
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

KEY INSIGHTS 

1. Nanostores are greatly disenfranchised in CPG 
SC in emerging economies, although their retail 
operations are most consumer-oriented. 

2. Including Process Improvement with Network 
design allows for fruitful insights across 
strategic, tactical & operational tiers. 

3. Constrained Clustering allows for considerations  
regarding minimizing average inter-stop 
distances, as well as leveling demand to occur. 

 

Introduction 

The sponsor is a company that offers a service for 
convenience nanostores in Guadalajara, Mexico 
through an online app with which the store owners can 
place orders on the SKUs they desire from the typical 
assortment. It focuses on customer service, minimal 
price-up marks (~5% margins), delivering them in their 

own vehicles, and only requiring cash payment upon 
order delivery.  

The sponsor tries to tackle an inherent problem for 
these nanostores: The arrival of global retail 
companies, and their rapid expansion in the Mexican 
food and grocery industry has led to increasing 
pressures to the over 600,000 nanostores in the 
country. The big retailers have a clear advantage in 
terms of price, product availability, and quality over 
their traditional counterparts.  

Effectively serving as a direct distribution channel, the 
sponsor’s platform addresses difficulties for both small 
and medium suppliers, as well as the store owners, 
helping them consolidate their operations, while 
generating valuable information from a traditional 
retail channel that is so fragmented that barely has 
available information. 

Problem 

Still in a testing phase, the sponsoring company has 
already handled over 3,000 orders with their own 
delivery truck in the metropolitan area of Guadalajara. 
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During this 14-months phase, their platform has been 
collecting valuable data and primarily been used to run 
field testing; allowing them to establish processes, 
improve app functionalities & usability, and get a 
better understanding of the supply chain hurdles their 
value proposition creates 

Their current supply chain network is comprised of 
121 customers and one warehouse. Due to the high 
stochasticity of customer order placements 
throughout the week, and the companies given 
resources (one warehouse and one delivery van), it 
has implemented a policy that allocates a free delivery 
to customers on a set weekday per week – from 
Monday to Saturday. The implemented policy has led 
customers to prefer waiting for their orders, and 
schedule delivery on their allocated weekday, i.e. 
when the delivery results without additional fees. This 
is a clustering approach they performed that has given 
them great results, although it has improvement 
potential. 

The main questions for the sponsor company now 
include: How to re-design my operations to maximize 
efficiency in a tight-margin business? How can I 
prepare my logistics network better to scale the 
business in the upcoming months, with such a high 
uncertainty? 

Methodology  

Our research tackles the sponsor’s main questions 
through a data-driven approach consisting of two 
different stages. In the first one, we tackle the 
operational and more qualitative aspects of the 
logistics operations of the company through a Value-
stream mapping (VSM) approach. During the second 
stage, we use a scenario planning of the network 
design approach to solve the more quantitative and 
strategical aspects concerning their current model. 
These two approaches also tackle two different 
dimensions of their current operations: the operational 
side with the VSM, serving as an input for the strategic 
design of the network design in the medium to long 
term. In this section we will present both.  

Value Stream Map 

VSM is a very commonly used tool in production 
environments. In this research we focus on 
implementing this kind of lean techniques outside of 
the manufacturing world and into the operations of the 
warehouse of the sponsoring company. The aim is to 
identify potential inefficiencies in their processes and 
propose solutions that will tackle them and enable a 
smoother flow.  

The process we analysed is the order processing, 
from the moment it is received in the system until it is 
delivered. This technique involves the collaboration of 
the company, that helps to identify current problems, 
inefficiencies, and potential solutions. In a first step, a 
current-state map is developed, depicturing the 
process state as it is. Through analysis and taking into 
consideration the seven wastes of lean (inventory, 
waiting, motion, defects, overproduction, 
transportation and overprocessing), we identify the 
bottleneck, as well as areas where the process can be 
improved with the means that the company currently 
has. One of the most relevant findings include the 
bottleneck, which was outside of the process that we 
were analysing but it impacted the available 
resources.  

The future-state map that we developed includes the 
recommendations that we make for possible 
improvements, some of these are:  

- Batch picking 
- Reorganisation of the purchasing process 
- Centralization of the order processing info 
- Introduction of a warehouse allocation 

system 
 

We equally took into account certain changes that the 
company is making at the moment, such as hiring new 
staff and preparing for the implementation of a 
warehouse management system. All of these changes 
lead us to significant changes, especially in the 
number of orders that can be prepared per day. The 
following table sums up some of these results:  

 Current-state  Future-state  

Inventory 3.5 days 3.5 days 

Processing time 108 minutes 100.3 minutes 

Warehouse FTE 0.5 1 

Order capacity ~19 ~78 

 

We can see that the most relevant change is withing 
the capacity, however, to achieve this, we equally 
need a reorganisation of the process that allows to 
have 1 full FTE dedicated to warehouse activities.  

Network design scenario-planning 

For the network design side of the research, the focus 
is not to find the combination with the lowest total 
costs, but to understand the characteristics of possible 
future scenarios and their total costs, including 
different variables like:  



 Different vehicle type 

 Different number of customers and 
characteristics 

 Different customer acquisition approach: 
Highly concentrated or dispersed in the city 

 Different warehouses 

With these scenarios, the sponsor company can plan 
for the future in a more data-driven way depending on 
how certain milestones are achieved in the real-life 
operation. The tangible results of this research can be 
replicated in the future for them and can be used as a 
framework for other similar e-platforms with uncertain 
customers’ location and demand. 

For the Baseline Model, which is the models that 
mirrors the current state, it would be feasible to solve 
a Location Routing Problem (LRP) using Mixed-
Integer Linear Programming (MILP) for the current 
customer base and demand (121 points of demand 
(PODs), 1 vehicle, and 1 warehouse), but trying to 
include some requirements like intermittent demand 
will increase the complexity in a large scale, since 
Guadalajara has a potential of 19,000+ nanostores 
that could become future customers and there is a lot 
of uncertainty. 

Thus, using an exact solution like a MILP and specific 
scenarios to solve the problem no longer becomes an 
option, so we have decided to rely on a network 
modelling approach using Continuum Approximation 
(CA) for route cost estimations, developing a model 
that allows the sponsor company to understand the 
requirements of each possible future scenario and 
seek for costs reductions while maintaining a high 
service level.  

This is particularly interesting for this research due to 
the scarce literature found targeting the application of 
CA-based routing cost estimations for similar 
purposes in emerging markets – mainly e-commerce. 

To reduce the complexity of the model, we use a 
single product representative of the sets of SKUs per 
order, defined as ‘boxes’ - a 0.03 m3 unit that can hold 
a set of SKUs to be delivered for a client. This is done 
because the demand data available for the different 
SKUs is very limited, and robust forecasting is near to 
impossible, and also because including single SKUs 
would require the inclusion of a solution approach to 
the knapsack or bin packing problem in the model, and 
greatly increase its complexity. 

Thus, the model captures the total deliveries to 
customers in terms of ‘boxes’ packed with the different 

SKUs ordered, simplifying the implementation, and 
not addressing the procurement process - already 
being tackled internally by the sponsor. 

The general process aims to develop a model based 
on real information, and that model will be applied to 
the different future scenarios to minimize the total 
operational costs of the sponsor company. First, the 
initial model was generated with the following 
approach: 

1. Literature review on Network design, 
optimization, MILP, LRPs, and CA. 

2. Data collection, cleansing and analysis for the 
original data using Tableau. 

3. Identification of the key factors to be considered 
for the model. 

4. Baseline LRP-CA model generation in Python 

5. Baseline model results validation 

Then, the second step was the future scenario 
generation and model application to those scenarios: 

1. Develop future scenarios considering variables: 

a. Vehicle type & required fleet 

b. Number of clients and concentration – 
dispersed in a 7.5 km radius, or 
concentrated in the same 
neighborhoods currently served 

c. Different warehouses 

2. Data collection and analysis for each of the 
variables, considering the VSM recommendations 

3. Cluster customers for each scenario with 
restricted K-means clustering 

4. Run the model for each of the 14 future scenarios 
developed 

Impact of K-means clustering and fleet utilization 

The results of this step showed great insights for the 
sponsor company. Clustering the clients with a 
Restricted K-means clustering approach helps in 
reducing the variability of the daily operations and thus 
making the requirements even. This impacts directly 
the feeling of the need of an additional van because of 



specific days with high workload, combined with the 
recommendations of the VSM approach. 

At the time the Project was performed, the sponsor 
company has a low fleet utilization on average 
(~25%), so the acquisition of additional vehicles is not 
justified until they reach at least 500 clients in their 
client database (or the equivalent number of orders 
per weekday with a different number of customers). 
Meanwhile, they can benefit from the use of bike 
deliveries, which have low fixed costs. 

 

Client acquisition and procurement strategy 

To focus the client acquisition strategy, there is not a 
big difference between a high client concentration and 
a dispersion approach in terms of fixed costs due to 
the requirement of integer vehicles.  This might sound 
counterintuitive, but the main differentiator is to 
increase the number of customers in each current 
cluster to increase the number of stops in the same 
route.  

The reason for this difference is that even if the cluster 
area is bigger in the dispersion scenarios, the fixed 
cost difference is the same for both scenarios, leading 
to a variable cost difference – distance and time. The 
difference in total distance in both high concentration 
or dispersion is between 7.4% and 11.7% with the 
parameters and variables selected. 

If you already travel the same distance by visiting a 
cluster, the main cost-reduction activity comes from 
performing delivery stops in that tour – the linehaul 
distance is not as relevant for the short distances 
evaluated within a city. 

Changing to a new warehouse closer to the central 
market is only worth it if a robust business case 
considering the benefits for the procurement and 
inbound transportation process justifies the additional 
costs, which otherwise could be used to acquire an 
additional van in the future. 

 

Bike deliveries 

The van vehicles have high fixed costs, making a high 
utilization of them crucial. Bikes have low fixed costs, 
but their dependency on the variable costs (wages) 
limit their use as a viable option for a big customer 
base. They can benefit from using bike delivery on 
clusters with high density and/or road traffic.  

 

Conclusions 

In this work, we establish both a qualitative model and 
a quantitative model to support a strategic definition of 
an e-platform distribution through process 
improvements and network design, incorporating the 
VSM results into location-routing models using 
continuum approximation, seeking to jointly 
considering the distribution center process 
improvement, the facility location, and vehicle routing 
for a startup about to enter a scaling phase. 
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