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Abstract: 
Knowledge management systems (KMS) are becoming an essential resource for gaining a 
competitive advantage in all industries. A well implemented KMS enables industries selling products 
and services to numerous small customers to understand and track these customers, a practice which 
traditionally was limited to industries with few large clients, as industries with many customers had no 
economic way of recoding and using records of customer interactions. An industry that increasingly 
benefits from real-time collection and usage of customer data through KMS and customer knowledge 
management systems (CKMS) is retail. A sub-segment of the retail industry which not only depends 
on KMS to gain a competitive advantage, but whose existence has become dependent on KMS is 
online retail. KMS are present in all business areas and are directly impacting almost every line of the 
profit and loss statement of an online retailer. Customer acquisition, customer retention, product 
offering, pricing, marketing mix and purchasing are some of the key areas of e-commerce in which 
decisions are very often taken with the help of advanced KMS. This article compares the importance 
of KMS for the success of e-commerce companies and traditional retail companies. The results of our 
research show that while KMS can benefit traditional retailers, it is life-defining for e-commerce 
companies due to the increased information transparency the internet is offering. Furthermore, as 
cross-channel activities are growing rapidly for traditional retailers, an early adoption of modern KMS 
can prepare such companies for the future. 
 
Keywords: knowledge management systems, customer knowledge management systems, online 
retail, retail, importance of knowledge management systems 
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1. INTRODUCTION 
 

1.1. History and development of the retail industry 
 
The retail industry started forming during pre-historic times in “hunter/gatherer societies”. The 
evolvement of simple hunting/gathering activities aiming to satisfy certain “needs” to more complex 
strategies aiming to satisfy “wants” represents the birth of the retail industry. Despite the retail industry 
going through 5 eras in the last 10,000 years, the primary goal of satisfying certain “needs” and 
“wants” has not changed. (Intel, The Store - WPP, 2013). The six eras recognized by Intel and The 
Store in 2013 are the following: 
 
Table 1: The six ages of retail 
Era Time Description 
Shopper as 
hunter/gatherer 

Pre-history Hunter/gatherer activities addressed "needs" and later 
"wants". Concepts still present in today's retail 

Neolithic shopper 8000 - 2000 
BC 

Agriculture was formalized which enabled production 
of surpluses which were later traded through the first 
distribution and trading centres. 

Money 2000 BC - 
1600 

Trade despite being developed, happened through the 
barter system. Money become the "oxygen" of retail by 
being liquid and widely accepted. 

Mass production 1700 - 1900 The industrial revolution enabled mass production, 
which required a new distribution platform (appearance 
of shops and department stores). Trust and brand was 
born. 

Modern shopping 1901 - Now Appearance of true department stores featuring 
thousands of products and enabling a shopping 
experience. Appearance of online retail drastically 
changed and is still changing the retail industry. 

Future retail Future Knowledge management, knowledge management 
systems (KMS) and customer knowledge management 
systems (CKMS) likely to play a crucial role in the 
development of the industry. Despite department 
stores likely to change significantly the shopping and 
retail objectives will remain the same. 

Source: Intel, The Store - WPP, 2013 
 
Furthermore, the rate of change in the retail industry has increased drastically. The changes observed 
in the last 150 years have been more transformative then those in the previous 1,500 years. (Intel, 
The Store - WPP, 2013). 
 
While, the impact of online retail on the future of the retail industry is undisputed, when analysing what 
retail specialists say about the future of the traditional retail industry, opinions are spread, however 
they all agree that the industry is changing rapidly. Barbara Thau recognizes three trends shaping the 
retail industry: Instant Gratification, Borrowing and Customization and suggest that retails will sell 
“’experiences’ over products”. Companies such as Uber and Amazon have taught consumers that 
delivering information at their fingertips is possible (instant gratification), while companies such as 
Zipcar and Drive-Now have built up the idea of renting a durable good instead of acquiring it 
(borrowing). Furthermore, many producers are trying to offer customized products, with shoe 
producers being a known example (Thau, 2015). Another analyst, Jennifer Polk, suggests that while 
traditional retailers regarded the digitalization as a threat, they also start seeing it as an untapped 
potential by “using data and content to find and connect with customers through digital channels, 
mainly mobile devices, before, during and after the in-store experience”. Loyalty programs are also 
becoming indispensable and account for retails like GameStop for over 70% of sales (Polk, 2015). 
 
Independently of which trends one analyses, KMS and CKMS are at the epicentre of many key 
operating areas of retails and online retailers. While for traditional retailers, customer knowledge can 
be “can be a critical source of competitive advantage” (Mukherji, 2012), for online retailers, 
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“knowledge management is an essential part of the system’s capabilities” (Gordon, Jakubczyc, Galant, 
& Paprzycki, 2002). It is important not to confuse KMS and CKMS with the enterprise resource 
planning system (ERP) or business intelligence practices (BI). While both, KMS and CKMS systems 
are usually part of a company-wide ERP system, which integrates many more tools aiming at 
operating and optimizing the company, this paper focuses on KMS as a development of classic BI 
systems which were limited to collection and analysis of data aiming to help decision making. KMS do 
not only collect, and analyse data, but rather help generating knowledge, manage this knowledge and 
with the help of the generated knowledge, generate further knowledge, all aiming to help the decision 
making process. Furthermore, KMS is increasingly implemented in real-time environments in which 
generation and usage of knowledge happens uninterrupted and simultaneously. 
 

1.2. Research objective 
 
This purpose of this study is to identify the key business areas in traditional retail and online retail that 
depend on KMS and CKMS and to assess the importance of such systems for these business areas. 
Once the key business areas relevant for KMS are identified, their dependence on KMS in traditional 
retail is compared to their dependence on KMS in online retail. Implicitly, the study tries to assess the 
importance of KMS in the competitive position of players in these industries. 
 
2. STUDY METHODOLOGY 
 

2.1. Study methodology 
 
In order to assess the importance of KMS in each business area of traditional retailers and online 
retailers, it is important to firstly understand the key revenue drivers and key cost drivers as well as the 
other key financial and non-financial success factors of these businesses. In order to understand the 
key cost drivers, the latest profit and loss statements of Carrefour and Amazon have been analysed. 
These two companies have been chosen as they are the only retailers form the top 20 retailers 
worldwide (Carrefour is the 6th largest while Amazon is the 12th

 

 largest and largest pure-play online 
retailer) that provide an unambiguous comparable cost split in their profit and loss statements (Deloitte 
Global, 2016) (Internet Retailer, 2015). Other retailers are less transparent and often combine costs or 
even include them in the Costs of Goods Sold, (e.g. Kroger) making the P&Ls difficult to compare and 
understand. Furthermore, companies such as Tesco and Target are reporting losses, are being 
restructured and hence, do not represent a standard retailer. Furthermore, Amazon and Carrefour 
have on a revenue basis a similar size making them comparable to each other. To understand key 
revenue drivers and further key success factors of traditional retailers and online retailers a literature 
research and industry article research has been undertaken combined with own industry experience. 

2.2. Revenue drivers benefiting from KMS 
 
Generally, like in most industries, revenue is defined as quantity sold multiplied by the price at which 
each product is sold. When considering the quantity sold, customer segmentation, particularly 
between new customers and recurring customers is very important. In the retail industry, with the 
emergence of loyalty programs, customers can be segmented into members and non-members (van 
Heerde & Bijmolt, 2005). From this segmentation we can derive several KMS relevant areas: the 
loyalty program itself, customer acquisition activities addressing non-member (also reflected in 
marketing expenses) and customer reactivation activities addressing the member

 

 (reflected as well in 
the marketing expenses). 

In addition to ensuring that new customers are attracted and that existent customers keep coming 
back, it is important to ensure that the retailer is selling the right products and product groups. Hence, 
product selection and category management

 

 is another important application of KMS and CKMS 
(APQC; KPMG, 2012). 

Last, but not least, the price at which a certain item is sold (pricing

 

) represents the last major 
application of KMS as part of revenue related business areas. This application area is also relevant for 
the cost of goods sold compared to revenues business driver described in the next sub-chapter.  
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2.3. Cost drivers benefiting from KMS 
 
In order to understand the cost areas which depend to some extend on KMS, it is important to firstly 
understand what the key costs of retailers and online retailers are. In order to better understand the 
magnitude of each of these costs, it is important to analyse them relative to revenues (as percentage 
of revenues). 
 
Table 2: Carrefour's and Amazon's Profit and Loss statement (absolute and relative) 

Amazon 
 

Carrefour 
Fiscal year 31/01/2015 31/01/2015 

 
Fiscal year 31/12/2014 31/12/2014 

Unit USD % revenue 
 

Unit EUR % revenue 
Scale billion n.m. 

 
Scale billion   

      
 

      
Revenue         88.99       100.0%  

 
Revenue         76.32       100.0%  

COGS      (62.75)        70.5%  
 

COGS       (59.27)        77.7%  
Gross Margin         26.24         29.5%  

 
Gross Margin         17.05         22.3%  

      
 

      
Fulfilment       (10.77)        12.1%  

 
Personnel expense         (7.76)        10.2%  

Marketing         (4.33)          4.9%  
 

Advertising expense         (0.87)          1.1%  
Technology, content         (9.28)        10.4%  

 
Property rentals         (0.91)          1.2%  

Gen., admin. costs         (1.55)          1.7%  
 

Fees         (0.86)          1.1%  
Other OPEX         (0.13)          0.1%  

 
Other OPEX         (4.26)          5.6%  

Total OPEX       (26.06)        29.3%  
 

Total OPEX       (14.66)        19.2%  
      

 
      

EBIT           0.18           0.2%  
 

EBIT           2.39           3.1%  
Source: (amazon.com, 2014) (Carrefour, 2014) 
By analysing Amazon’s and Carrefour’s profit and loss statement, one can observe that cost of goods 
sold is by far the largest expense. In relation to revenues, costs of goods sold are 70.5% for Amazon 
and 77.7% for Carrefour. Despite this observation being expected, it is important to analyse what are 
the implied KMS relevant areas included in the metric costs of goods sold as percentage of revenues.  
 
The first KMS relevant area, and also the most important one is the acquisition cost of goods. 
Nowadays, purchasing is a highly professional field and often managed with a specialized software 
which is usually part of a larger integrated ERP software which implicitly should be integrated with the 
company wide KMS. Furthermore, the purchasing department exchanges permanently information 
with the category and product management divisions

 

. The importance of KMS in category and product 
management has also been observed in the revenue related KMS areas. 

The second KMS relevant area which influences the metric costs of goods sold as percentage of 
revenues is pricing

 

. Being a very competitive industry, the retail industry must often price their items 
while considering the pricing of their competitors. Tracking pricing has in itself become an area of 
KMS. This business area is of course also relevant for the revenue related KMS areas. 

Looking further down the profit and loss statement, one can observe that Fulfilment, Marketing, 
Technology & Content and General & administrative costs are the largest cost items for Amazon and 
Personnel expense, Advertising expense, Property rentals, Fees and Other OPEX for Carrefour 
represent the highest Operating Expenditures (OPEX) of these companies. While well implemented 
KMS can be beneficial for any of these expenses, the one with the most impact on the overall 
performance of the business is marketing. As previously mentioned, marketing expenditures drive 
both customer acquisition activities and customer reactivation activities. Furthermore, another 
business area reflected in the marketing expense which can also benefit from KMS is the marketing 
mix
 

 area. (Moradi, Aghaie, & Hosseini, 2013) 

2.4. Other business areas benefiting from KMS 
 
Various research papers and reports mention various success factors. One of the studies, which 
addresses these issues was written by Grewal et al. and published in the book “Retailing in the 21st 
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Century”. This study mentions seven factors: store factors (format and retail environment), service 
factors (customer service), merchandise (merchandise management), price, supply chain (efficient 
supply chain management) and technology (Grewal, Krishnan, Levy, & Munger, 2010).  It can easily 
be observed that merchandise and price were already identified as business fields benefiting from 
KMS, while the other factors despite being important, only a small portion of their success can be 
attributed to KMS. Furthermore, some of the mentioned areas (e.g. store factors) are not relevant for 
online retail. 
 
Another study done by PwC mentions three success factors: right real estate (location), local products 
(adjust products offered to the local demand) and supply chain expertise (PricewaterhouseCoopers, 
2015-2016), while another study done by Ernst & Young mentions six: lean cost structure, staff 
management, management of fixed costs, supply chain as key competency, right level of capital 
expenditure and importance of online (Ernst & Young, 2013). While these studies provide interesting 
insights into the key success factors of retails, they do not provide additional KMS relevant areas. 
 
3. ASSESSMENT OF KMS IN TRADITIONAL RETAIL AND ONLINE RETAIL 
 
In this section, the areas, identified in the previous section, in which KMS play an important role will be 
listed and their application and significance in retail will be compared to their application and 
significance in online retail. 
 
Table 3: Significance of KMS in the business areas where KMS is relevant 

 
Retail Online retail 

Loyalty program  Implemented Essential 
Customer acquisition   Not implemented Essential 
Customer reactivation  Not implemented Essential 
Product selection/category management Implemented  Essential 
Pricing Essential Essential 
Acquisition cost of goods Essential Essential 
Marketing mix  Not implemented Essential 
Essential = KMS indispensable for the business area 
Implemented = KMS is implemented, but is not indispensable 
Not implemented = KMS is used at low potential 
 
Loyalty program

 

: Loyalty programs are becoming indispensable for some niche traditional retailers 
such as GameStop, which for example derives over 70% of its sales with the help of loyalty programs 
(Polk, 2015). However, most retailers have built a “me to” commodity offering in this segment which 
brings little benefit. “Often companies have a ‘set it and forget it’ attitude” regarding this marketing 
medium and fail not only to take advantage of it, but also to update it and keep it relevant. (Shaukat & 
Auerbach, 2011). An older study from 1997 even concluded that in order for such programs to work, 
“programs must enhance the overall value of the product or service and motivate loyal buyers to make 
their next purchase” (Dowling & Uncles, 1997). In order for such programs to work nowadays, all 
marketing channels including offline marketing, in-store marketing, mobile marketing through beacons, 
app marketing and social media among others need to be integrated (Polk, 2015). 

The loyalty program in e-commerce is not directly identifiable as a separate business area as it is 
usually integrated in the core business model. As Gommans et al. showed in 2001, the area of “e-
loyalty” is integrated in many other business areas such as website and technology and customer 
service (Gommans, Krishman, & Scheffold, 2001). The idea of e-loyalty lays at the quintessence of the 
e-commerce business model, as often the customer acquisition costs do not cover the profit an e-
commerce shop can obtain from the first purchase. Furthermore, an online retailer does not have the 
“real world” exposure an offline retailer has and has therefore often to pay third parties for virtual 
exposure. These factors have forced the e-commerce industry to focus on returning customers and to 
put a loyalty program at the core of their operations. 
 
Customer acquisition: Customer acquisition is an area in which traditional retails and online retailers 
have fundamental differences. The difference arises primarily from their sales medium. While 
traditional retails have brick and mortar stores accessible only to customers in a geographic proximity, 
online retails are located on the internet and hence accessible from all over the world. Of course, this 
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is less of a limitation for large traditional retailers, however, even those need to take in account 
geographic proximity and availability of goods at individual stores while launching a marketing 
campaign. The difference in sales medium dictates also the marketing channels which can be 
employed. Traditional retailers employ relatively untargeted marketing campaigns by using public 
advertising spaces or by sending out catalogues while online retailers employ highly targeted online 
based marketing channels (Cordray, 2015). Even when consulting traditional retail marketing experts, 
it is easy to observe that all modern marketing strategies are based on the location of the store (Khan, 
2014). Consequently, the customer acquisition techniques and the use of KMS is very different in 
traditional retail and online retail. While traditional retailers can see little benefit from employing KMS, 
online retailers are dependent on such systems in order to improve their targeting, marketing mix and 
implicitly optimize acquisition costs. As explained by Britt: “E-commerce companies are depending on 
KMS for growth, customer acquisition and retention and to manage variable costs.” (Britt, 2014). 
 
Customer reactivation:

 

 Similarly to customer acquisition, there are important differences in reactivation 
capabilities for traditional retailers and online retailers. While both types of retailers have access to 
physical and online reactivation channels, such as newsletters, traditional retailers in most cases do 
not have access to customers’ e-mail address, unless these customers have joined a loyalty program 
or something similar. Online retailers on the other hand have access to their customers’ e-mail 
addresses and many even choose to add a newsletter option during the checkout process. 
Furthermore, since online retailer have access to past purchases and also see what the customers 
look at while browsing the shop, they can easily target individual customers with tailored offers. Well 
implemented KMS enable precise and often individual level targeting as well as customer lifetime 
value maximization (Britt, 2014). 

Product selection/category management:

 

 Similarly to the customer activation business areas, detailed 
customer knowledge enables online retailers to better plan their product offering and category 
management as well as efficiently manage their inventory. In addition to having less information about 
their customers, traditional retailers need to “manage increasing product proliferation and various 
consumer choice effects with limited shelf space” (Hübner & Kuhn, 2012). Online retailers do not have 
“shelf space” limitation, as goods are stored and distributed from a central location. Hübner and 
Kuhn’s study show that traditional retailers are also facing many technical challenges when managing 
“shelf space” (Hübner & Kuhn, 2012), fact demonstrating that the KMS implemented here usually do 
not meet all requirements. 

Pricing:

 

 Pricing is a topic of equal importance for both, traditional retails and online retailers. “Pricing 
has long been - and will continue to be - a core capability for retailers” (Kilroy, MacKenzie, & Manacek, 
2015). Traditional retails are increasingly facing competition from online retailers, even in the 
traditionally online safe segments such as groceries. The proof that online shopping for groceries is 
growing in importance is the success AmazonFresh has seen since 2013 and which recently even 
expanded into the UK (Kharpal, 2016). Online retailers are increasingly implementing dynamic pricing, 
which is type of “data-driven repricing” based on the information that KMS are constantly gathering 
and using. Furthermore, for online retailers, it is a lot simpler to reprice an item compared to traditional 
retailer which need to change the physical in-store pricing (Valentine, 2015). Traditional retailers are 
increasingly implementing pricing strategies with similar effects. A study done by Retailtouchpoints in 
2014 found out that my retailers, including Target, Toys “R” Us and Walmart used price-matching 
strategies (Retailtouchpoints, 2014), a technique mostly available to the online retailers due to 
transparency of competitors’ pricing and simple repricing. Overall, it seems like both online and 
traditional retailers are investing significant resources in constantly improving their pricing strategies 
and technologies. 

Acquisition cost of goods:

 

 Acquisition cost of goods is, similarly to pricing, very important for both 
traditional retailers and online retailer. It is very safe to assume that both industries are using the best 
available technologies and KMS in order to minimize the costs. The only advantage that online 
retailers seem to have over the traditional retailers is the detailed individual costumer knowledge 
which on an aggregated basis provides a better estimate of future demand. 

Marketing mix: Marketing is one of the key areas that differentiate traditional retailers from online 
retailers. As Sharma explains, “internet marketing can be referred as the backbone of ecommerce” 
(Sharma, 2015). When comparing the profit and loss statement of Amazon and Carrefour (see table 2) 
it can easily be observed that Amazon spends almost five times more on marketing relative to 

1096



revenues than Carrefour. Another big difference between traditional retailers and online retailers when 
it comes to marketing are the available channels and size of addressable audience. While traditional 
retailers face the geographic limitation, online retailers can target everyone in the world who uses the 
internet. Because of the large addressable market and the vast availability of marketing channels, but 
also because of the lack of physical presence, online stores are required to focus on online marketing 
and consequently develop and use advanced KMS in order to be effective (Britt, 2014). While in online 
marketing is all about targeting, a new study done by SWIRL in December 2015 shows that “traditional 
retailers are failing to meet consumer desires for ‘amazon-like’ personalization” and that “three out of 
four shoppers say that traditional retailers don’t understand their preferences and needs” (Swirl, 2015), 
highlighting that traditional retailers are far away from implementing a KMS based, data driven 
marketing strategy. 
 
4. CONCLUSION 
 
The importance of KMS is significantly higher for online retailers compared to traditional retailers. 
From the seven areas identified as relevant for applications of KMS (loyalty program, customer 
acquisition, customer reactivation, product selection/ category management, pricing, acquisition cost 
of goods, marketing mix), all seven are highly dependent on KMS for online retailers and only two for 
traditional retailers. Traditional retailers also have three areas (customer acquisition, customer 
reactivation and marketing mix) which from our outside-in analysis seem to either lack the 
implementation of KMS or underuse the implemented systems. From a business model perspective, 
the online retailers are also much closer to customer data then traditional retailers. Online retailers 
have the luxury of precisely tracking customer purchases, visits, visits on other websites and even 
track where people look on a particular page. With so much data available, it is natural that online 
retailers have implemented KMS in most areas of their business. However, traditional retailers have to 
make sure that they do not slack in implementing modern technologies aiming to improve their 
interaction with their clients and implicitly revenues and profits. Loyalty programs with active customer 
reactivation programs as well as the implementation of a cross-channel / multi-channel strategies are 
just a few of the options. A study from 2015 demonstrated that multi-channel shoppers, tend to use the 
online shop of their preferred traditional retail chain at the beginning, but once they become more 
experienced, they use the online grocery store with the best offering (Melis, Campo, Breugelmans, & 
Lamey, 2015) demonstrating the importance of the implementation and usage of state-of-the-art KMS 
and CKMS aiming to acquire and reactivate new customers instead of using traditional one way data 
processing BI systems. 
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