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Logistics of E-Groceries.de 

Amardeep Banerjee and Franziska Siemens 

Attended home delivery and customer retention remain the biggest chal-

lenges for an e-grocer. Same day delivery resulted in death knell for Web-

van one of the pioneers of e-groceries. On time, reliable delivery of grocer-

ies is a competitive differentiator and enhances customer loyalty, under-

stating the importance of the last mile problem. The following work aims 

to find out the key factors characterizing the fulfilment strategy for a Ger-

man online grocer in solving the last mile delivery problem. Literature anal-

ysis and study of business models form the basis of the conceptual frame-

work. Furthermore, expert interviews from retailers using two different 

business models i.e. multi-channel grocer and pure e-grocer are conducted 

for practical insights and validation of the work. 

Keywords: E-fulfillment, Last Mile Problem, Omni Channel Groceries, KPI 
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1 Introduction 

The increased usage of internet has fuelled great interest in "point and 

click" way of living. Instead of traditional store shopping, goods are ordered 

online which need to be shipped to the final customer (Bubner et al., 2014). 

E-commerce sales in Germany are expected to reach 900 billion Euros by 

2018, which is double the value of the present sales (eMarketer, 2014b). Ac-

cording to a recent study, the online grocery market in Germany had a turn-

over of 1.08 billion Euros and it is expected that the market grow by 44.4% 

to 1.56 billion Euros. (IGD report, 2013). The fact that an average consumer 

visits a grocery shop 2.2 times a week (Kahn and McAlister,1997) and 82 % 

of the online shoppers bought grocery online as a substitute to their fre-

quent visits to the grocery store rather than one off stocking up or special 

occasion activity (Sneader et.al, 2000) makes online grocery an attractive 

preposition. Delivering the right product at the right time to highly price 

sensitive and internet-powered consumers is no easy task. The last mile is 

defined as the final stage in the distribution process in online retailing and 

is one of the most challenging parts of the supply chain (Esper et al., 2003). 

Recently, there has been increased usage of innovation and technology like 

usage of drones, smart bikes and referigated lockers (Gevaers, 2014) for on-

time distribution of goods ordered online. For example, DHL implemented 

a research project for using drone delivery to the north German island of 

Juist. By using drone delivery, DHL wants to overcome infrastructural and 

delivery time related issues (Deutsche Post DHL, 2014b). It is estimated that 

the last mile accounts for 30% - 70% of the total logistics costs in a supply 

chain (Gevaers et al., 2011). The last mile problem becomes increasingly 

important for the grocery sector due to delivery of order promised within 
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fixed time windows and perishability aspect of groceries (Punakivi et al., 

2001; Agatz et al., 2008a). Section 2 will discuss the state of the art studies 

in e-groceries and last mile. This is followed by identification of different 

factors important for efficient and responsive e-grocery supply chains. 

2 Literature Review 

Geoffrion and Krishnan (2001) identify three major parts of e-commerce i.e. 

consumer-oriented activities, business-oriented activities and the infra-

structure oriented activities that are needed for the former two other parts 

to function. Multi-channel retailers are also referred to as “bricks-and-

clicks” retailers (Xing and Grant, 2006). For outlining the scope of the work, 

it is important to differentiate that pure and multi-channel retailers face 

different logistical challenges and trade-offs (Johnson and Whang, 2002; 

Agatz et al., 2008b). Pure players do not sell their products via physical store 

presence but via the means of electronic networks whereas multi-channel 

retailers rely on a combination of traditional retail stores and online ser-

vices. Pure players are exposed to complex logistical decisions. Order pick-

ing, routing and order delivery are three logistical processes to be per-

formed (ring and Tigert, 2001). In particular, demand variance has contrib-

uted to the development of different logistics approaches and business 

models (Kämäräinen et al. 2001a). 

2.1 State of Art on E-Groceries 

An e-grocer has the advantage of comparatively low initial investment but 

needs to very efficient yet responsive to sustain the competition in a price 
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sensitive grocery market. According to Pyke et al. (2001), supply chains for 

online retailers compromise processes under two main categories i.e.  

supply management and order fulfilment. Supply management deals with 

the management of the supply and the inventory of the products, whereas 

order fulfilment includes all the processes from the point of a customers’  

buying decision until the moment when the good has been received.  

Different logistical processes will be triggered when a customer orders a 

product online. E-groceries are plagued with a variety of challenges ranging 

from design of a website to the pricing and execution of the final delivery 

process.  

Challenges arise on different planning horizons from long term (e.g. net-

work design) to short-term decisions (how to execute the final transporta-

tion). Delivering a product or a service to the customer has been proven as 

one of the most challenging tasks within the order fulfilment processes 

(Fernie and Sparks, 2009). Table 1 summarizes the recent studies related to 

framework development in online groceries. On a strategic and tactical 

planning level, providers have to make decisions choosing a certain deliv-

ery service level that balances customer convenience and efficiency in 

terms of costs (Agatz, 2008b). 
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Table 1 Recent studies on framework for online Groceries 

Reference Focus area and Methodology 

Lunce(2006) Descriptive framework for Strategic problem 

Agatz (2008b) Strategic, Tactical, Short term order routing 

Boyer (2009) Analytical and Simulation approach to the strate-
gic problem.  

Colla (2012) Descriptive framework for Strategic problem 

Ehmke (2014)  Analytical model for Short term routing  

The presented frameworks have looked into short-term order routing stra-

tegic and tactical planning problems. Research methodologies used for 

these studies are literature overview, descriptive framework, analytical 

modelling, empirical studies or simulation based studies and case study re-

search. The focus has been on analytical models for routing problems and 

development of descriptive frameworks. E-Grocery research has primarily 

delved into three areas i.e. customer service quality, design of conceptual 

frameworks and higher-level strategy based papers (Kuhn et al. 2014). On 

the strategic and tactical planning level of the last mile delivery, providers 

have to make decisions like choosing a certain delivery service level that 

needs to balance consumer convenience and efficiency in terms of costs 

(Chakravarty, 2014, p. 153; Agatz et al., 2008b). There exists a gap in litera-

ture regarding innovation in the last mile problem of e-grocers. Literature 
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studies with respect to online groceries can be divided into two distinct pe-

riods. There has been an abundance of research interest in the early 2000’s 

and renewed interest 2010 onwards. There has also been increased atten-

tion on carbon emissions of different fulfilment methods (Loon, 2014), 

(Belavia, 2014). 

2.2 Customer Behavior and Last Mile 

A number studies have looked at the effect of consumer behaviour in e-

commerce. For example, Reibstein (2002) finds that customers in online 

sales are very heterogeneous and that the price of the products plays in im-

portant role in the purchase process even though it is no guarantee for cus-

tomer loyalty, concluding that on-time delivery is important. Hsiao (2009) 

evaluates a study comparing buyer preference choices between online and 

offline stores concluding that the monetary value of the delivery time is 

highly valuated by the customer. Corresponding with Hsiao (2009), Zhang 

(2008) identifies the delivery time as one important element in the transac-

tion process. It can therefore be concluded that delivery times play an im-

portant role in e-Commerce logistics effecting customer behaviour and 

preferences (Esper et al., 2003). Furthermore, Swaminathan and Tayur 

(2003) argue that customer expectations in e-Commerce in terms of deliv-

ery time and timeliness have increased in e-commerce. Xing and Grant 

(2006) emphasize high consumer expectations in terms of reliable and fast 

deliveries at convenient times. Boyer et al. (2003) show that late deliveries 

result in customer dissatisfaction.  
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Boyer and Hult (2005) examine case studies in the grocery industry to sur-

vey customer behavioural intentions. They conclude that e-Business qual-

ity (i.e. ease of use), product quality (i.e. assortment and quality) and ser-

vice quality (i.e. credibility and communication) have a significant impact 

on customers buying intentions. In addition, they indicate that conven-

ience in receiving a delivery is more important than the actual price. Brusch 

and Stübner (2014) examine customer expectations in terms of delivery 

times for German online shoppers. They find that there are differences in 

expectations within different clusters of consumers, e.g. frequent online 

shoppers are interested in fast deliveries. Schnedlitz et al. (2013) states that 

online-shoppers prefer home delivery to alternative delivery solutions such 

as a collection delivery point. Blauwens (2010), state that logistics provider 

should offer specific time windows for delivery (Agatz et al., 2008a). Boyer 

et al., (2004) show that offering narrow delivery time windows is a great op-

portunity to induce customers. Specific time slots for delivery can help im-

prove the customer service and efficiency of the delivery (Agatz et al., 2011).  

In conclusion, corresponding customer behaviour in e-Commerce has a big 

relevance in terms of logistical processes and services. Småros et al. (2000) 

argue that customers’ needs need to be considered first before implement-

ing new services. High consumer expectations and preferences are main 

drivers for efficiency of the delivery. Yrjölä (2001) formulates the cost struc-

ture of different steps of the supply chain and develops a model for tradi-

tional grocery stores that want to enable electronic grocery shopping. The 

findings from this paper are closely related to Punakivi and Saranen (2001). 

A number of researchers (Gevaers et al., 2014; Fichter, 2003) support the 

idea of developing a cost simulation tool as there exists a lack of available 
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real cost data. Gevaers et al. (2014) developed a tool that simulates based 

on a time and distance function. The last mile delivery costs per unit deliv-

ered are calculated taking into account several characteristics related to 

the last mile delivery (for example potential delivery time windows, pooling 

effects and customer density) into account. 

3 Conceptual Framework 

The following chapter will deal with the development of a qualitative 

model, which incorporates potential effects of innovation on costs. 

3.1 Factor Analysis 

In order to establish the last mile cost factors, different cost factors and 

drivers need to be identified. The last mile factors are subdivided into de-

livery related, innovation and external factors. 

3.1.1 Delivery related factors 

Multiple deliveries and FTHR (First Time Hit rate) have an influence on the 

last mile costs (e.g. Vanelslander et al., 2013; Gevaers, 2014). The term FTHR 

implies the percentage that a product can be successfully delivered to a 

customer at first try. If a product cannot be delivered to a customer at first 

try, the FTHR decreases because the product has to be taken back by the 

delivery provider. In case of a failed delivery, repeated deliveries are neces-

sary which result in higher costs (e.g., Song et al., 2012; McLeod et al., 2006). 
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To avoid multiple deliveries and increase the FTHR, alternative solutions 

are being evaluated and currently being tested in practice. Additionally, al-

ternative delivery concepts like unattended home deliveries, collection de-

liver points and store based pick up can increase the FTHR and help to 

avoid failed deliveries (Morganti et al., 2014b). The dropping factor de-

scribes the average number of parcels that are being delivered per stop 

(Gevaers, 2014; Schnedlitz et al., 2013). In order to lower delivery costs, a 

higher dropping factor implies better cost efficiency as more packages can 

be dropped at one stop resulting in time savings (Schnedlitz et al., 2013).  

The dropping factor has a direct effect on the delivery efficiency in terms of 

costs. The higher the dropping factor, the lower the costs of the last mile 

delivery. Collection delivery points wherein more than one customer is 

served at once can influence the dropping factor in the last mile delivery, 

but requires high constant demand. The density of customers has a direct 

influence on the last mile delivery costs and is directly associated with the 

miles that have to be travelled (Boyer et al., 2009). 

3.1.2 Innovation Factors 

The vehicle factor contains the vehicle operating costs, which are directly 

related to the distance travelled (Pulido et al., 2014; Vanelslander et al., 

2013). Vehicle operating costs are time and distance-related costs. Vehicle 

operating costs are related to the distance travelled and include several 

factors such as drivers’ wages, fuel consumption and maintenance. The 

driver wage covers the costs involved in navigation of the vehicle, serving 

of the customer and maintenance or safety checks on the vehicle (Koether, 

2014, p. 86; Vanelslander et al., 2013). Innovation can influence the different 
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operating costs with regard to the vehicle use. Different types of vehicles 

can have a different impact on the last mile delivery costs and offer scope 

for innovation. For example, delivery by drones can result in savings in time 

and Labor costs. 

3.1.3 External Factors 

A delivery needs to be planned taking into account external factors. For ex-

ample, delivery to city locations might be subjected to travel legislations 

like restricted time slots for entering different regions (Quak and de Koster, 

2009). Infrastructure restrictions are considered as external factors. For ex-

ample the limited number of delivery vehicles allowed entering densely 

populated urban areas in peak evening hours. Customer density and infra-

structural restrictions can affect the dropping, stopping factor and the ve-

hicle operating costs (e.g. Boyer et al., 2009).  

3.2 Framework for Solving the Last Mile 

The framework has to be interpreted as outlined in the following. From a 

supply chain perspective, the model looks at key performance indicators to 

manage supply and demand. Four set of KPI’s are identified and there are 

number of levers that have a direct and indirect effect on these KPI’s. 
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Table 2 KPI’s for the last mile 

KPI Factors Reference 

Product  
Assortment 

Inventory optimization 
Demand forecasting 

Agatz (2008) 
Agatz (2008) 

Delivery Profile 

Number of Time windows 
Length of Time windows  
Frequency of Time window  
Delivery Factors  

Punakivi (2001) 
Punakivi (2001) 
Boyer (2009) 
Gevaers (2014) 

Degree of 
Innovation 

Process + Service 
Innovation 

Gevaers (2014) 
 

Value Based 
Pricing 

Pricing of Time windows 
Minimum order quantity 

Agatz (2008) 
 

Table 2 describes the KPI and the corresponding lever important in solving 

the last mile problem. The KPI’s are decisions belonging to different plan-

ning levels of a supply chain. Innovation and value based pricing are two 

factors, which can be a good basis for service differentiation. Innovation 

(e.g. service and process), not only implies a change in some predominant 

components of order picking and order delivery, but also influences time 

or distance-related variables. 
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Figure 1 Factors for solving the Last Mile Problem  

The first KPI, product assortment determines the assortment size i.e. num-

ber of products to be sold and the corresponding inventory policy for each 

of these products sold. High availability of the right product assortment 

gives an e-grocery player the necessary scale to compete with several 

Consumer Expectation Provider Efficiency

1. Product Assortment

2. Min. Delivery Prices

3. Time Related factor
- Lead time                                            
- Response time                         
- Delivery Profile

1. Delivery Factors
- Delivery Profile
- Reception mode
- Order Value

2. Service and Process
based Innovation

3. Value Based Pricing
- Pricing of Time

windows

4. Infrastructure and
Regulations

Consumer Service Level vs Cost Reduction
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multi-channel retailers. The strategy here can be niche based either prod-

uct assortment or a whole range for product assortment. Managing capac-

ity and inventory are important levers for ensuring right size of product as-

sortment. The time and speed of delivery are important factors as they 

have a direct effect on the last mile and corresponding customer satisfac-

tion. With gradual increase in volume of the online grocery market, there 

will be less scope for changes in assortment size or time of delivery. 

As mentioned before, the provider has to fulfill consumer expectation en-

suring high efficiency in terms of cost, the key performance indicators and 

factors are grouped into two categories namely customer expectations and 

provider efficiency in figure 1. One of the main challenges of the last mile is 

inefficient delivery routing due to unreliable deliveries that need to be 

made to remote areas. In order to implement innovation, laws and legisla-

tions need to be taken into account. The proposed framework combines 

different factors identified in the state of the art and can be used a guideline 

for e-grocery business in handling the logistical challenges. 

 Practical insights from the industry are always helpful in validating the 

work. The following sections will first discuss the existing business models 

and strategies in Germany. Insights from two German e-grocery retailers 

will be discussed. 
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4 Business Practices in Use 

The market is characterized by price sensitive customer evident by the high 

presence of discount stores that consists of approximately 44% of the total 

retail chains (AT Kearney, 2012 p.2). Multi-channel retailers REWE, Edeka 

along with Lidl-Aldi dominate 70% of the market share in Germany (planet 

retail.net, 2015). German e-grocers use a variety of business models for ful-

fillment. Aldi, Lidl primarily use physical stores for selling grocery and 

online channel only as a catalogue where orders cannot be placed. Tradi-

tional multi-channel retailers like REWE, which actively use online and of-

fline for selling groceries. Drive in concepts are currently tested by multi-

channel retailers like Edeka drive (planetretail.net, 2015). The drive in ful-

filment model saves in order delivery costs and uses its physical store as 

collection point for a number of deliveries. Shopwings.de is a Berlin based 

start-up, which gives customers options to their product assortments from 

different supermarkets in their vicinity. The purchase will be compiled in a 

regional grocery store and delivered by personal shoppers in their private 

vehicles. If an item in the desired supermarket does not exist, the personal 

shopper purchases a replacement item. Delivery is possible within two 

hours after the order. The variable delivery fee is dependent on the size of 

the basket. With conditions of anonymity or non-quantitative data in some 

cases, managers from two different German e-groceries agreed to share 

their insights in a semi-structured interview. A logistics routing manager 

was interviewed first as a sample interview. We intended to interview C-

Level senior managers who have ample decision-making powers and work 

experience. Furthermore, two conversations were held with the respected 
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expert, first being an unbiased general perspective on the e-grocery fulfill-

ment and last mile problem. The factors identified and the developed 

model was send well in advance to ensure the expert has ample time to 

reflect on the interview.  

The interviewed managers were selected because of the different business 

model and fulfillment methods used. Triangulation was obtained with two 

different practical perspectives and a revisit interview on the same model. 

4.1 Insights from Shopwings.de 

The fact that all the existing players are currently experimenting with their 

fulfillment methods makes case study based or empirical data simulation 

study difficult. The following section discusses practical insights regarding 

the factors affecting online grocery obtained in the form of a semi struc-

tured telephonic interview. 

4.1.1 Important Factors for E-Grocery 

The representatives from Shopwings.de foresee the current German mar-

ket as underdeveloped as compared to markets like the United States. They 

identified the lack of best strategy for online grocery in Germany. According 

to the interviewee, multi-channel retailing or a global network model is the 

way forward. Furthermore, they emphasize on need for collaboration be-

tween online and offline channels for maximizing the pooling effect and 

avoid cannibalization of sales. Accordingly, speed and same day delivery 

are the most important performance factors for success in e-grocery. The 

interviewee emphasize on speed because of high competition and perish-

ability factor of groceries. They state that Amazon has set same day delivery 
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as the ultimate benchmark for success in e-commerce. Low volume and 

low value orders with limited lifetimes and the fact that the majority of or-

ders are to be delivered in presence of the customer i.e. attended home de-

livery differentiates home delivery of groceries from Amazon. Furthermore, 

they acknowledge the importance of inventory management for preven-

tion of stock outs, but state that customers are generally willing to accept 

replacements. 

4.1.2 Innovation and Future of E-Grocery 

Regarding usage of drones and innovation in online grocery, the inter-

viewee stated that it could be seen as a possible means of online distribu-

tion in the future. Regarding order pricing and time windows, the inter-

viewee were ambivalent. Vehicle routing is done automatically by the use 

of software. The interviewee state that innovation is an important factor 

but more in terms of distribution. For example, inclusion of B2B grocery ser-

vices and introduction of clusters of third party delivery services to serve 

the rural population. The interviewee state that the German grocery retailer 

can take a cue from the French model of collection delivery points for order 

fulfilment. Collection delivery points in gas stations are also a norm for UK 

based grocery retailers considering the limited amount of available space 

for physical stores. Furthermore, online grocers can benefit by dedicated 

collaboration with supermarkets or cash and carry chains. 

4.2 Insights from a Multi-channel Player 

It was interesting to observe that the same set of questions yielded differ-

ent opinions from a logistics manager of a leading multi-channel player. 
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The interviewee was positive about the future of pure online grocery play-

ers but did not see them as a threat to multi-channel retailers. 

4.2.1 Important Factors for E-Grocery 

The interviewee stated that the current German grocery market is highly 

cost dependent and costs are the primary drivers for the different fulfilment 

strategies. The interviewee was in agreement with the factors discussed in 

the model. The interviewee was particularly in agreement with product as-

sortment factor that is an indication of product availability. The seasonality 

of products coupled with uncertainties in delivery of the product by sup-

plier affect the order picking processes. The interviewee stated that cus-

tomers are unforgiving for either mistakes in order delivery that are related 

to unavailability of inventory or error in order pricking. Regarding compar-

ison with crowd sourcing based delivery, the interviewee emphasized on 

the trust factor. Customer trust and delivery personnel behaviour are two 

important factors. 

4.2.2 Innovation and Future of E-Grocery 

The lack of alignment and internal conflicts between the different depart-

ments regarding acknowledgement of costs related to low valued inven-

tory products play a role. The interviewee gives an analogy of spare prod-

ucts industries, characterized by high number of products that are of low 

value.  

Regarding usage of drones, the interviewee was positive in general but was 

not sure of the weight bearing capacity of drones. The interviewee opined 

that innovation is important but right now, the grocers need to optimize 
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the current situation and get their basics right before thinking of auto-

mated warehouses. The interviewee states that delivery of groceries in of-

fices or collection was imaginable in cities like Berlin.  

According to the interviewee, another possibility could be introduction of 

community trucks for the weekdays with complete refrigeration systems at 

convenient pick points as an alternative to home deliveries.  

The literature review, the developed framework and the practitioners’ 

acknowledge the importance of the last mile problem. The practitioners fo-

cus more on getting the operational issues right for ensuring the delivery of 

the product. Furthermore, the practioners focus on intra-organizational co-

ordination and human factors of the delivery personnel. The literature 

study showed that various deliveries related factors like FTHR, vehicle-op-

erating factor, dropping factor significantly affect the costs of the last mile 

delivery. As seen in literature, innovation is not clearly linked as a solution 

to the last mile problem. The practioners view innovations like drone deliv-

ery as a possibility for the future. Currently standard routing software is 

used for vehicle routing and planning of delivery in practice. There has been 

less focus in practice and literature on the usage of pricing mechanisms for 

exploiting customer heterogeneity in online groceries.  

Furthermore, in practice pricing is not explicitly seen as a key tool for man-

aging demand and capacity. Dynamic or differentiated order based deliv-

ery fees based on length of time window and the time of ordering can result 

in higher revenues. Two main shortcomings of the work can be from a the-

oretical and practical perspective. A specific analytical model for the last 

mile and KPI based studies (Grégory, 2014) could have been discussed in 

detail to form the basis for the theoretical model. Furthermore, the results 
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do not address interdependencies among the different KPIs. A detailed sur-

vey of the existing grocery business models in Germany and comparison 

with other western European grocery markets for operational leanings can 

give more practical insights and relevance to the model. 

5 Summary and Conclusion 

This work is closely related to Agatz (2008) Gevaers (2014) in terms of the 

central theme of online groceries and model development. Specific Factor 

based analysis for the last mile and validation for a German player differen-

tiates this work from the after mentioned papers. Relevant problems un-

derlying the last mile delivery were identified by the use of press releases, 

literature and different studies. It was shown that innovation (independent 

of its type) could have effects on different factors that drive the costs for the 

last mile delivery. Innovation can be profitable in terms of costs but it can-

not be concluded how much it has an effect on customer service level.  

Future studies can prioritize the factors according to their affect and cur-

rent relevance in solving the last mile problem. Efforts should be directed 

towards incorporating service level aspects like lead-time and response 

time explicitly. Value based pricing can be the basis for development of a 

revenue management model for stochastic demand distribution and un-

known customer classes. The effect of returns and environmental regula-

tions (Weltevreden, 2008) on the last mile problem specific to online gro-

ceries is also a possible area for future research.  
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E-commerce players (multi and pure players) can use the model as a guide-

line to evaluate which cost factors could affect the last mile problem. In ad-

dition, an important managerial implication is that there exists no right 

strategy for solving the last mile fulfillment problem. Nevertheless, this 

model shows the relation between different costs factors but not their ex-

tent of effects. With the help of quantitative data such as sales volume, in-

vestment costs and implementation costs a business case study can be de-

veloped. 
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