial in January 2009. 

The aims of the trial were to: 

 raise awareness and acceptance of in-store self-dispensing systems and reusable packaging in supermarkets; 

 establish practical data on the feasibility of modifying the supply chain to service this format; 

 evaluate the economic and environmental effect of changes to the supply chain and packaging usage; 

 facilitate the ability of supermarket customers to make an environmentally positive statement when 

purchasing basic household products; 

 demonstrate the commercial acceptance of the strategy as both an environmentally beneficial and an 

economically desirable route forward in similar businesses; and 

 encourage other retailers and suppliers to follow the same strategy across other product categories. 

The project builds on earlier research undertaken by Eziserv, including the Asda Logic trial in 2001 that identified 

the opportunity for consumers to fill and then refill a convenient and functional pack in a supermarket aisle using 

a self-service dispensing machine. The major benefits of the system, to be evaluated within this trial, were: 

 reduced primary and secondary packaging; 

 reduced transport distances; 

 reduced material handling; 

 increased brand loyalty; and 

 increased customer loyalty. 

 

ISDS can be regarded as a „disruptive technology‟, where well established products or delivery supply chains 

(processes) are changed significantly; the introduction of the digital camera being a case in point. In such 

systems, initial investment in both time and resources is required for the technology to gain a foothold in the 

market before accelerating beyond the existing technologies in terms of sales or productivity, etc. This study 

represents a proof of concept to provide guidance to potential adopters of ISDS with respect to its merits and 

shortcomings and the critical success factors associated with setting up a system. 

1.1.1 Project objectives 
The primary objectives of the trial were to: 

 develop the concept to a commercially relevant format that utilises: 

 bulk delivery to the store‟s warehouse; and 

 overhead supply to a compact dispense machine in the detergent aisle. 

 deliver a multiple store trial, spread widely to test supply and support systems; and 

 confirm consumers will engage with in-store refilling. 

1.2 Trial methodology and approach 
1.2.1 The trial 
The trial involved the development of an on-shelf automated self-dispensing machine that could be located in the 

retail aisle in supermarkets. Five machines were required to enable the trial to be undertaken in the Asda stores 

at Barnsley, Carlisle, Govan, Hartlepool and Swansea. Asda selected its own-label fabric conditioner as the 

product, and the machine was developed to enable the two best selling of the six1 fragrance variants of this 

product (namely sensitive baby soft „White‟ and soft linen „Blue‟) to be dispensed into 1.5 litre refillable pouches. 

As an economic incentive to use the pouch, the price of the first fill was set at £1.80, representing a 10p saving 

to the consumer on the equivalent bottle price (RRP), and refilling the pouch was priced at £1.50 per fill. The 

pouch could be used a total of 10 times representing a £3.70 saving on the equivalent bottle purchases. The 

                                                      
1 The remaining four variants would be available in the existing packaging format, namely 0.75 litre single use bottles. 
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pouch was considered the most appropriate packaging format since stand-up pouches (SUPs) are lightweight, 

with the 1.5 litre refillable pouch, developed for the trial, having a packaging mass of just 35.2g compared to the 

equivalent single trip packaging at a mass of 98g. In addition, this format is growing in popularity and witnessed 

the highest growth rate amongst retail packaging formats between 2003 and 2008, at 10% to 15% annually2. 

 

The fabric conditioner was supplied to each store in 1,000 litre Intermediate Bulk Containers (IBCs) with 1,000 

litres being considered the optimum size. When taking the sales volumes in each store into consideration this 

indicated a stock rotation interval of 2 - 4 weeks. The IBCs were located at the back of each store with the 

conditioner being fed to the self-dispensing machines via overhead pipes. When empty, the dedicated IBCs would 

be returned to the product suppliers for refilling. The IBCs were developed as a sealed system to avoid the need 

for cleaning between refills. This feature consolidates the environmental benefit of this system. 

 

The target duration of the in-store trial was a minimum of five months in each of the stores. This was considered 

the minimum time required to determine whether consumers would: 

 make the move away from the conventional one trip / single use bottle system to the self-dispensing pouch 

system; 

 return the pouch for refilling; and 

 test the supply chain to deliver and recover the IBCs and retail pouches. 

The in-store trials began in the Barnsley store in January 2010 and were rolled out to the other four stores in 

February 2010. 

 

The trial was promoted to shoppers via in-store demonstrators during the first two weeks of the trial, at Point of 

Sale (POS) through header board, tear-off Barkers and on-screen promotional messaging, and a two week six-

sheet campaign at the store entrance. A two week 48-sheet campaign was run to attract existing Asda customers 

en route to the store as well as new customers. 

 

1.2.2 Management of change 
ISDS is an example of „distributed manufacture‟, a concept very different from that of the conventional retail 

„make it – move it – sell it‟ approach. When combined with the use of refillable primary packaging the ISDS 

represents both a process and product innovation, which consequently requires significant change to be made by 

all stakeholders within the supply chain from the liquid and packaging producers to the consumers. As a 

consequence significant time was spent during the trial on the management of change. 

 

1.3 Project outcomes 
ISDS sales were lower than the projected bottle sales, but this was expected since it is a „disruptive technology‟ 

requiring a significant behavioural change for consumers and hence confidence in the new system needed to be 

developed. Figure 1 shows the aggregated ISDS sales from the five stores during the first 29 weeks of the trial. 

Encouragingly, the analysis shows that in the first two weeks of the trial, when in-store demonstrators were 

deployed, ISDS sales were over twice that of the projected bottle sales3. However, after two weeks sales dropped 

off significantly and, after week 10, consistently fell between 30% and 50% of projected bottle sales. 

 

Observations regarding the ISDS concept include: 

 customers enthusiastically engaged with the dispenser and new packaging and overcame initial wariness of 

this new format; 

 refill rates and sales can be influenced using improved messaging and price incentives. Unfortunately, 

throughout the trial promotional activity was high on branded and own-label bottled fabric conditioner. The 

high level of competition from reduced price alternative products prevented the intended price incentives from 

being effective and a high level of sales cannibalisation took place; 

 the challenge of extreme weather causing the dispensed product to shear thicken was mitigated and 

overcome; 

                                                      
2 Foodproductiondaily.com. Soaring growth forecast for European stand-up pouch sector.  25th June 2010.   

3 The average weekly bottle sales for the two variants from the two weeks immediately preceding the trial in each of the five 
stores were used as a base line from which to measure the weekly sales performance of the ISDS.   
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 stress testing of the supply chain and associated logistic management has provided information on routes for 

more efficient supply; 

 it was established that the support of ISDS in stores by store staff and maintenance personnel is easily 

achievable; 

 customers will bring packaging back to store for refills, but frequency of purchase is a key factor with 

consumers more likely to remember high-frequency purchases; 

 the 1.5 litre pouch selected by ASDA has a frequency of purchase that is half that of the 0.75 litre bottled 

product it replaces  

 the developed pouch and cap was robust; 

 it was demonstrated that overhead piping is secure. This was a key pre-trial concern for the retailers; 

 reliability - the ISDS machine, even in a prototype form, is robust; 

 the general proof of concept was established with a major retailer; and 

 interest was generated with UK and overseas manufacturers and retailers. 

Figure 1 ISDS sales in the first 29 weeks of the trial 

 

 

1.3.1 Environmental impact assessment 
The two main areas where the environmental impacts of the conventional one trip rigid bottle and the ISDS differ 

are: 

 primary and secondary packaging; and 

 transport distances. 

Table 1 shows the summary of the carbon impacts associated with the packaging of the conventional single trip 

bottle. This shows that an estimated 0.248 kgCO2e is generated per one litre of product, with primary packaging 

being the key contributor, accounting for 0.217 kgCO2e or 87% of the total impact from packaging. 

 

Table 1 The estimated CO2e impact of the packaging in the single trip „traditional‟ system 

Packaging type 
Environmental impact kgCO2e/litre of 

product 

Primary 0.217 

Secondary 0.030 

Tertiary 0.001 

Total 0.248 

 

Table 2 shows the summary of the carbon impacts associated with the packaging of the ISDS. This shows that an 

estimated 0.072 kgCO2e is generated per 1 litre of product on first fill, dropping to 0.011 kgCO2e if used 10 times. 

This represents 29% of the packaging impact of the conventional packaging on first fill and 4% if used 10 times. 

Putting this into context, every 1,000 pouches used on average 5 times saves 10,000 bottles or 1.8 tonnes of CO2 
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equivalent emissions. One tonne of CO2 equivalent represents the emissions from driving a small petrol car 3,400 

miles4. 

 

Table 2 A summary of the environmental impacts from ISDS packaging for 1 to 10 pouch uses 

Packaging 

type 
Environmental impact kgCO2e/litre 

Mean No of 

pouch fills 
1 2 3 4 5 6 7 8 9 10 

Primary 0.063 0.032 0.021 0.016 0.013 0.011 0.009 0.008 0.007 0.006 

Secondary 0.004 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000 

Tertiary 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Total 0.072 0.039 0.027 0.022 0.019 0.017 0.015 0.014 0.013 0.011 

 

Unfortunately, the distribution network used within the trial cannot be regarded as representative of the system 

that would be adopted if the ISDS reached commercial roll-out, and hence any environmental analysis of the 

ISDS based on the trial data would represent a gross overestimate of the environmental impact associated with 

transport. However, Sequoia5 calculated the impact of transporting Comfort fabric conditioner from raw material 

supplier through manufacture and retailer networks to the store, with an estimated CO2 impact of 73g per 

0.75 litre pack. This suggests that the environmental savings opportunity from reduced transport distances is 

likely to be much less than the savings opportunities associated with the packaging reductions discussed above. 

For example, an aspirational target of a 50% reduction in transport impacts will result in an estimated saving of 

0.048 kgCO2e per one litre of product, which is significantly lower than the 0.176 kgCO2e savings in packaging 

emissions on using the pouch just once. 

 

1.4 Trial conclusions and discussions 
This trial can be regarded as a proof of concept since it was tested within a commercial environment and no 

insurmountable barriers were identified, and hence ISDS can be considered a viable option within UK 

supermarkets. Careful consideration needs to be given to: 

 the selection of the product in terms of the savings opportunity from both an environmental and economic 

perspective: sales volumes, existing packaging format, purchase frequency, environmental awareness of the 

consumer, fitness for purpose of the product (e.g. is it prone to shear thickening?) innovation and price 

promotion activity within the category; 

 the proposed service offering; 

 the receptiveness of the consumer and supply chain stakeholders to change; 

 the development of a communication, promotion and implementation plan; 

 the development of a commercial roll-out plan. 

The environmental analysis undertaken within this study, focused on packaging, demonstrates the potential 

savings in environmental emissions ISDS can achieve when compared against a conventional „make-move-sell‟ 

product format. The replacement of the rigid bottle with the flexible pouch generates a CO2e saving of 71% when 

the pouch is used once, or 95% when the pouch is used ten times. 

 

Realising these savings provides a major challenge since it necessitates a behavioural change for all stakeholders 

and not just the consumers. Contrary to common belief retailers are receptive to process innovation, but 

unfortunately they can be constrained by existing working practices and organisational structures. Examples 

where existing systems conflicted with the trial included centralised pricing, both from the perspective of the price 

message promoting ISDS and in terms of human resources being available to check the machine and pouch 

stocks each morning. In addition, the stock replenishment systems that operate across the retailer‟s estate could 

not be readily adapted to accommodate just the 5 trial stores. 

 

This study has shown that ISDS could be successfully implemented in the UK with careful consideration of the 

critical success factors, discussed in the conclusions section of this report. 

 

                                                      
4 www.defra.gov.uk/environment/business/envrp/pdf/ghg-cf-guidelines-annexes2008.pdf  

5 Sequoia Spotlight – Issue 2 

http://www.defra.gov.uk/environment/business/envrp/pdf/ghg-cf-guidelines-annexes2008.pdf
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2.0 Introduction 
 

2.1 Background to self-dispensing systems 
Self-dispensing systems are commonplace in the UK, from manual systems such as Pick „n‟ Mix for confectionery 

products to automated self-service systems such as coffee vending machines, petrol filling stations and ATMs. 

The main drivers behind many of the existing systems include convenience for the consumer and cost savings for 

the service provider. Self-dispensing systems are not currently used within the major supermarket stores in the 

UK since they have been assumed to be an inconvenience to the consumer, who prefers pre-packed off-the-shelf 

products, with no or minimal cost benefit to the retailer. 

 

Studies of self-dispensing systems have highlighted the products consumers feel most comfortable buying from 

such a system. The WRAP Commercial Feasibility Study (2007) highlighted five key categories: 

 DIY and gardening products (e.g. grass seeds, screws and nails); 

 dry non-food grocery products (e.g. washing powder); 

 dry food (e.g. cereals, coffee granules, nuts); 

 non-food grocery liquids (e.g. fabric softener); and 

 liquid health and beauty products (e.g. shampoo). 

Previous trials of ISDSs in the non-food grocery liquids category have shown encouraging results, most 

noteworthy being a 12-week trial on Logic washing detergent, undertaken in Asda‟s High Wycombe store in 2001. 

During the trial the ISDS generated a 3 to 3.5-fold sales uplift, and 75% of sales at the end of the trial were 

refills. 

 

UK retailers and brand owners have been cautious in committing to ISDS since it represents a significant shift 

from the „make-move-sell‟ concept that has proved to be so successful and on which organisation and supply 

chain structures, roles and responsibilities have been developed. The shifting of the filling function (primary 

packaging) to the point of retail represents a significant challenge since it requires a radical change to existing 

supply chains and the function performed at each stage in the supply chain. For example, retailers need to 

change embedded practices for stock management, re-ordering and in-store promotions. 

 

In addition, unlike environmental interventions such as packaging lightweighting or changing products to a 

concentrated format that can be regarded as „passive interventions‟ from a consumer perspective, refill systems 

such as this require a considerable change in consumer behaviour. Consumers must interact with the dispensing 

machine in order to acquire the product, require a level of organisation to co-ordinate the emptying of the pouch 

with the trip to the supermarket and they must remember to return the empty pouch for refilling. 

 

ISDS fits into the challenge laid down by Defra in the 2009 Packaging Strategy6, namely: 

 

“Building on the packaging sectors‟ record of innovation, the public expects to see the challenges of resource 

efficiency and low-carbon living addressed in the design of all packaging.” 

 

2.2 Packaging waste 
Packaging performs a vital function in consolidating, protecting and preserving products.  However, from a 

material resource efficiency perspective there is a need to ensure that packaging is optimised in terms of fitness 

for purpose and that the volume of waste packaging generated is minimised.  Figure 2 shows that between 2000 

and 2008 there was a year-on-year increase in the tonnage of packaging placed on the UK market; 

encouragingly, 2008 showed a slowing of the upward trend. 

 
  

                                                      
6 Defra.  Making the most of packaging.  A strategy for a low carbon economy.  June 2009. 
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Figure 2 Packaging placed on the UK market, 2000 to 2008 

 
Source: Europen (www.europen.be/index) and Defra 

 

Defra estimates that packaging had a climate change impact of circa 18.6 MtCO2e in 2008, with paper (46%) and 

plastic (34%) being the main contributors, together accounting for 80% of total packaging impacts (Figure 3). In 

addition, at a Mixed Plastic Conference7 in 2007 Asda stated that: 

 

“plastic is the fastest growing packaging material we (Asda) use at 6% year on year growth, Asda now uses more 

plastic than glass” 

 

This suggests that the significance of plastic packaging will increase as its popularity grows. 

 

Figure 3 Estimated packaging climate change impact in 2008, in tonnes of CO2 equivalent 

 
Source: Defra: making the most of packaging.  A strategy for a low carbon economy, 2009 

 

2.2.1 Household plastic bottle recycling 
The recycling of plastic bottles from households increased considerably from 2005, when the recovery rate was 

just 13%, to 2009 when a recovery rate of 45% was achieved8. The Recoup study shows three key areas of 

opportunity to further increase collection rates: 

 Service provision. Only 271 of the 475 local authorities in the UK operated bring schemes and 321 of the 475 

operated kerbside schemes for the collection of plastic bottles in 2008. 

                                                      
7 Shane Monkman, Asda, A retailer's perspective. Mixed Plastic Conference, 30th October 2007. 

8 Recoup. UK household plastics packaging collection survey. Sept 2009 and 2010. 
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 Participation rates. Vary from 61% for disposable bag schemes to 84% for wheelie bin systems. 

 Recovery rates. Although the study does not quantify the total plastic bottle waste generated per household it 

does report that the collection rate increased to 10.5kg per household in 2008 from 9.3kg in 2007. It is 

assumed that this can be increased further. For example, anecdotal evidence suggests that very few collection 

schemes recover fabric conditioner bottles since the residual liquid is considered a contaminant. 

Although this analysis shows the significant progress made in the diversion of waste plastic bottles from landfill it 

also stresses that much more is still needed. To date recycling has been the main focus but the introduction of 

reusable packaging to replace the traditional rigid bottle for fabric conditioner represents an alternative approach 

to addressing what can be regarded as a difficult waste to divert from landfill. 

 

2.2.2 Reusable packaging 
Reusable or multi-trip packaging is one approach to reducing packaging waste: it is common for tertiary and 

transit packaging. For example: 

 supermarkets have replaced cardboard boxes with plastic Returnable Transit Packaging (RTP). Sainsbury‟s 

report that using one returnable transit crate saves around 21 cardboard boxes and Tesco report that their 

returnable „green trays‟ saved 132,000 tonnes of cardboard packaging in 2007/08; 

 the Timber Packaging and Pallet Confederation reports that timber pallets are typically used over 20 times9; 

and 

 Business Link reports that over 60% (by weight) of steel drums are reconditioned for reuse in the UK, while 

over 15% of plastic drums are reused10. 

Conversely, the UK has seen a significant reduction in the number of traditional refillable primary packaging 

systems, i.e. where - after use - the empty primary packaging is returned to the manufacturer for cleaning and 

reuse. Key factors include11: 

 changes in consumer purchasing behaviour; 

 increased supply chain complexity; and 

 innovation in single use packaging materials, production efficiencies and distribution systems. 

Defra reports12 that “if market trends remain as they are over the next decade, then revitalising re-use will 

require innovation and ingenuity”. Examples of such an approach include the refill system developed by Dairy 

Crest; the „Jugit‟ scheme involves milk being sold in single use pouches and decanted into a reusable jug by the 

consumer. Sainsbury‟s reports that13: 

 

“One in every 10, two-pint semi-skimmed units are bought in bags – some 120,000 a week – and more than 

4,000 RPC-manufactured Jugit containers are sold every week” 

 

This study investigates a refillable primary packaging system that embraces the need for innovation. In addition, 

it follows the trend within the retail supply chain for process related vertical integration, i.e. the retailers 

becoming more involved throughout the supply chain rather than focussed on just one stage. The University of 

Stirling reported for the DTI in 2003 report that14: 

 

“The traditional view of retailing has seen it as one function or activity within a distribution channel which links 

supply or production to demand or consumption. Tasks, activities and roles within this channel process were 

clearly delineated” 

                                                      
9 http://www.timcon.org/Publications/FactSheets/Download/Fact%20Sheet%20-%20Design.pdf 

10 http://www.businesslink.gov.uk/bdotg/action/detail?itemId=1083106507&type=RESOURCES 

11 WRAP.  Refillable glass beverage containers. Oakdene Hollins 2008. 

12 Defra. Making the most of packaging.  A strategy for a low carbon economy. 2009. 

13 Packagingnews.co.uk. Sainsbury‟s expands milk bag use after bumper sales.  11th August 2010. 

14 DTI January 2003. Competitive analysis of the retail sector in the UK. University of Stirling. 
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The Competition Commission report in 2008 states that15: 

 

“Tesco believed that technical standards and supply chain engineering were vitally important to ensure that its 

suppliers delivered quality at low cost. To the extent that innovation in the supply chain process improves 

efficiency and strips out costs, this allows it to lower prices for the benefit of customers and drive volume for the 

benefit of itself and suppliers.” 

 

Conversely, the NESTA (Dec 2007) report on innovation in the UK Retail Sector16 reports the findings from the 

2005 Community Innovation Survey, stating that: 

 

“UK retailers report lower levels of innovation than all sectors in the UK as a whole: 40% of firms are „innovation 

active‟, compared with 57% in the economy as a whole. The sector scores below the average for every category 

of innovative activity but one; and is apparently significantly lower, for example, in terms of process innovation”  

 

2.3 Self-dispensing systems 
The aim of this project is to trial an automated in-store dispensing system (ISDS). ISDS, in the context of this 

trial, entails equipping supermarket stores with 1,000 litre bulk containers of product (fabric conditioner) that are 

held in the warehouse area and the product is piped to the aisle where a customer-operated dispensing machine 

fills a flexible pouch with the selected liquid. The pack is then added to the shopping trolley like any other 

product, and scanned at the checkout. The flexible pouch incorporates a moulded closure and spout that the 

dispense machine automatically opens, fills through and re-seals before leaving the machine. This enables the 

consumer to have a securely closed container that they can simply unscrew and use to measure and dispense 

from at home. The customer returns the empty pack to the store and refills it using the same machine. 

 

2.3.1 Previous trials  
The first trial of ISDS took place in 1999 at an ASDA supermarket in Watford. This test was to assess the 

willingness of customers to engage with a dispense machine, fill a standard blow-moulded bottle with just one 

liquid and then bring it back for a refill. The fabric conditioner liquid „Zest‟ was held inside the machine and the 

reservoir was topped up every other day or so. The uptake was considerable and sales and refills far exceeded 

the expectations of all concerned. The level of input required to replenish the machine was considerable and 

indicated that a different approach was required. The shipping and stocking of empty bottles proved to be an 

inefficient packaging system and also involved customers removing the cap to fill/refill and then recap. This was 

felt to be an area where spillages may be a risk. Figure 4 shows the machine in store. 

 

Figure 4 The ISDS machine used in the 1998/9 Asda trial at Watford 

 
 

                                                      
15 www.competition-commission.org.uk/rep_pub/reports/2008/538grocery.htm  

16 Oxford Said Business School. Innovation in the UK Retail Sector. Report for NESTA (December 2007). 

http://www.competition-commission.org.uk/rep_pub/reports/2008/538grocery.htm
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In 2001 a second trial was undertaken for 12-weeks by Eziserv at Asda‟s High Wycombe store using three 

variants of Asda own-label washing detergent (Logic) from one side and Zest fabric conditioner from the other. 

The aim of the trial was to determine the consumer acceptance of the ISDS concept. Figure 5 shows the machine 

used in the trial. The machine differed from that used in the previous trial as the bulk liquid is contained in four 

separate 110 litre drums held within the machine and these drums were changed over in response to accurate 

automatic logging of the volume dispensed that then signalled to the project team through SMS text messages 

that a change was required. Spare filled drums were held in the warehouse and these were separated from and 

coupled to the machine using specialist „dry break couplings‟. This machine also included cutting-edge software, 

communications and RFID technology. The trial also introduced a flexible customer pack that used a dry break 

connection to achieve a clean fill and disconnect with the machine. While this achieved excellent results over the 

12 weeks it was removed from the store at the end of the trial since it clearly highlighted: 

 the need to have a larger reservoir for each product; 

 a smaller footprint in the retail space; and 

 requirement for less effort to replenish. 

Figure 5 The ISDS machine used in the 2001 Asda trial at High Wycombe 

 

Prior to the trial, focus groups were set up to gauge shopper opinions in the area covered by the store and a 

series of promotional events were planned to encourage early recognition of the benefits of ISDS. These included 

a celebrity launch, four weeks of demonstrators, cross-promotions with other products, free T-shirts and very 

visible POS in the aisle and store entrance that drove considerable extra traffic through the aisle. This established 

a cohort of interested and committed users that were a mixture of private label champions and strongly brand-

conscious shoppers. 

 

This trial was very closely managed, customer behaviour was monitored and recorded by the use of RFID tags in 

each retail pack and consumer opinion was collected through a series of six-point video monitoring, aisle foot-fall 

logging and consumer interviews. Daily sales performance comparisons before, during, and after the test were 

collated with 20 other stores with similar demographics and trends. The consumer studies and sales data were 

collected and verified by RMS and Mind Share. 

 

The headline results from this test were: 

 a sales uplift of the products sold through the machine of 3.5x previous sales; 

 sales „cannibalisation‟ was principally from main brand formats and these shoppers were converted from keen 

brand champions many of whom even crossed format from traditional powders; 

 the most popular reason for brand switching was the improvement in packaging and reduction in the volume 

of waste they managed at home; 

 5,000 shoppers engaged with the machine over the 12 weeks; 

 the rate of refills steadily increased and in the final weeks 75% of all machine usage were refills; 

 some shoppers achieved 15 refills in 12 weeks; and 
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 the store received complaints when the machine was removed at the end of the trial period. 

A third trial was conducted with Carrefour in Shanghai to determine if emerging market consumers would also 

engage with this format. The results provided almost identical feedback to the UK tests. 

 

Given this success with customers, the project team refined the proposition at a conceptual level; however, the 

market conditions were heavily committed to the status quo of traditional supply chains and packaging. Continual 

increases in Landfill Tax and other environmental and economic drivers at every level of the supply chain have 

done much to generate a change of attitudes. Packaging waste reduction and avoidance is now an issue for the 

majority of producers, retailers and consumers. 

 

Although these trials show encouraging results, changing consumer behaviour represents a significant challenge. 

A study by Loughborough University17 in 2007 reported that in a survey of consumers 90% reported to have used 

self-dispensing systems for the purchase of food items but only 31% had bought non-food items in this way. In 

addition, the term „self-dispensing‟ was used in its broadest context and hence many of the systems used are 

manual systems such as loose dry food dispensed manually through hoppers / bins. Therefore, automated self-

dispensing, especially of non-food items, represents a very new concept for most consumers. 

 

2.4 Introducing new technology 
Numerous studies have been undertaken on the impacts of introducing new technologies. This section focuses on 

two: 

 the adoption curve – describing the five stages of technology adoption among consumers / users; and 

 disruptive technology – describing the impact on productivity or sales the introduction of a new technology 

can have. 

2.4.1 The adoption curve 
Figure 6 shows the technology adoption curve18. In particular it is important to acknowledge the „Innovators‟, 

who make up only about 2.5% of the total population. Innovators are eager to try new products. When they do 
find a new product they will typically be quite vocal about its benefits and act to influence „Early Adopters‟. From 
the perspective of the trial it is important to identify and engage the Innovators from the outset of the trial so 
they then adopt the role of demonstrators / advocates for those categories following on behind in the adoption of 
the new technology. 

Figure 6 The technology adoption curve  

 
 

                                                      
17 Lofthouse, V., Bhamra, T. and Trimingham, R. Department of Design and Technology, Loughborough University (2007). 
Refillable packaging systems: lessons for industry. Defra project WR0113. 

18 Bohlen, Joe M.; Beal, George M. (May 1957), "The Diffusion Process", Special Report No.18 (Agriculture Extension Service, 
Iowa State College) 1: 56–77. 
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2.4.2 Disruptive technology 
The term „disruptive technology‟ was coined to describe the impact new technologies can have on productivity 

within the business environment, for example, the introduction of the digital camera. Ed Mass reports that19: 

“New technologies will be disruptive when first introduced. This results from having to change patterns of 
behaviour and/or relationships with others. When disruption occurs, productivity often suffers at first, until such 
time as the new processes become as familiar as the old ones. At this point, hopefully, the goal has been 
achieved of reaching a higher level of productivity than the level at which it started before the introduction of the 
new technology.” 

 

Therefore, a common cycle that occurs with the introduction of new technologies includes: 

 disruption; 

 lower productivity; and, finally 

 a higher plateau of productivity than the starting point. 

Figure 7 shows the disruptive technology curve. In the context of this study, „Productivity‟ represents sales. In 

terms of the overall objective of the trial it is to move ISDS from the start point on the curve to the point of 

higher productivity gains, i.e. the breakeven point on the curve, since this is the point where the commercial 

benefits of ISDS can be demonstrated and hopefully commercial roll-out can occur, i.e. the industry-wide take up 

of ISDS. 

 

Figure 7 The disruptive technology curve 

 
Source: http://www.voip-telephone-system.com/Article_Technology_Disruptive_Empowering.php 

 

2.5 Aims and objectives 
2.5.1 Aims 

 To raise awareness and acceptance of in-store dispensing systems and reusable packaging in supermarkets. 

 To establish practical data on the feasibility of modifying the supply chain to service this format. 

 To evaluate the economic and environmental effect of changes to the supply chain and retail packaging 

usage. 

 To facilitate the ability of supermarket customers to make an environmentally positive statement when 

purchasing basic household products. 

 To demonstrate the commercial acceptance of the strategy as both an environmentally beneficial and an 

economically desirable route forward in similar businesses. 

                                                      
19 http://www.voip-telephone-system.com/Article_Technology_Disruptive_Empowering.php  

http://www.voip-telephone-system.com/Article_Technology_Disruptive_Empowering.php
http://www.voip-telephone-system.com/Article_Technology_Disruptive_Empowering.php
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 A successful trial of this self-dispense system has the potential to encourage other retailers and suppliers to 

follow the same strategy across other product categories. 

 To prepare consumers and retailers for proposed significant change that is on the horizon from distributed 

manufacture and consumer customisation opportunities. 

2.5.2 Objectives 

 To experiment under practical and commercial conditions with the remote storage, piped supply, and in-aisle 

dispense of liquid consumer products currently available in the market. 

 To install five systems to representative stores and monitor the levels of acceptance and performance. 

 To quantify the actual reductions in packaging volumes achieved through the adoption of a reusable / 

refillable packaging system 

 To identify categories and product groups that could be re-packaged to the proposed format. 

 To re-define the supply chain to the proposed format and identify the structural changes required to support 

the proposal. 

 To collect data on the actual costs and environmental benefits of packaging reuse through refilling. 

 To identify any further obstacles to implementing the strategy on a nationwide scale. 

 To demonstrate the commercial feasibility to other retail groups. 

2.5.3 Scope 
The primary focus of this project will be reducing post-consumer packaging waste by modifying: 

 supply chain logistics; 

 retail company perceptions; and 

 end user / consumer behaviour. 

2.6 Project partners 
2.6.1 Eziserv Limited 
Eziserv and its partners combine the marketing and technical expertise to develop and deliver solutions for in-

store dispensing of product into retail refillable packs selected and operated by customers from un-manned 

dispensing machines, including consultancy services such as concept development, new packaging development, 

system interface layout, machine development and construction, customisation of machine functionality and 

layout. 

 

Eziserv has provided the technical management of this project. 

 

2.6.2 Robert McBride Limited 
McBride is a private label formulator and packer of detergents, cleaning products and household consumer goods. 

 

McBride has operational centres throughout Europe servicing all major supermarket chains. The scope of 

influence covered by McBride is Tesco, Asda, Sainsbury and Morrison‟s in the UK and similar retailers in Europe. 

The current estimate is that McBride supplies 85% of the supermarket own-brand or „in-house label‟ products. 

 

From a sustainability perspective one of McBride‟s principles is: 

 

“Minimising the environmental impact of products in manufacture, use and disposal where such changes can be 

agreed with our customers” 

 

McBride both developed the delivery system and provided the fabric conditioner in bulk containers for this study. 

 

2.6.3 Asda (Walmart) 
Asda is the UK arm of Walmart, the world‟s largest retailer. 

 

Asda has stores in areas of the UK that demonstrate the majority of typical demographic and cultural nuances in 

the UK. Asda brings to the project expertise in marketing, retail, warehousing, countrywide supply logistics and 

distribution. 
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As part of Asda‟s sustainability policies Asda report that: 

 

“Over the past couple of years we have been working with our suppliers to reduce the amount of carbon emitted 

during the manufacture, growing and processing of our products.” 

 

The trials were undertaken in five Asda stores and Asda has been heavily involved in the supply chain logistics 

and packaging design. 

 

2.6.4 Oakdene Hollins Limited 
Oakdene Hollins is a research and consultancy company working with business in several focus sectors to support 

change toward more sustainable and less carbon-intensive products, processes, services and supply chains. 

 

Oakdene Hollins were the project managers for this project. 

 

2.6.5 Unilever  
Unilever is one of the two largest global manufacturers of household and personal care products.  Unilever is 

currently leading a project, which is part funded by the Technology Strategy Board, to discover what advantages 

can be gained through distributive manufacture, in-store dilution of specially formulated concentrates and 

refillable packaging for the retail sector. Unilever‟s objective is to reduce the carbon footprint of its business and 

of others in the sector, by developing and encouraging new production, distribution and packaging systems for 

high value brands and products. 

 

The Unilever Sustainable Living Plan includes a commitment to “Halve the waste associated with the disposal of 

its products by 2020”. 

 
Unilever have been advisors to this project.  
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3.0 ISDS development 
 

This section is split into four sub-sections, namely: 

 management of change; 

 value chain mapping; 

 the system; and 

 trial store locations. 

3.1 Management of change 
3.1.1 The producers 
As the current supplier of the bottled fabric conditioner, Robert McBride faced one of the biggest challenges 

during the development and delivery of the ISDS trial. McBride has invested heavily in bottling technology and 

hence ISDS could be perceived as a major threat to their existing working practices, market share and 

subsequent profit margins. During the initial stages of the trial, McBride had to work behind the scenes to 

develop a business model that would be satisfactory from their own commercial standpoint and would also be 

acceptable to the wider project team. At the WRAP Industry Panel meeting in February 2010 McBride stated: 

 

“The challenge faced by McBride was a completely new method of manufacture and delivery.” 

 

3.1.2 The retailers 
The NESTA (Dec 2007) report20 on innovation in the UK retail sector reports the findings from the 2005 

Community Innovation Survey, stating that: 

 

“UK retailers report lower levels of innovation than all sectors in the UK as a whole: 40% of firms are „innovation 

active‟, compared with 57% in the economy as a whole. The sector scores below the average for every category 

of innovative activity but one; and is apparently significantly lower, for example, in terms of process innovation.” 

 

Significant time was dedicated to gaining buy-in from the relevant Asda personnel, from purchasing, logistics, 

category management, store staff, etc. 

 

3.1.3 The consumer 
ISDS requires a major change in consumer behaviour, and the demonstrators deployed during the first two weeks 

of the trials in each store assisted consumers in this transition (much like the assistants at the self-scanning 

points used to encourage customers to try the new system). One of the key roles of the demonstrators was to 

explain the environmental merits of using this system, since the environmental awareness of the purchasers of 

this product is moderately low and it is difficult to influence consumer purchase behaviour without first impacting 

attitudes and values (only environmentally aware consumers will be receptive to the product offering of lower 

packaging waste and carbon impact). Marketing Green reports that21: 

 

“Corporate marketers tend to stay clear of awareness and educational communications, preferring to target 

consumers lower in the purchase funnel who are already predisposed to green messaging. The reason for this is 

self evident: when it comes to green, acquisition campaigns have higher and more immediate financial returns 

than awareness campaigns.” 

 

An additional challenge in terms of managing change is that consumers are somewhat unaccustomed to 

innovation within the own-label laundry category since innovation in this category has, in the past, been driven by 

the brand owners. For example, Mintel‟s 2009 Clothes Washing Products report states that, between January and 

September 2008, own-label products accounted for fewer than one in five new launches in the laundry products 

market. 

 

The laundry products market is reported to represent one of the most dynamic in terms of product innovation, 

and hence consumers are accustomed to seeing new products on the shelves and embracing change. INCPEN 

reports22: 

                                                      
20 Oxford Said Business School.  Innovation in the UK Retail Sector.  Report for NESTA (December 2007).   

21 Marketing Green.  Green Consumer Behaviour – Part 3.  Changing behaviour without changing attitudes.  March 2007. 

22 INCPEN.  Packaging reduction.  Doing more with less.   
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“One of the most dramatic developments in retailing in recent years has been the reduction in packaging size of 

detergents and fabric conditioners. New technological developments have allowed these products to be produced 

in a concentrated form. This results in less packaging per dose of product. It makes transport more efficient and 

means better use of storage space in warehouses, supermarkets and at home.” 

 

Additionally, not all consumers are willing to embrace the changes, and Packaging News reports that23: 

 

“despite its somewhat outmoded image, powder still exercises a cross demographic appeal not least to the more 

cost-conscious consumer” 

 

This analysis would tend to suggest that consumers of the own-label products are less receptive to change than 

those purchasing branded products.  In addition, brand loyalty is quite modest within the own-label category, and 

hence consumers will readily switch to either an alternative variant of the own-label product or to a branded 

product since this represents a much smaller change in behaviour than embracing the ISDS concept. Hence 

greater effort would be needed to get consumers engaged in the trial. 

 

3.2 Value chain mapping 
Value chain mapping was undertaken to identify the change in function and relationships of participants working 

within the supply chain.  The approach taken was to firstly review the conventional value chain associated with 

the supply of the one trip bottle and then to develop the value chain for the ISDS and to identify the potential 

constraints and opportunities. 

 
3.2.1 Conventional value chain 
Figure 8 shows the value chain associated with the supply of the single-trip bottles. This is regarded as a 

conventional system since it follows the „make-move-sell‟ approach, which is the successful model used in the 

retail supply chain. NB: the product offering reaches full value at the point of retail, hence the arrow from the 

consumer to the retailer. This is clearly different from the flow of material where the arrow would face the 

consumer. 

 

Figure 8 The conventional value chain  

 
Note: the transportation of products from Fowler Welch to the Asda stores is via Asda RDC‟s strategically 

positioned to maximise distribution efficiencies. 

 

3.2.2 ISDS value chain 
Figure 9 shows the value chain associated with the ISDS used within the trial. When compared against the 

conventional value chain (Figure 8) two additional processes have been included: 

 Three stages of pouch manufacture. The three stages in producing the primary packaging (the pouch) adds 

complexity to the map and, in full commercial roll-out, the tag, cap and pouch are likely to be produced by 

one supplier and hence the chain will be simplified significantly. 

                                                      
23 Packaging news.  A concentrated effort for change.  01 April 2010. 
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 Backhauling of the IBC. Although the backhauling of the IBC adds additional stages to the value chain, in 

practice this adds very little complexity since handling reusable packaging such as roll-cages and returnable 

transit packaging is a core competence of the Asda Service Centres. 

Figure 9 The ISDS value chain  

 
Note: the transportation of liquid and pouches from Fowler Welch to the Asda stores was via an Asda RDC. 

 

In addition, the move from the conventional system to the trial ISDS required a number of major role changes: 

 The producer. The role of the producer can be seen to change significantly with a reduction in the value chain 

tasks undertaken. This can clearly impact on revenue/sales turnover and can increase the threat from new 

market entrants, i.e. no longer are the economies of scale associated with large scale bottling plants with 

„sunk costs‟ a means of deterring would-be new market entrants. This situation is not new since vertical 

integration is commonplace within the retail sector. However, it is important for the producer to develop a 

robust business model and adapt to change. In addition, the producer can play a role in the filling operations 

undertaken at the retail stage, e.g. owning or servicing the machines. 

 Inventory management. The inventory management role takes on more co-ordination duties to ensure both 

liquid and pouches are available and the effective switch over of IBCs at stores, i.e. no stock-outs but also no 

prolonged periods where full IBCs are taking up valuable warehouse space. 

 The retailer. The core competency of the retailers is to sell products, and hence, the filling operation 

represents a new challenge unless serviced through a third party. The means of financing the machines is a 

key issue that has been considered and a number of practical options are available to reduce this barrier to 

change. 
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3.3 The system 
This section describes the main ISDS components, namely: 

 the pouch; 

 the machine; and 

 the Intermediate Bulk Container (IBC). 

3.3.1 The pouch 
Figure 10 shows the pouch developed for the trial. The stand-up pouch (SUP) format was selected, since it was 

considered by the project team to fit best the innovation focus of the project, and between 2002 and 2008 it was 

the fastest growing primary packaging format. Packaging News reports that24: 

 

“In recent years, attitudes towards the SUP have become much more positive as brand owners, retailers and 

consumers recognise the attractions of this format as a cost-effective, convenient and environmentally superior 

alternative to rigid packaging.” 

 

The report highlights one limitation of the SUP: 

 

“The SUP format is not without its drawbacks and much investment is required in the future in order to bring the 

entire process up to the higher packing line speeds of the more conventional rigid packaging formats.” 

  

By moving the SUP fill to the retail environment where the customer and machine perform the filling function it 

removes the constraint identified above.  This also greatly reduces the capital and processing costs associated 

with traditional packaging. 

 

Figure 10 An example of the pouch used in the ISDS trial 

 

 
 

The pouch was designed with the following specifications: 

 Strong lightweight construction. To convey a message of robustness to the consumer, minimise the risk of 

splitting but also reduce the overall packaging weight. 

 Multi-use. The use rate was set at 10 times, which was considered well within the reliability limits of the 

pouch. 

 Low volume when empty. To make it easy to ship large numbers in small volumes to reduce transport impacts 

when supplying stores, minimise shelf space requirements at the retailers and to assist consumers when 

returning the empty pouches for refilling. 

 Incorporating a: 

 dosing cap.  To enable consumers to measure out the required dose; 

                                                      
24 Packagingnews.co.uk. Pouches market slows after five years of growth.  24th June 2010 
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 peelable / „piggyback‟ barcodes. To enable a price differential to be applied to first and subsequent refills 

(Figure 11). This peelable barcode label scans at the till with the „first fill‟ price and the till operator is 

then automatically prompted, on the screen, to remove it from the pouch. Removing the peelable 

barcode reveals a second barcode for pricing of subsequent refills; 

Figure 11 The peelable „piggyback‟ barcode system 

 
 

 RFID tag25. Incorporated into the pouch for the trial to capture additional data on frequency of use and 

refill rates.  The tag also prompts the message on the ISDS machine screen and ensures that the correct 

pouch, in terms of variant, is placed under the correct filling head in the machine; and 

 Automated open, fill, close cap26 (Figure 12).To eliminate the need for consumers to remove the cap 

during the filling operation. This minimises the risk of spillage at the point of dispense since mess and 

product wastage through spillage have been cited as a significant barrier to retailer engagement in 

previous studies27. 

Figure 12: The cap designed to enable through-cap filling 

 
Please note: within the trial „packaging recyclability‟ was not considered a priority since the trial was more 

focused on „proof of concept‟. In commercial roll-out, recyclability would be a key consideration although such 

work would need to coordinate with the work being undertaken on collection and recovery. 

 

  

                                                      
25 NB: the high cost of RFID tags is likely to inhibit their use in a full roll-out [Not sure this is accurate as we would prefer to 
have RFID for a number of reasons particularly prevention of cross filling but we would use a lower cost option] 

26 The cap used in the trial is a production version of the device originated by the Unilever / TSB consortium. 

27 Brook Lyndhurst.  Household waste prevention evidence review: L2 m4-2 – retail solutions.  Defra October 2009. 
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3.3.2 The machine 
Figure 13 shows the machine used for the trial. The machine requirements included: 

 Ease of use. The machine / consumer interface was considered extremely important due to the significant 

behavioural change being demanded of the consumer. 

 Quick operation. This was important from a convenience perspective since traditionally the laundry aisle is not 

one in which consumers tend to spend significant time. 

 Accuracy. The accuracy was controlled by a positive displacement flow meter generating multiple pulses that 

represent liquid flow and were counted and recorded through the PLC. 

 Repeatable dispense accuracy of 0.5%. The system is set to operate with a tolerance of –0 and +10ml. 

Eziserv worked with Herefordshire Trading Standards to determine acceptable performance and ensure the 

system complied with regulations. 

 Prevention of cross-filling. This was achieved via the RFID tag on the pouch. 

Figure 13 An example of the machine used during the ISDS trial 

 
Source: RDSI 

 

3.3.3 IBC system 
The IBC system included: 

 The capacity to hold at least 1,000 litres of product. This was based on the projected usage rate of the store 

and represented a stock turn of 2-4 weeks. NB: bulk units with lower holding capacity can be used where 

there are space constraints within the store or where the rate of sales is lower. 

 The IBC has a top-fill and top-dispense design to eliminate draining risks and spillages from bottom outlets 

(Figure 14). 

 The centre filling cap is secured using uniquely numbered tamper evident ties to ensure full product 

traceability. 

 The top-dispense connection is an industry standard „dry break coupling‟ allowing liquid flow out only when 

connected to a corresponding coupler (Figure 15).  Each variant has a dedicated mechanical key to ensure 

that the wrong liquid cannot be dispensed into the IBC. 

 The IBCs are sealed to avoid the need for cleaning between uses.  Pre-trial, Hygiene and Critical Control Point 

(HACCP) tests were undertaken on this, and all other points in the supply chain, to ensure the system was fit 

for purpose from a hygiene perspective. 
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Figure 14 The IBC system with feed tub used 

within the trial 

 

Figure 15 An example of the dry break system 

 
 

 

Alternative systems that were considered at the design phase of the project included collapsible Pallecons that 

incorporated a single use liner. The Pallecon system is best suited in systems where vehicle space during 

backhaul or warehouse space to hold the used bulk containers is at a premium or where it is determined that 

cleaning between uses is necessary. No such constraints were identified and the closed loop nature of the system 

favoured the use of sealed, reusable IBCs. 

 

One issue with both IBCs and Pallecons is that it is not possible to completely drain them in operation and hence 

a small quantity of residue will remain in the bottom of the container after use. From a traceability perspective 

the volume of residue left in the IBC was considered insufficient to cause any problems. However, this was 

considered to be more of a problem for the individual stores in ensuring parity between order quantities and 

actual consumption (sales), i.e. that the residue was not being charged to the stores. For this study a float of 

liquid was included at first fill that would enable stores to consume the full 1,000 litres. 

 

3.4 Trial store locations 
Figure 16 shows the location of the five Asda stores selected for the trial28, and the location of the producers 

(RMB liquid manufacturers) and the Asda RDC (Lutterworth). NB: the Fowler Welch RDC used within the trial was 

in Stockport, 17 miles from the RMB liquid manufacturers and 116 miles from Lutterworth. In addition, it must be 

stressed that in full commercial roll-out greater focus would be placed on distribution efficiencies resulting in 

significantly less geographical spread of supply chain partners. 

 

General background on the locations of the five trial stores, with no direct link with the profile of the consumers 

that shop in the five stores, shows that: 

 The local authority in which the Govan store is located has a relatively low recycling rate, namely 18.1% in 

2008/09, and the Scottish Index of Multiple Deprivation shows it to have the highest level of deprivation in 

Scotland. 

 Swansea had a recycling rate of 38% in 2008/09 and has the fourth highest level of deprivation in Wales 

according to the Welsh Index of Multiple Deprivation. 

 Barnsley and Hartlepool had very similar recycling rates in 2007/08 at 32.01% and 32.12% respectfully. Both 

have high levels of deprivation with Hartlepool ranked 23rd out of the 354 local authorities in England and 

Barnsley 43rd. 

                                                      
28 The stores were selected by Asda based on the physical characteristics of the stores, such as significant distance between the 
warehouse and the aisle location of the machine; this would test whether the liquid could effectively be piped this distance.  It 
was a requirement of WRAP to engage consumers in England, Wales and Scotland and, within the trial, three stores were 
selected in England, one in Wales and one in Scotland. 
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 Carlisle has one of the highest recycling rates in England and was ranked 24th out of 394 local authorities in 

2007/08 with a recycling rate of 48.74%. It is, however, ranked slightly above average in terms of the level of 

deprivation; ranked 110th out of 354 local authorities. 

 

Figure 16 Locations of the stores, the manufacturer, and the RDC in Lutterworth, Leicestershire 
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4.0 Environmental analysis 
 

The methodology used to assess the environmental impact of the ISDS is informed by life-cycle thinking and that 

of PAS 2050, but is not a Life Cycle Assessment (LCA). Focus is placed on packaging although the significant 

changes to the distribution system will clearly impact on transport emissions. Research has found that the 

packaging impacts associated with fabric conditioner are significantly higher than the transport impacts. A 

detailed study undertaken by Sequoia as part of the then DTI Technology Strategy Board‟s Zero Emission 

Enterprise 2 Initiative found that: 

 

“the embedded CO2 in producing the packaging for fabric conditioner is 6 times the amount of CO2 from 

transport” 

 

Transport distances will be significantly different in the trial with five stores geographically spread over England, 

Scotland and Wales, being serviced from one RDC (Figure 16) and pouches being sourced from the continent. 

 

This section focuses on primary, secondary and tertiary packaging, and is a comparative study looking at the 

existing bottle system and the ISDS system. 

 

4.1.1 Emissions inventory 
The emissions inventory detailed in WRAP‟s report Methodology for assessing the climate change impacts of 

packaging optimisation under the Courtauld Commitment Phase 2 was used as the main data source (Table 3). 

 

Table 3 WRAP‟s carbon emissions dataset 

Packaging material 
Baseline 

kgCO2e/tonne 

Aluminium 7,500 

Cardboard (including corrugated and carton board) 1,050 

Wrapping papers 1,040 

Liquid beverage cartons 1,960 

Glass 770 

PE bags / film 2,480 

PET bottles 3,670 

PET rigids 3,740 

HDPE bottles 2,440 

HDPE rigids (bottles / crates) 2,670 

PP rigids (boxes / crates) 3,290 

PP film / bags 2,550 

Other plastics 3,210 

Steel 1,840 

Wood 400 

 

4.1.2 Functional unit 
For this study the functional unit is set at 1 litre of fabric conditioner, i.e. the study determines the environmental 

impact (kgCO2e) associated with the packaging used for 1 litre of fabric conditioner. 

 

4.1.3 Existing bottle system 
This section is split into four sub-sections: 

 primary packaging; 

 secondary packaging; 

 tertiary packaging; and 

 a summary of packaging impacts. 
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Primary packaging 

Figure 17 shows the current 0.75 litre bottle comprising the PET bottle (38g), the PP cap (6.9g) and the plastic 

labels (1g). 

 

Figure 17 An example of the existing 0.75 litre bottle 

 
 

Table 4 shows the estimate of the environmental impact associated with the existing bottle.  It is noted that the 

baseline values derived by WRAP (Table 3) have been calculated using the mean recycling rate for each 

packaging material. As discussed previously, in the case of PET fabric conditioner bottles, the recycling rate is 

likely to be significantly lower than the mean for all PET bottles since only a relatively small number of local 

authorities permit them to be included in their household waste recycling services. Consequently, the 

environmental impact shown in Table 4 is likely to be an underestimate. 

 

Table 4 An estimate of the environmental impacts of the primary packaging of the existing bottle system 

Bottle (0.75 litres) Functional unit 

equivalent 

weight (g/L) 

Conversion factor 

kgCO2e/tonne 

Environmental impact 

kgCO2e/litre Material Weight (g) 

PET Bottle 38.0 50.7 3,670 0.186 

PP Cap 6.9 9.2 3,290 0.030 

Plastic  labels 1.0 1.3 1,040 0.001 

Total 45.9 61.2  0.217 

Secondary packaging 

Figure 18 shows an example of the corrugated cases used at 8 bottles per case and 120 cases per pallet, i.e. 960 

bottles per pallet. Each pallet load is stretch wrapped for load stability. 

 

Table 5 shows the environmental impact associated with the secondary packaging. 

 

Table 5 An estimate of the environmental impacts of the secondary packaging of the existing bottle system 

Per pallet  (960 bottles) Functional unit 

equivalent 

weight (g/L) 

Conversion factor 

kgCO2e/tonne 

Environmental impact 

kgCO2e/litre Material Weight (g) 

Corrugated board 

cases – 120 cases 

per pallet 

19,680 27.3 1,050 0.029 

PE stretch wrap 250 0.3 2,480 0.001 

Total 19,930 27.6  0.030 
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Figure 18 An example of the secondary and tertiary packaging format used for the delivery of the existing 

bottles 

 
 

Tertiary packaging 

Table 6 shows the estimated environmental impact of the tertiary packaging. The estimate is based on the 

Timber Packaging and Pallet Confederation findings that timber pallets are typically used over 20 times29. 

 

Table 6 An estimate of the environmental impacts of the tertiary packaging of the existing bottle system 

Per pallet  (960 bottles) Functional unit 

equivalent 

weight (g/L) 

Conversion factor 

kgCO2e/tonne 

Environmental impact 

kgCO2e/litre Material Weight (g) 

Timber pallet 

(used 20 times) 
31,600 2.2 400 0.001 

Total 31,600 2.2  0.001 

 

A summary of packaging impacts  

Table 7 shows that the estimated environmental impact of the packaging used in the existing bottle system is 

0.248 kgCO2e per litre.  Primary packaging dominates, accounting for 87.5% of the total environmental impact. 

 

Table 7 A summary of the packaging impacts associated with the existing bottle system 

Packaging type 
Environmental impact 

kgCO2e/litre 

Percentage of overall 

environmental impact 

Primary 0.217 87.5% 

Secondary 0.030 12.1% 

Tertiary 0.001 0.4% 

Total 0.248 100% 

 

 

 

                                                      
29 http://www.timcon.org/Publications/FactSheets/Download/Fact%20Sheet%20-%20Design.pdf 
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4.1.4 ISDS pouch system 
For comparative purposes this section follows the same protocol as the previous, namely: 

 primary packaging; 

 secondary packaging; 

 tertiary packaging; 

 a summary of packaging impacts. 

NB: the first three sub-sections focus on first fill, and the change in environmental impact from refilling the pouch 

is discussed in the summary section. 

Primary packaging 

Figure 19 shows an example of the 1.5 litre pouch developed by Amcor for the trial. The pouch is made from PE 

(27.6g), PET (3.4g), PA (3.4g) and the RFID tag (0.2g) is made from composite material. NB: it is unlikely that 

the cost of the RFID tag will make it a viable option during full commercial roll-out, and hence its environmental 

impact was excluded from the analysis. 

 

Figure 19 An example of the ISDS pouch 

 
Table 8 shows the estimated impact of the ISDS primary packaging on first fill. 

 

Table 8 An estimate of the environmental impacts of the primary packaging of the ISDS (first fill) 

Pouch (1.5 litres) Functional unit 

equivalent 

weight (g/L) 

Conversion factor 

kgCO2e/tonne 

Environmental impact 

kgCO2e/litre Material Weight (g) 

PE 27.6 18.4 2,480 0.046 

PA 3.4 2.3 3,740* 0.009 

PET 3.4 2.3 3,670 0.008 

RFID Tag - 

composite 
0.2 0.13   

Total 34.6   0.063 
*Note:  No conversion factor for PA is included in Table 3 and hence the polymer with the highest conversion factor (PET rigids) was used.   

Secondary packaging 

Figure 20 shows the secondary packaging format for the delivery of pouches. The pouches are packed 80 

pouches per case and 50 cases per pallet, i.e. 4,000 pouches per pallet. 
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Figure 20 An example of the secondary packaging format used for the delivery of pouches 

 
 

Table 9 shows the estimated impacts from the ISDS secondary packaging. 

 

Table 9 An estimate of the environmental impacts of the secondary packaging of the ISDS 

Per pallet  (4,000 Pouches) Functional unit 

equivalent 

weight (g/L) 

Conversion factor 

kgCO2e/tonne 

Environmental impact 

kgCO2e/litre Material Weight (g) 

Corrugated board 

cases – 50 cases 

per pallet 

23,800 3.97 1,050 0.004 

PE stretch wrap 500 0.08 2,480 0.000 

Total 24,300 4.05  0.004 

 

Tertiary packaging 

The main tertiary packaging used within the ISDS is the IBC used to transport the liquid (Figure 21). The impacts 

from the IBC system were calculated based on the assumptions made in the thesis report for Akzo Nobel Life 

cycle assessment of industrial packaging for chemicals, where it is assumed that the IBC will have a useful life of 

five years.  Since the IBCs were changed three times during the five month trial, this equates to 21.6 uses over a 

five year period. 

 

Additional tertiary packaging includes the pallet used to transport the cases of pouches shown in Figure 20. 

 

Table 10 shows the estimated impacts from the ISDS tertiary packaging. 

 

Table 10 An estimate of the environmental impacts of the tertiary packaging of the ISDS 

Tertiary packaging  Functional unit 

equivalent 

weight (g/L) 

Conversion factor 

kgCO2e/tonne 

Environmental impact 

kgCO2e/litre Material Weight (g) 

Timber pallet for 

pouches 
31,600 0.26 400 0.000 

HDPE - IBC 19,930 0.9 2,670 0.002 

Steel - IBC 39,070 1.8 1,840 0.003 

Total 0.005 

 

 

 

 

 

 



 

In-store Dispensing Systems (ISDS) retail trials   30 

 

Figure 21 An example of the IBC 

 
 

A summary of the environmental impacts from ISDS packaging 

Table 11 provides a summary of the environmental impacts from ISDS packaging. From a first fill perspective, the 

estimated impact is 0.072 kgCO2 per litre, with primary packaging accounting for 87.5%, secondary packaging 

5.6% and tertiary packaging 6.9%. Refilling the pouch has a significant impact, reducing the environmental 

impact by 46% on second fill and by 85% on tenth fill. 

 

Table 11 A summary of the environmental impacts from ISDS packaging for 1 to 10 pouch uses 

Packaging 

type 
Environmental impact kgCO2e/litre 

Mean No of 

pouch fills 
1 2 3 4 5 6 7 8 9 10 

Primary 0.063 0.032 0.021 0.016 0.013 0.011 0.009 0.008 0.007 0.006 

Secondary 0.004 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.000 0.000 

Tertiary 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Total 0.072 0.039 0.027 0.022 0.019 0.017 0.015 0.014 0.013 0.011 

 

4.1.5 ISDS versus the conventional bottle system  
Figure 22 shows the comparison of the environmental impacts of the two systems. The lightweight nature of the 

ISDS pouch makes the impact of the primary packaging on first fill much lower than the conventional bottle 

system, i.e. 0.063 kgCO2 per litre compared with 0.217 kgCO2 per litre. Subsequently, right from the first fill, the 

environmental impact of the ISDS is much lower than that of the conventional system, and the gap between the 

two systems widens with the number of refills, i.e. the impact of ISDS equates to 29% of those of the 

conventional system on first fill and 4.4% on tenth fill. 
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Figure 22 A comparison of the environmental impacts from packaging for the ISDS and conventional bottle 

systems 

 

 

Further work is needed to determine the energy impacts of running the machines in the stores.  At the second 

industry panel meeting30 ECO2DISTRIB reported that an LCA undertaken on their wine self-dispensing system in 

France had shown that the energy impacts of the machine were negligible.   

 

The current required to run the system as implemented in the five Asda stores is: 

 Warehouse –                  Idle <0.5 amp     Dispense <6 amp running for < 9 sec 

 Retail Dispense –             Idle <0.5 amp     Dispense <2 amp running for < 9 sec 

In addition the impacts associated with the machines are excluded from the analysis in line with the ISO 14040 

reporting protocol. However, the machines are designed to have at least three refurbishments over their planned 

life at three year intervals, so the majority of components will have a life of 12 years and all items are recycled. 

  

                                                      
30 WRAP ISDS Industry Panel Meeting.  Q & A Session 10th February 2010. 
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5.0 Trial results 
 

5.1 Sales volumes 
The trials successfully ran for the targeted five months in each store, and the ISDSs were still in place in the five 

stores at the time of completing this report. Figure 23 shows the aggregated ISDS sales from the five stores in 

the first 29 weeks of operation. The analysis shows that in the first two weeks of the trial ISDS sales were over 

twice that of the projected bottle sales31. However, after two weeks sales dropped off significantly and, after 

week 10, consistently fell between 0.3 and 0.5 of projected bottle sales. 

 

Figure 23  ISDS sales in the first 29 weeks of the trial 

 

 

Table 12 shows that the relative sales performance of ISDS varied significantly within the five stores representing 

less than half of projected bottle sales in Govan (49%) up to 69% of projected bottle sales in Barnsley. 

 

Table 12 Assessment of ISDS sales by trial store 

Store % of bottle sales 

Barnsley 69 

Carlisle 56 

Swansea 66 

Hartlepool 50 

Govan 49 

 

These results are much lower than the results of the previous Logic trial undertaken in 2001 which showed a 

3- to 3.5-fold (300-350%) increase in sales throughout the 12 weeks of the trial, but are in line with the 

disruptive technology curve discussed in Section 2.4.2.  Three key issues believed to have influenced sales are 

discussed below: 

 management of change; 

 product promotions; and 

 availability. 

In addition, Section 5.3 assesses the issues from a market research perspective. 

 

  

                                                      
31 The average weekly bottle sales for the two variants from the two weeks immediately preceding the trial in each of the five 
stores were used as a base line from which to measure the weekly sales performance of the ISDS.   
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5.1.1 Management of change 
From the perspective of selling the product on its environmental credentials, one of the significant reasons for the 

observed trend is that the environmental awareness of the purchasers of this product is moderately low and it is 

difficult to influence consumer purchase behaviour without first impacting attitudes and values, i.e. only 

environmentally aware consumers will be receptive to the product offering of lower packaging waste and carbon 

impact. 

 

In previous trials, the presence of a demonstrator by the machine over the first 4 weeks - together with targeted 

promotions for the ISDS products, produced a committed group of consumers who embraced the proposition and 

committed to using the machine, i.e. the „Innovators‟ described in the technology adoption curve discussed in 

Section 2.4.1. In this trial the use of demonstrators was restricted to a 10–14 day window from 12noon through 

to 6pm. Figure 24 shows that, during the trial, 58% of consumers purchased pouches between these hours. 

 

The increase in sales in the first two weeks of the current trial suggests that the demonstrators deployed in each 

store were able to encourage consumers to try the product, raise a level of environmental awareness and 

influence purchasing decisions. Unfortunately, the frequency of purchase is moderately low in this category, and 

hence, the demonstrators would not have made contact with all fabcon purchasers who would fall in the 

„Innovators‟ category. 

 

Figure 24 Purchase time of pouches during the ISDS trial 

 

 

In addition, brand loyalty is quite modest in the own-label category and hence consumers will readily switch to 

either an alternative variant of the own-label product or to a branded product. 

 

This analysis suggests that consumers of the private-label products are less receptive to change than those 

purchasing branded products. 

 

5.1.2 Product promotions 
Unfortunately, during the trials, promotions were run on both own-label bottled products and branded products, 

undermining the planned ISDS savings message in the five trial stores. Similar observations were cited in the 

Loughborough University study, where a number of respondents recognised that refills do not always work out 

cheaper, especially when there are special offers available32. Table 13 shows the results of a survey undertaken 

by Mintel showing that only 33% of consumers would be willing to pay more for an environmentally friendly 

product. 

                                                      
32 Defra.  Refillable packaging systems.  Loughborough University.  September 2009. 
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Table 13 Environmental credentials of the consumers within the laundry products category 

 2005 2006 2007 2008 2009 

People have a duty to recycle 75% 77% 77% 76% 73% 

I would be prepared to pay more for 

environmentally friendly products 
39% 40% 38% 35% 33% 

Source: Mintel.  Laundry Products.  Market Intelligence, September 2010. 

 

Table 14 shows the results of a Mintel survey in which brand loyalty reduces in the lower socio-economic groups. 

Since consumers of Asda‟s own-label fabcon fall mostly within the C2DE categories, it highlights that they are 

likely to be more receptive to special offers. 

 

Table 14 Summary of laundry product buying behaviour 

Socio 

economic 

group 

Once I find a brand I like I tend to stick to it 

(%) 

I always look out for special offers  

(%) 

AB 70.3 52.9 

C1 66.4 61.3 

C2 64.4 61.9 

D 62.0 63.6 

E 61.9 63.2 
Source: Mintel.  Brands – are supermarkets squeezing out brands? Market intelligence.  February 2009. 

 

From a retailer perspective, Asda prides itself on its proposition of „Everyday Low Prices‟. To deliver this price 

proposition, Asda operates a centralised pricing system. This entails price changes being communicated to all 

store managers first thing every morning, and it is a store priority to ensure that all price changes are made. 

During the trial it was found to be extremely difficult to override this centralised pricing system to maintain the 

value message for ISDS within the five stores. Following discussions on this point it was agreed that in a roll out 

of ISDS the ISDS product pricing would also track the price changes and promotions implemented on the 

centralised system. 

 

5.1.3  Availability   
During the trials the ISDS‟s were not available for 100% of the time and this was due principally to stock-outs of 

pouches and liquid, low temperature damage to the liquid, and occasional intermittent damage to the machine. 

This resulted in a mean operating efficiency of 79% across the five stores, measured in terms of sales days 

versus total available days. Table 15 shows that varied significantly by store (Govan having a mean operating 

efficiency of just 58% and Barnsley 97%) and by variant (variant 1 with an overall efficiency of 74.2% and 

variant 2 83.2%). The operational efficiency was consistent across the two variants in Barnsley, Carlisle and 

Govan, but varied significantly in Swansea and Hartlepool. 

 

Table 15 The operational efficiency of ISDS by variant and by trial store 

Store 
Operational efficiency (%) 

Variant 1 Variant 2 Mean 

Barnsley 98.0 96.0 97.0 

Carlisle 79.3 79.5 79.4 

Swansea 68.9 87.4 78.1 

Hartlepool 68.8 91.6 80.2 

Govan 55.5 60.5 58.0 

Total 74.2 83.2 78.7 

 

The main causative factors for non-sales days were: 

 pouch stock-outs; 

 shear thickening of liquid; and 

 caps jammed in machines. 
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Pouch stock-outs 

Pouch stock-outs accounted for 20.6% of total system downtime. The delivery of empty primary packaging to the 

stores for in-store filling could not be fully integrated into the existing stock control, ordering and delivery 

systems and hence, during the trial, a combination of the existing system and manual intervention was used. 

Unfortunately, this hybrid system proved to be unreliable in a number of the stores, e.g. for variant 1 in Swansea. 

 

In the case of full roll-out it would be necessary to develop a system to ensure the full integration of pouch 

ordering into the mainstream system. 

Shear thickening of liquid 

In the first few days of the trial starting in stores, during the extreme cold spell in early 2010, difficulty was 

experienced due to an increase in the viscosity of the liquid33. This had a particular effect on variant 1 in 

Hartlepool. It was quickly established that the liquid could be damaged if it was exposed to a temperature below 

10C. Once the liquid was chilled it causes an irreversible change in the liquid rheology to the extent that any shear 

applied to the liquid changes the viscosity. Temperature measurements in the store warehouses and those logged 

during pre-delivery storage and transport to store indicated temperatures consistently below freezing for at least 

3 weeks. The manufacturer‟s release specification for the liquid is <250 cps and was typically 60 cps. The 

samples taken from each test store measured in a range from 1,500 cps to in excess of 18,000 cps. Greater 

temperature control of the liquid was required and heat mats and jackets were fitted to the IBCs. 

 

In the case of full roll-out it would be necessary to develop a Fabric Conditioner that was resilient to the 

temperature variations. In the trial the existing liquid was used which was developed with the conventional 

supply chain in mind, i.e. the liquid is produced and filled in a temperature controlled factory environment with no 

further shear being applied after storage. 

Caps jammed in machines 

Jammed caps accounted for 17.5% of total downtime. This was a particular issue at the Govan store, where caps 

were being unscrewed from the pouch and forced into the filling head. The on-screen instructions were changed 

to better communicate the filling procedures, and modifications were made to the machine to reduce the effect of 

such malicious or accidental actions. 

  

5.2 Refill rates 
Figure 25 shows that refill rates fluctuated throughout the trial and did not show the desired trend of refill rates 

increasing over time. Refill rates were at their highest during the mid-part of the trial accounting for over 40% of 

sales in 9 of the 11 weeks between weeks 7 and 16, before dropping back to less than 40% from week 23. The 

rate of use of each pouch was 1.23 uses per pouch, which was below expectation. Table 16 shows that refill rates 

were consistent across all stores, ranging from a low of 1.21 in Barnsley to 1.26 in Carlisle. 

 

Table 16 The ISDS refill rates in the five trial stores 

Store % refills Refill rate 

Barnsley 17.6 1.21 

Carlisle 20.4 1.26 

Swansea 18.0 1.22 

Hartlepool 20.0 1.25 

Govan 18.8 1.23 

Total 18.7 1.23 

 

 

 

 

 

                                                      
33 Pumping trials of the fabric conditioner products were completed during the development stage of this work using selected 
pumps, runs of pipework and dispense equipment that offered a challenge in excess of that found in the most extreme store 
layout owned by Asda.  In these trials the same liquid was repeatedly pumped through the system without any noticeable 
thickening. 
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Figure 25 A summary of weekly refill rates 

 

 

Figure 26 shows that first fills at 86.3% and second fills (first refills) at 10.2% accounted for the majority of total 

fills (96.5%). Again these results are lower than the Logic trial that showed refillables accounting for 75% of sales 

in the twelfth week of the trial.  The three key issues are: 

 pouch refilling frequency; 

 complex price message; and 

 store loyalty. 

Figure 26 A breakdown of total fills by fill number 

 

Pouch Refilling Frequency 

Consumer research undertaken during the trial revealed that forgetting the empty pouch was a significant issue. 

The infrequency of purchase compounds this issue since, unlike schemes such as „Bag For Life‟, the pouch does 

not need refilling on every shopping occasion and hence the behavioural change or habit of remembering the 

pouch is difficult to develop. A number of respondents in the Loughborough University study reported that: 

 

“Refills would be especially appropriate for products that are used frequently.” 

 

Potential solutions to this are:  

 to reduce the size of the pouch to increase the purchase frequency; 

 use the machine to dispense complementary products like laundry detergent as one variant and conditioners 

as the other, as these are used at differing rates and therefore the frequency of visit to the machine is 

increased; and 
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 apply ISDS to main brand products as these have a sales volume 4-5 times greater than private label and are 

more typically purchased by socio-economic groups that are „Early Adopters‟ and probably more committed to 

the environmental proposition.  This would also create an „aspirational‟ aspect to ISDS. 

Complex price message 

The savings message associated with the refill is more complex than the typical special offers or promotions on 

single trip products, since the saving on the first purchase is modest and refill savings are a potential but future 

proposition, made on the return purchase and not immediately on the first purchase. No reference to the savings 

is shown on the pouch, which can result in the consumer forgetting that there is a savings opportunity from 

refilling the pouch, due to the time delay between the first purchase and subsequent purchases. This would be 

particularly the case for light users who may have a purchase frequency of over two months. The decision to 

purchase is therefore a longer term commitment which represents a significant behavioural change for consumers 

who are used to receiving the saving at the point of acquisition. 

Store loyalty 

Many shoppers do not buy from just one supermarket but instead take a flexible approach dependent on such 

factors as what the nearest store is (which can change depending on whether they are at home, work, visiting 

friends or family, etc.) and what they require. Many have a preference for a specific supermarket‟s brand of a 

certain product, or will use convenience stores for „top up‟ shopping and supermarkets for their main shopping. 

 

To overcome this issue, ISDS can be used to dispense a branded product used across the retail community. This 

would enable the product to be purchased from different retailers. Figure 27 shows that Comfort or Lenor would 

be the key brands within the fabric conditioner market, accounting for 38% and 34% of the market respectively. 

Own-label accounts for 21% of the market, but this is made up of the numerous own-label products offered by 

the retailers. The „Jugit‟ system for milk operated by Dairy Crest is an example where multiple retailers have been 

engaged in an environmental initiative. Although Waitrose has decided to move away from this system, it is well 

established in Sainsbury, and Tesco is looking to develop it34. 

 

Figure 27 Brands value shares in fabric conditioners and ironing aids 

 

Source: Mintel.  Laundry products.  Market intelligence.  September 2010. 

 

5.3 Market research 
5.3.1 Background 
In order to gain customer feedback on the ISDS, market research was carried out by RDSI. The goal was to 

understand how the proposition works for customers and to establish changes, if needed, to ensure a successful 

roll-out. 

 

                                                      
34 Packaging News.  Tesco trials Dairy Crest milk in bags.  20 July 2010. 
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5.3.2 Methodology  
Interviews were carried out over two days by a recruiter and a moderator. One set of interviews took place in the 

Barnsley store and another in Swansea. 8 to 12 customers were interviewed each day, with the main focus on 

those who were actively engaged with the dispenser and used it. RDSI also interviewed people who showed a 

keen interest in the dispenser but did not use it, and customers who bought the traditional fabcon products. Each 

interview lasted up to 30 minutes and 12 follow-up telephone interviews (six from each store) were carried out 

two weeks after the in-store session to gain their feedback. The 12 customers were contacted a second time after 

six weeks to ascertain whether they re-used the dispenser once their pouch ran out. 

 

5.3.3 Main findings  
This section looks at five key issues: 

 initial reactions; 

 the dispenser in action; 

 using the product „in the real world‟; 

 return for refill; and 

 continued use. 

Initial reactions 

The overall reaction to the dispenser was very positive with customers welcoming the new system. The main 

drivers to using the pouches were environmental and economic. Being able to reduce packaging and eliminating 

the need for repeat packaging were key drivers, as well as the reduction of waste and the need to recycle old 

products. 

 

The money-saving benefit was found to be a secondary driver since people assume that green products cost 

more. Therefore they were surprised to find that the product was green and cost less. Both points lead to a 

positive impact on brand perceptions by all customers, even those who rejected the dispenser. 

 

Nevertheless there are barriers which need to be addressed, such as the lack of faith in the dispenser 

performance, which was identified as the key barrier. Many interviewed customers recalled "chaos" in the aisle, or 

Asda staff not being able to help out when problems occurred, which led to confusion.  Customers also found it 

inconvenient when the dispenser did not work or were embarrassed if the product dispensed incorrectly or 

messily. NB: this feedback is attributable to the problems associated with the shear thickening of the liquid 

discussed in Section 5.1.3. 

 

Another problem was the fact that other fabcon products (Asda own-label bottled variants and brands) were 

cheaper than the refill pouch due to promotional activities, discussed in Section 5.1.2. This left the customer 

somewhat confused and made it harder for them to decide on whether to buy the pouch. 

The dispenser in action 

The research found that the dispensers need to stand out more, since they get easily overlooked due to poor 

positioning at the end of the fabric conditioner aisle or being positioned with irrelevant categories (e.g. pet 

products).  Customers following their habitual shopping routine will miss the dispenser. 

 

The refill point itself, being flush to the fixture, did not stand out sufficiently and lacked prominence, being lost in 

the general point of sale (POS) „noise‟. It was suggested that the colour of the screen should be changed in order 

to stand out from the surrounding colours, to catch people‟s attention. Changing the look and colours of the area 

around the screen would help to create a more vibrant and differentiated environment, which will draw the 

customer‟s attention towards the dispenser. It was also suggested to use Asda‟s new blue POS material for 

additional visibility, as well as moving the dispenser to the middle of the fabric conditioner aisle. 

 

Customers want to spend as little time as possible on their supermarket shopping and they tend not to watch the 

entire introduction film on the screen.  The market research showed that most customers attempt their first fill 

without watching the film, resulting in incorrect use from the outset, such as: 

 removing pouch caps; 

 selecting wrong product for the pouch; and 

 assuming the screen is touch sensitive. 
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The incorrect handling of the dispenser can lead to frustration, which can create a negative image of the 

dispenser and also leads to demands on Asda staff time. The key opportunity would be to reduce the length of 

the introduction film and to explicitly state key instructions (e.g. leave cap on, select correct pouch). There might 

be a potential to add a voice-over to the images or to provide an option to select a mini-film.   

 

The „Fill‟ and „Stop‟ buttons also lead to a significant amount of confusion as they lack prominence, being flush to 

the surround. For that reason, and because the on-screen display appears to indicate that the screen is touch-

sensitive, customers were confused over whether the buttons are integral to operation or are merely decorative.  

The Stop button also communicates that the machine may malfunction.  One customer said: “Why would I need 

to manually override it? Is it going to start gushing all over the floor? All over me?!”  It would be important to 

make the buttons more prominent to aid clarity of operation, or to use a voice-over or clear on-screen 

instructions to clarify their function. 

  

The availability and upkeep of pouches in the aisle poses another barrier to the trial and to re-use. A lack of 

empty and pre-fill pouches was identified, discussed in Section 5.1.3. In one instance pouches were unavailable 

when a customer went to replace the pouch after 10 refills, which undermined hard-won loyalty. On another 

occasion the dispenser failed to dispense for brief periods of time.  Customers would try two or three times 

before exiting the refill process. Asda colleagues needed to be reminded of the need for stocking pouches and 

checking availability levels. Because a small amount of residual product is present on the outside of the cap 

immediately after filling old pouches, many customers tended to turn the pouch upside down and shake it to 

assess integrity and security. As one customer said: “I‟ll just shake it to see… yes, there‟s a little bit coming out. 

It could be just what‟s left on the outside, but I‟ll double bag it at the checkout just in case it leaks on 

everything.” This would obviously lead to unnecessary waste by putting another bag around the pouch to prevent 

leaking. NB: this again could have been due to the shear thickening of the liquid, discussed in Section 5.1.2. 

 

The payment and checkout process was „hassle-free‟ due to the well informed Asda staff who reassured 

customers.  However, there were some instances of Asda colleagues endeavouring to remove the second 

barcode, causing delay and debate at the checkout. This could easily be solved by differentiating the first from 

the second barcode, by colour or other marking. 

 

It was deduced that this system will best appeal to loyal primary shoppers, since especially younger shoppers 

tend to shop at several stores. Many customers use more than one Asda branch depending on which one is 

nearest to home, work, family or their commuting route.  Some customers, on the other hand, are not loyal to a 

single retailer and may split their grocery budget between three or four stores.  Therefore it is difficult to justify 

the uptake of the system when store repertoire prohibits regular visits to a single store.  Roll-out across the store 

portfolio would address the barrier for multi-store customers, but the ISDS seems unlikely to capture interest 

among the less regular shoppers. 

Using the product ‘in the real world’ 

Most customers reported no difficulties transporting the pouches home and no accidents or spillages occurred. 

Some customers were concerned over the packaging resilience and made sure that the pouches were not packed 

with any sharp products for fear of puncturing it, even though there is no evidence of this actually occurring. 

There were some reports of minor leaking in transit, akin to that noticed in the aisle. Although it is not a major 

concern, and did not cause a barrier among the sample, product dispenser and cap security should be looked at 

in the future. 

 

Storing the product was also not a problem: in fact there were reports that the pouch has an additional benefit 

over bottles since it is smaller and can therefore be stored on top of other items, and due to its flexible material it 

can be moulded into a space in the cupboard. Customers said that the pouch “stays upright right until the last 

little bit, the base is very sturdy”. There were only minor concerns over the resilience of the packaging where 

customers feared that other household items may puncture the pouch if packed in too tightly. 

 

It might be useful to reassure the customer, at the POS and via on-pack communication, of the strength of the 

plastic used for pouches. 

 

In terms of product performance there was very positive feedback across the sample, especially among those 

who were brand loyal.  Most customers pointed out the „fantastic‟ fragrance which was reportedly long-lasting on 

fabrics, and the great softening capability making it easy to iron after washing. There were even some claims of 

brand switching: “I‟ve used Lenor all my life, it‟s what my mother used and I only took this on that day because I 

was being paid to!  I really didn‟t think I would like it, I thought I‟d use it once, hate it, and throw the rest away… 
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but it‟s been amazing, absolutely fantastic, the smell is gorgeous and it lasts so much longer than Lenor.  I‟m so 

glad you caught me that day!” 

 

After trying Asda‟s fabric conditioner some customers also tried, and switched to, Asda‟s own-label washing 

powder/liquid: “I was so impressed I thought I‟d give the washing liquid a try, then my partner commented and 

said it smelled really nice so that‟s what we buy now.”  This shows how important it is to inform people about the 

product performance in communications and help to reassure non-users. 

 

Despite the primarily positive feedback, some issues emerged, linked to the actual product use, which may 

become more problematic in the future. Customers found it difficult to handle the full pouch due its lack of 

rigidity. Even though most customers blamed themselves for poor operation, the product easily „gulps‟ out 

causing a mess and creating waste.  Some customers found the dosing cap „too small‟ which could lead to 

overuse of the product. The thickness of the product caused a residue to be left behind in the washing machine 

tray which led to concerns of waste and mess. This might become a longer-term problem that generates barriers 

to the loyal use of the product. NB: this again is associated with the shear thickening issues discussed previously. 

Return for refill 

The greatest barrier to continued use seems likely to be remembering to take the pouch back to the store to refill 

it. The same problem occurs with remembering to bring carrier bags and „Bags For Life‟ to the supermarket.  It is 

also likely that when shoppers did return with their pouch for a refill after four or more weeks the absence of a 

demonstrator, lack of liquid or a temporary problem with the machine may have proved too much of a barrier to 

continue.  New behaviours need to become engrained and second nature.  Not travelling to the store directly 

from home but maybe from work also makes it difficult for customers to always remember to bring their refill 

pouches with them.  Observing the customers has shown that they tended to buy a traditional bottle of fabcon 

when they forgot to bring the pouch rather than „wasting‟ the „green‟ plastic. At the same time the frustration of 

having forgotten the refill pouch drives customers to find their own aide memoire such as leaving the pouch on 

the kitchen counter, in the car or with the Bags For Life, or leaving a note on the fridge: “We can‟t recycle plastics 

in our green bins, and I hate waste and throwing things away, so I just leave the pouch on the kitchen counter 

when it‟s empty to remind me.”  

 

In order to help people to remember to bring their pouches back to the store and to help change behaviour, it 

could be useful to put up signage at the front of the store and in the car park.  

 

When comparing this trial to previous events it should also be noted that the products previously used were not 

concentrated and were also packed in volumes that required refilling weekly or twice a month.  In addition, the 

products offered through the machine were different (detergent and fabcon) and the difference in use rates 

generated a better habituation in the customer‟s shopping method. 

 

As discussed earlier, the problem of poor availability of empty pouches fuels apprehension and doubt.  Customers 

were keen to check out the dispenser when in store, regardless of whether or not they required the product.  

They tended to watch other customers using it and provided advice and acted as advocates.  This put the 

dispenser under frequent and on-going scrutiny, and meant that many customers were aware that there was 

often only one type of pouch available (or even none at all) and expected that this would likely be the case when 

they needed to refill.  “I‟ve seen both pouches there, but never at the same time, so it makes me think when I 

have to get a new one, after my 10 refills, what if my pouch isn‟t there?” 

 

It is vital to make sure that pouches are available at all times to minimise apprehension and lack of trust in the 

dispenser, especially given the loyalty the product has engendered. 

Continued use 

There does seem to be potential for sales from the ISDS to substitute for both existing own-label and branded-

product sales. Users of branded products will be harder to capture since they have a greater need for reliability in 

the product‟s performance. The key to convincing users of bottles of existing own-label and branded-product to 

try ISDS will be promoting key product attributes (e.g. lasting fragrance, softening and ease of ironing), perhaps 

using customer case studies in Asda Magazine, POS material or leaflets. It is important to find out if there is a 

genuine PR opportunity. 

 

Customers indicated there is potential to roll out the dispenser to other areas of the store such as laundry, 

dishwashing, hot drinks, household cleaning or non-fizzy ambient soft drinks. The general rule appears to be that 
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the product should be in liquid or powder form, non-food or ambient grocery, with the ability to dispense from a 

simple bottle (i.e. no trigger sprays). 

 

5.3.4 Market research conclusion  
The research showed that the initial reactions to the fabric conditioner dispenser were very positive, 

communicating to the customers a genuine sense of corporate responsibility through product innovation, which 

crucially allows the customers to „do their part‟ too. 

 

Coupled with cost saving benefits, the fabric conditioner dispenser created a product which not only met 

customers‟ more rational needs but also tapped into emotional needs, with a resulting positive impact on brand 

perceptions, and warmth. 

 

The key challenge facing Asda is to appreciate the need for a change in their customers‟ ingrained behaviours in 

order to adopt the dispenser as part of their regular shopping habits. This means: 

 moving from bottle to pouch; 

 a new requirement to remember packaging for refill; 

 a potential switch away from brand loyalty; and 

 considering requesting brand owners to utilise ISDS rather than private label. 

5.3.5 Future development  
The key to helping customers to change their behaviour will be to simplify the use of the dispenser, including: 

 shortening the instruction film; 

 adding voice-over to images to communicate key features and benefits of use; 

 improving clarity of use regarding buttons (touch) and screen (not touch); 

 communicating the strength and durability of the packaging on front-of-pack; and 

 using promotional materials around the store and in the car park to help engender a change in behaviour 

(with regard to refills). 

The dispenser itself will also benefit from greater prominence to promote visibility to customers in the aisle by 

means such as: 

 more vibrant / contrasting screen surround; 

 greater physical prominence of POS; 

 use of Asda‟s blue „New‟ POS; and 

 moving the dispenser to the middle of the fabric conditioner bays if possible. 

The customer experience should be optimised by: 

 maintaining tight control of liquid quality; 

 selection of complementary products rather than variants of the same product; 

 review the customer/dispenser interface is fully operational with all niggles and glitches ironed out before 

launch to public in-store; and 

 keeping on top of housekeeping in the aisle: 

 Is there potential to nominate a „dispenser champion‟ among Asda colleagues, responsible for pouch 

availability etc.? 

There does seem to be a genuine opportunity to exploit what users claim is a market-leading product 

performance, which could be the key driver to product switch (especially away from brands): 

 the use of Asda Magazine / asda.com / Asdamums.com to communicate product performance on key 

indicators such as fragrance, fragrance duration, softening, and ease of iron; 

 the use of PR case studies and product tests in consumer press and advertorials; and 

 price will be a key factor in uptake and continued use, and Asda will need to be mindful of demonstrating 

value for money relative to branded and own-label products. 
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However, compelling roll-backs and link-saves on traditional bottles can and may continue to form a price barrier 

to the uptake and continued use of the ISDS for fabcon. Asda could consider determining a percentage 

differential in price between ISDS and traditionally packed products and allow the price to „float‟ with promotional 

activity. 
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6.0 Conclusion and discussions 
 

This trial can be regarded as a proof of concept since it was tested within a commercial environment and no 

insurmountable barriers were identified, and hence ISDS can be considered a viable option within UK 

supermarkets. Careful consideration needs to be given to: 

 the selection of the product in terms of the savings opportunity from both an environmental and economic 

perspective: sales volumes, existing packaging format, purchase frequency, environmental awareness of the 

consumer, fitness for purpose of the product (e.g. is it prone to shear thickening?) innovation and price 

promotion activity within the category; 

 the proposed service offering; 

 the receptiveness of the consumer and supply chain stakeholders to change; 

 the development of a communication, promotion and implementation plan; 

 the development of a commercial roll-out plan. 

The environmental analysis undertaken within this study, focused on packaging, demonstrates the potential 

savings in environmental emissions ISDS can achieve when compared against a conventional „make-move-sell‟ 

product format. The replacement of the rigid bottle with the flexible pouch generates a CO2e saving of 71% when 

the pouch is used once, or 95% when the pouch is used ten times.  From an ease of implementation perspective, 

it may be suggested that focus be placed on lightweighting single use packaging, e.g. moving from one trip 

bottles to one trip pouches and realising the 71% (or 0.176 kgCO2 per litre) benefit, since this generates a 

significant environmental saving with little behavioural change required by the consumer. However, it can be 

argued that the trial shows that consumers are willing to make the significant behavioural change needed to 

embrace ISDS and realise the full environmental savings opportunity. Greater support in the early implementation 

stages at each store would increase the general level of awareness and lead to greater acceptance once the 

practice becomes normalised. 

 

Realising these savings provides a major challenge since it necessitates a behavioural change for all stakeholders 

and not just the consumers. Contrary to common belief retailers are receptive to process innovation, but 

unfortunately they can be constrained by existing working practices and organisational structures. Examples 

where existing systems conflicted with the trial included centralised pricing, both from the perspective of the price 

message promoting ISDS and in terms of human resources being available to check the machine and pouch 

stocks each morning. In addition, the stock replenishment systems could not be readily adapted, within the 

constraints of the trial, to accommodate the management of first fill pouch sales through the tills to generate 

re-orders and all pouch sales (including refills) to generate liquid stock replenishment. 

 

To conclude, this study has shown that ISDS should be implemented with careful consideration given to the 

critical success factors. Further to the observations made through the market research study (Section 5.3.4) the 

following ten critical success factors have been identified: 

 
1. An environmentally aware consumer: more receptive at point of acquisition to environmental issues 

including packaging waste. This is not essential but will help uptake. This point also suggests the need 

for a coherent product offer whereby both the content and packaging are environmentally superior. 

 

2. A „green‟ programme which already has the messaging in place within which the refillable system fits. 

 
3. High frequency of purchase: so that customers more easily remember to bring back refillable packaging 

and makes the environmental and business case stronger. 

 
4. A new high profile approach to in-store demonstration during the launch phase to manage the change 

and recruit the „innovators‟ and „early adopters‟. 

 
5. High volume product: to support the business case for disruption of the supply chain and taking out 

costs. Branded goods often have a 4–5 times sales volume. 

 

6. Low environmental impact or low weight relative to non-refillable packaging: underpins environmental 

and economic benefits. 
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7. Shared benefits: commercial arrangements need to ensure the economic benefits are shared between 

customer, retailer and producer. 

 
8. Clear pricing: discounts relative to one-way packaging need to be simple and not constantly changing. 

This aids messaging and provides a price incentive. 

 
9. Use a branded product could help: this trades on loyalty and purchasers of branded products expect 

more innovation and may find it more acceptable. 

 
10. Flexible logistics: currently „make-move-sell‟. The supply chain needs to be re mapped to adapt to the 

new requirements. 

Identifying and developing ISDS for products that meet these ten points represents the greatest opportunity. It is 

suggested that smaller scale systems for products such as fabric conditioner can „piggyback‟ off these higher 

volume and higher profile products once ISDS‟s have become mainstream. 
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7.0 Industry Response and Outcomes 
 
Following the conclusion of the trial stage the following events and enquiries can be recorded: 
 

 Expressions of interest have been received from other retailers and manufacturers of household, personal 

care, food, drink, automotive and paint products for use in Europe, Mexico and USA – (Further details will 

emerge as commercial sensitivities are relaxed); 

 ASDA submitted the ISDS trial and packaging into the UK Packaging News Awards where it was placed as a 

finalist in 5 Categories, Highly commended in two of these and won the Innovation of the Year Award; 

 Brand owners and Private Label manufacturers in the US have requested exclusive licences to supply national 

US chains of retailers; 

 PIRA have invited the WRAP project team to present the results of the market trial to their March 2011 

Cleaning Products Conference in Valencia; 

 PIRA‟s latest report35 on „Disruptive Technologies in Cleaning Products 2010 – 2020‟ includes ISDS as one of 

37 new technologies expected to impact on the industry over the next 10 years. 

 
Julian Walker-Palin, Head of Corporate Sustainability at Asda Walmart, says: 
 
"When we decided to run the project to trial a customer facing dispensing machine for fabric conditioner we 
wanted to understand the barriers from a technical and customer perspective to its mainstream usage.  For Asda 
linking sustainability and affordability was a paramount consideration as this is the cornerstone to our 
sustainability approach.  The support provided by Eziserv, WRAP, Oakdene-Hollins, Unilever and McBride's during 
this trial was fantastic and we ended up in a position where we achieved our project aims. 
 
From a technical perspective the installation and usage of the machine did not throw up any significant barriers.  
In the trial stores the space requirements in the warehouse for the bulk liquid did not cause any significant 

issues, though the extreme cold temperatures over winter did demonstrate the need to monitor the temperature 
of the bulk product..  Even piping liquid over hundreds of metres of sales floor created no problems and we had 
no leaks.  Generally customer acceptance of the machine was better than expected and most understood how to 
use it after an initial use, though there was a direct correlation between the use of in-store demonstrators and 
uptake of the machine.  We also updated the shelf and on-screen messages during the trial to maximise usage 
and to take on board emerging learnings. 
 
The biggest challenge identified, not unexpectedly, was the re-use of the pouch.  We did see a good sample of 
customers refilling it twice but only a limited number re-filled it more than twice.  This was disappointing as the 
trial expected regular pouch re-use of up to 10 times.  We believe that this was due to a number of factors, such 
as customers leaving the pouch at home or not having brought it with them as the shop was unplanned as well 
as 'real life' getting in the way, such as being in a rush or there being a queue at the machine leading to taking a 
different bottled product off the shelf.  However when asked why they wanted to use the machine, most 
customers stated that it was for environmental reasons than being due to the pouch format being cheaper.  In 
some regards this was surprising but also reinforced to us why we are right in our belief that environmentally 
preferable products must be both affordable and accessible. 
 
We consider the trial a success as it has really moved the bar in terms of understanding how refillable packaging 
can play a future role in our sustainability strategy.  The education barriers to increase the levels of reuse are 
significant but as both machine technology advances and our customers become increasingly environmentally 
aware, we see this as not insurmountable.  We are removing the machines from our trial stores and will watch 
the development of this technology closely.  We can see a time in the future when we would look to run a similar 
trial again." 
 
 

                                                      
35 https://www.intertechpira.com/10-year-forecast-of-disruptive-teahnologies-in-cleaning-products-to-2020.aspx  

https://www.intertechpira.com/10-year-forecast-of-disruptive-teahnologies-in-cleaning-products-to-2020.aspx
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