
1 
 

 

Cost-to-Serve Analysis  
 A case study in a FMCG Company 

Vanessa de Oliveira P. R. de Freitas 
October 2017 

Abstract 
The growing competitiveness of global markets has created pressures within organizations to reduce the costs associated with 
logistics processes, while increasing the level of service provided to customers. Therefore, monitoring the allocation of these 
costs, by activity and by customer, acquires a central role in enhancing organizational performance and achieving 
competitiveness. The knowledge and monitoring cost allocation across the logistic process is a valuable information for 
decision-making, allowing a more efficient distribution of financial resources management. The more accurate, detailed and 
accessible the information is, the greater the organization's ability to respond if necessary, enabling the processes optimization 
as well as regarding material and informational flows. It is within this scope that the present study arises, whose objective is 
the development of a Cost-to-serve decision support tool, in order to determine and storage Company’s X logistics costs, as 
well as its representation on a dashboard and analysis of the reports obtained. Therefore it is possible to identify customers 
and critical activities for the organization. The cost-to-serve tool and subsequent analysis allowed the quantification of the 
clients and respective logistical activities that cause greater impact in logistics costs, compared to their revenues. Thus, it 
became possible to recognize points of operational improvement, so that sensitivity analyzes were carried identifying costs 
reduction opportunities within activities that, per client, were considerate to be critical. 

Keywords: Cost-to-serve; ABC analysis; Logistics; Support decision tool; Cost reduction; Dashboard 

Abbreviations:  CTS – Cost-to-serve; ERP – Enterprise Resource Planning; MSL – Market Supply Logistic; OP- order processing; 
SKU- Stock Keeping Unit 

1. Introduction 
The current socio-economic paradigm and the market 
volatility itself have reinforced the importance of logistic 
and operational improvement within organizations. The 
processes simplification and the operational times 
reduction, required an increasing efficiency regarding 
allocation of financial resources in order to guarantee 
the competitive advantage of companies, within their 
scope of action. During the 90’s, customer service was 
defined as the product of logistics systems, measuring its 
effectiveness. For this reason, planning logistics service 
provided to clients should be achieved through a 
strategic perspective, assessing the customer specifics, 
the organization performance, as well as its main 
competitors, thus allowing the service adjustment to 
customer’s demand [1]. The evolution and increasing 
complexity of logistics over the last decades triggered 
the need to increase customer service throughout all the 
logistics process [2]. Thus, the logistics service provided 
to clients has acquired a significant role in supply chain 
management, since it depends on the organizational 
culture and acts as a differentiating parameter. 
However, nowadays, logistics faces several challenges 
such as [3]: 
•Cost optimization: ability to provide quality services at 
a competitive price; 
•Robustness and resilience: ability to deal with 
unforeseen events such as delays or errors during orders 
preparation; 

•Customer orientation: anticipate and respond to 
customer needs; 
•Adaptability: allows the change of logistic priorities in 
a faster way, without significant cost increasing. 
So, it became extremely important to quantify and 
monitor costs across the logistics process. In fact, 20% of 
customers generate 225% of an organization's profits, 
while 70% profits equals to expenses and the remaining 
10% account for a loss of 125% [4]. Thus, it is extremely 
important to develop systems and tools that increase the 
visibility of financial resources allocation along the 
supply chain, so it is possible to identify potential 
improvement points and thus restructure processes, as 
well as redefine customer’s approach strategies, 
focusing on minimizing costs and increasing service 
quality. This is a valuable knowledge for organizations, 
since it allows them to increase their focus on customers 
and products that are more profitable [5]. 
In terms of accounting systems, there are two 
recurrently mentioned in the literature, even though in 
most cases they are not directly applied to logistics: 
tradition accounting systems and Activity Based Costing 
method. 
Traditional costing systems are based on attributing 
costs to products or services explicitly and do not fit 
within the volatility and competitiveness of nowadays 
markets, since those methods misallocate indirect costs, 
leading to inaccuracies in the measurement of 
products/services total costs [7]. In terms of logistics, 
most costs are related to services provided to customers 
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aiming the reduction of lead times for product delivery, 
which has increased the logistics process complexity and 
the proportion of indirect costs involved. This is the 
reason why indirect costs should be allocated more 
accurately instead of allocating costs through average 
values [8]. Such evidence has led to developing a new 
costing methodology, during the 80s, that allows the 
construction of financial reports that support decision-
making, the ABC method. Through this system, indirect 
costs are allocated to activities that are measured 
according the amount of resources they consume and 
are subsequently attributed to cost objects, which may 
be products, services, customers, distribution channels 
or marketing areas [9]. The ABC system quantifies the 
use of organization’s resources through the activities 
and allocates the activities total costs to the respective 
outputs, allowing simultaneously highlighting and 
eliminating those that do not add value. The 
development of ABC methodology includes the following 
steps sequence [10]: 
1. Identification of activities; 
2. Determination each activity total costs; 
3. Determination and quantification of unit cost drivers; 
4. Collecting information about the activities in order to 
quantify them according to the cost drivers; 
5. Segment the costs of the activities and assign them to 
the product, service or customer. 
Real case studies regarding ABC method application in 
logistic areas have showed that traditional accounting 
systems conceal some cost elements in indirect costs, 
leading to an incorrect cost assignment [11]. The ABC 
system solves this problem by reducing the risk of result 
distortion, while measuring logistics performance and 
promoting cost reduction through 
 monitoring the  organizational performance, being the 
best option for cost objects that consume an unequal 
amount of activities such as the logistic ones [12] [13]. 
Nevertheless, the work developed by other researchers 
pointed as limitations regarding ABC method a high 
resources consumption, both financial and time spent, 
making the implementation and maintenance difficult in 
the long term and too complex for determine cost-to-
serve [14] [15]. Even though this system has little 
empirical data regarding logistics, most authors argue 
that the best method for determining those costs  is the 
ABC system, namely for companies with greater 
complexity in logistic process and product 
heterogeneity, considering that traditional 
methodologies do not allow an integrated perspective, 
which is particularly important concerning supply chains.  
 
 

2. Company X – Case Study 
2.1. Overview 
Company X is a Fast Moving Consumer Goods (FMCG) 
multinational and it is the largest organization in the 
sector that operates. In Portugal, the organization 
delivers products to over 3000 clients across the country. 
In terms of operations, Group X is organized into 4 
distinct divisions (A,B,C and D) containing its individual 
brand portfolio, business model and internal 
management, as well as its own marketing and 
commercial departments. Therefore, the company is 
organized by target consumer and distribution channel. 
 
2.2. Supply chain and operations 
Since there is no factory in Portugal, goods from 
production units are shipped and centralized at 
international logistics distribution centers and then 
transported to local shipping centers.  

 
Therefore, after order submission by customers, the 
Iberian Logistic Center proceeds with orders 
preparation, which is then sent to a local warehouse in 
Portugal, from where the capillary distribution is made 
to customers’ point of delivery. Customer Service team 
(SAC), provides all the logistical support to clients, 
monitoring this entire process since order submission to 
customer’s delivery. 
2.3. Customer Service 
Customer service is carried out by a team that is divided 
into two distinct poles: internal and external. The 
internal pole, located at the organization’s 
headquarters, is responsible for providing support to 
invoicing and sales volume most representative 
customers, while the external pole works as a call center. 
Customer service is responsible for follow all customer 
orders, from its  issuing until the respective invoicing, as 
well as the support process in terms of reverse logistics 
and verification of the customer's credit account.  

2.3.1. Order submission 
Customers’ orders are recorded in the organization’s ERP 
system (Enterprise Resource Planning), SAP, and may be 
submitted by telephone, fax, e-mail, EDI (Electronic Data 
Interchange) or through a specific commercial software. 

Factory Client 
(Distributor) 

Consumer Client  
(Point of sale) 

Supplier 

 
Client 
(Billing) 

Material Flow 

Informational flow 

MSL 

Figure 1. Information and material flow between Company X, suppliers and customers.  

https://thenounproject.com/term/user/797195
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Customer service team is responsible for recording the 
order in SAP and checking if customer’s account is in 
compliance to proceed with ordering process. If so, the 
order in unlocked and the stock availability of all the 
references ordered is verified. If some reference is out of 
stock, it is customer service responsibility to 
acknowledge when it turns to be available and, if the 
lead times are accomplished, the entire order only 
follows for preparation and subsequent shipment after 
it is complete. Otherwise, it is sent and order preparation 
for the Iberian Logistic Center, so it is possible to proceed 
with the available references. 

2.3.2. Order Invoicing 
Regarding order invoicing, the process integrates the 
following stakeholders (Figure 2): 

 Issuer: entity responsible for issuing a new 
order; 

 Payer: tax entity that processes the invoices; 

 Billing receiver: entity that receives invoices 
issued; 

 Point of delivery: physical delivery point of the 
orders. 

 

2.3.3. Order execution and distribution 

The order execution and distribution encompasses all 
the elements that constitute order preparation in the 
Iberian Logistics Center (order processing, picking and 
expedition) as well as product manipulation during co-
packing and transportation until customer’s point of 
delivery. 

2.3.4. Order preparation  

Depending on the product category and division the 
order refers to, there are two types of preparation: 

 Pick-by-light: used for lines picking and is 
characteristic of division D, as well as certain 
types of products of division A; 
 

 Zone picking: used for boxes and pallets picking 
and is characteristic of division A, B and C. 

Other important parameter regarding order preparation 
is the type of pallet, which is classified as complete when 
its capacity is fully filled or, otherwise, incomplete. Thus, 
the pallet may aggregate a single or several references, 
although is only considered to be complete when it is 
made up of a single reference. However, it should be 
noted that there is an increase in costs whenever the 
preparation of a particular order requires a deviation 
from the standards sent by the factories, such as 
removing pallet boxes, preparing multi-referenced 
pallets or removing products from boxes. 

2.3.4.1. Co-Packing 

Co-Packing stage is an added-value activity developed in 
the context of order preparation. It consists of a 
secondary packaging whenever the customer requests 
product manipulation, due to its own characteristics in 
terms of spatial management of in-store exposure or due 
to promotional actions developed by Company X. 
Product manipulation may also arise from a need of 
product labeling due to the lack of 
description/instructions in Portuguese, in the original 
packaging. The co-packing stage is characteristic of 
division A and is responsible for increasing logistic costs. 

2.3.5. Order distribution 
Regarding order distribution, it is carried out by an 
outsourcing company, and it may be performed in two 
different ways: 

 Direct distribution when the delivery is made in 
customers point of delivery; 

 Centralized supply when the customer owns 
several points of deliveru and has a logistics 
distribution center. 

In-store distribution is quite frequent in divisions B and 
D, and there are specific cases of customers in division A 
for whom the delivery of certain products categories is 
done directly, in order to facilitate receipt of 
merchandise and commercial transactions.  

2.4. Problem Characterization 
Company X's ERP system stores all the information 
regarding customers and their invoiced orders. 
Currently, the organization cost-to-serve is determined 
by division, but the expressiveness of each customer is 
unknown. ERP system does not determine these costs 
automatically and, in addition, it was identified the 

Group A Office  
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Merchandise 
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A

1 
A
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Figure 2. Stakeholders involved in invoicing process.  
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following constrains to logistic cost determination, per 
customer: 
• The SAP transaction that records and stores all orders 
related information, does not match the order issuer ID 
to its payer; 
• The correspondence between the payer ID and order 
issuers is contained in a different SAP transaction; 
• Absence of a transaction in SAP containing the 
transport cost of each delivery; 
• Costs of co-packing and other warehouse activities (In, 
storage and other activity) are determined separately, so 
this information it’s not stored in SAP. 
Therefore, the necessary information to cost-to-serve 
determination is dispersed and comprises a high amount 
of data, which makes its manipulation, processing and 
interpretation an extremely time consuming and 
complex process. Thus, there is a need to streamline the 
process of determining and quantifying logistics costs 
per customer and activity, in order to facilitate data 
analysis. In addition, it is important to store the 
processed information in a database, maintaining a cost 
history. Within this scope, the creation of a computer 
tool to support decision making, allowing Company X to 
aggregate, store information and determine the logistics 
costs per client and activity, will solve the 
aforementioned limitations, allowing real time cost-to-
serve determination and quantification. 

3. Cost-to-serve informatics tool development 
3.1. Logistics cost characterization 
The Company’s X cost-to-serve (CL) is determined by the 
sum of all cost elements that constitute order execution 
(EF) and distribution (DF) (Eq. 1, table 1).  
 

                                                               CL = 𝐸𝐹 + 𝐷𝐹                                            (1) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Next, all the elements of the mentioned parameters will 
be characterized in detail.  
 

3.1.1. Execution costs 
The execution costs of each delivery are characterized by 
the activities of order processing, picking and co-packing. 
Thus, the cost typology aggregates the In, Sto, Out and 
Co-packing groups (Eq. 2) and can be grouped into fixed 
and variable costs (table 2). 
 
                                        𝐸𝐹 = 𝐼𝑛 + 𝑆𝑡𝑜 + 𝑂𝑢𝑡 +  𝐶𝑜𝑃𝑎𝑐𝑘                                     (2) 

 

 
 
3.1.2 Distribution costs 

Distribution costs are determined according to the 
weight (kg) carried by each delivery note (𝑃𝑅) and also 
depend on the number of delivery points associated with 
each customer and the weekly delivery frequency. So, 
transport tariffs (T) are defined by weight ranges, 
acquiring fixed values up to 2000 Kg. From this value, 
tariffs are applied per kg transported (Eq. 3) 
 

                  𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 ={
𝑃𝑅 × 𝑇 ; 𝑃𝑅 < 2000

𝑇; 𝑃𝑅 ≥ 2000
                            (3) 

 
3.2. Cost-to-serve decision support tool  
A decision support tool was developed in order to 
integrate and consolidate all the necessary information 
for real-time quantification of logistics costs, per 
customer. The framework of the Cost-to-Serve tool (CST) 
contains 3 steps (Figure 3):  

 Activity Cost description 
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EF cost Activity Cost characterization Variables 

 

Fi
xe

d
 

OP 
𝑦 × ∑ 𝑟𝑒𝑚𝑒𝑠𝑠𝑎𝑗

𝑛

𝑗=1

 

 

𝑦- unit OP rate 

∑ 𝑟𝑒𝑚𝑒𝑠𝑠𝑎𝑗
𝑛
𝑗=1  – number of 

processed deliveries 

In 
𝑉𝑖

𝑉𝑡

× 𝐼𝑛𝑡  

𝑉𝑖

𝑉𝑡
 – ordered units ratio 

𝐼𝑛𝑡 – total reception costs 
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𝑉𝑖

𝑉𝑡
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𝑉𝑖

𝑉𝑡
 – ordered units ratio 

𝑆𝑡𝑜𝑡- total storage costs 

Other 
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𝑉𝑖

𝑉𝑡
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Co-Packing 𝑋𝑚 +
𝑛𝑖

𝑛
𝐶 

𝑋- unit co-packing rate 

𝑛𝑖

𝑛
- - numer of ordered units 

per total manipulated ratio 

𝐶- loading cost 

𝑚 – manipulated units 

Picking 
𝑃𝑑 × 𝑃𝑎𝑙𝑙𝑒𝑡 + 𝐿𝑑 × 𝐿𝑖𝑛𝑒𝑠 + 𝐶𝑑

× 𝐵𝑜𝑥𝑒𝑠 

𝑃𝑑 – unit pallet rate 

𝐿𝑑 – unit line rate 

𝐶𝑑 – unit box rate 

𝑃𝑎𝑙𝑙𝑒𝑡 – number of ordered 

pallets 

𝐿𝑖𝑛𝑒𝑠 – number of ordered 

lines 

𝐵𝑜𝑥𝑒𝑠 -  number of ordered 

boxes 

Table 1. Characterization of order execution and distribution cost element   

Table 2. Characterization of execution cost parameters.   
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• Tables extraction from SAP (Orders and Payer tables), 
which contain part of necessary data for logistic costs 
quantification (1st step);  
• Aggregation and consolidation of data from various 
SAP transactions as well as Co-Packing and Transport 
cost tables, into a Microsoft Access database, creating a 
single repository with all the data needed to quantify 
logistics costs. This is obtained through queries 
developed in SQL, through the ID fields that all the 4 
tables have in common, resulting in a single table that 
aggregates all the necessary information, per payer (2nd 
step);  
• Creation of a link between a Microsoft Excel file and 
the database, allowing data import in order to 
determine, quantify and characterize all the necessary 
information for cost-to-serve analysis(2nd step);  
• Representation of information in a dashboard and 
analysis reports extraction (3rd step). 

 
3.3. Cost-to-serve dashboard 
The last step of CTS decision support tool construction is 
the development of a dashboard, using the functionality 
of PivotTables and programming in Microsoft Excel 
Virtual Basic for Applications (VBA). The CTS dashboard 
allows data processing, translating into real time 
information to support decision making in a clear and 
unambiguous way, using charts and tables for that 
purpose. Thus, the decision makers have access to 
monitoring cost profiles by division, client and logistic 
activity. In addition, since this tool is dynamic, allowing 
the construction of customized analysis reports, so the 
user is able to select the information that want to 
analyze. Therefore, after an initial approach through the 
dashboard, in-depth analysis by division, customer or 
activity may be developed. All the outputs provided by 
CTS dashboard are characterized in table 3. 
 

 
4. Logistic Cost Analysis 
Through the reports extracted from CTS tool, it was 
possible to analyses the cost profile of all the 4 divisions. 
Therefore, division A represents about 60% of Company 
X's total logistics cost and it is the one with the greatest 
impact on total receipts, accounting for 57% of the 
registered amount in 2016. On the other hand, division 
D is the one that presents the lower weight in both 
parameters under analysis, with a representativeness of 
11% in both.  
In terms of logistics activities, picking and transport are 
the activities that assume the highest costs in all 
divisions, whereas order processing (OP) is the least 
expressive activity. Regarding transport, division C is less 
representative, as the weight of orders in this division is 
lower than the rest (table 4).  
Picking total costs corresponds to the sum of the cost of 
this activity per line, box and pallet. It is possible to 

Output Function 

Logistic cost per division 

Evaluate the expression of each division in the 

total logistic costs of Company X 

 

Execution vs distribution 

costs 

Evaluate and expressivity of distribution costs 

compared to execution costs within the total CL of 

each client. 

Logistics costs per client 

Evaluate the absolute costs of each client of the 

division and identify the most representative 

ones. 

Logistic costs per activity 

Impact of each logistics activity on the customer's 

logistic cost 

 

Revenue-logistc cost 

ratio 

Evaluate if the CL of the customer is higher or 

lower than the respective invoiced value 

 

Revenues and logistc 

costs percentage 

Comparative analysis between the customer's 

percentage in terms of CL and invoicing 

 

Unit value of logistc cost 

Determination of the logistic cost per unit 

distributed in each client, in order to carry out 

comparative analyzes 

Picking cost 
Analyze the expressiveness of each customer in 

the total picking cost of the division 

In, Sto and OA cost 
Analyze the expressiveness of each client in the 

total cost of In, Sto, OA of the division 

Transport cost 

Analyze the expressiveness of each customer in 

the total cost of transportation of the division 

 

Co-packing cost 

Analyze the expressiveness of each client in the 

total co-packin cost of the division 

 

Pareto Diagram 

Graphical representation of the logistics cost 

profile of each division in order to identify 

patterns between divisions and / or customers. 

Extraction from 
ERP system 

 

Storage and 
aggregation 

 

Armazenam

1st  Step – Information 
extraction 

 

1ª Etapa - 

2nd  Step –Information 
consolidation 

 

3rd Step– Dashboard  

 
3ª Etapa – 

CTS determination 

 

Determinaç
 

CTS representation 
on a dashboard 

 

Report of Analysis 

 

Análise de 
 Figure 3. Framework used for Cost-to-serve tool development. 

Table 3. CTS Dashboard outputs characterization.  
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conclude that per box this activity shows an 
expressiveness above 90% in division A, not exceeding 
10% in all others, where the modality per line acquires 
percentages above 90%. This result is supported by the 
use of pick-by-light in divisions B, C and D, whereas in 
division A, the picking by zone is mostly common order 
preparation method. Finally, the impact of pallet picking 
is minimal which increases logistical costs, since most 
shipments are constituted of incomplete pallets. It is 
important to note that division D is the one that has 
higher picking costs and that, although division A has an 
higher order volume than all others, it is verified that 
both division B and C also have high expressiveness 
compared to their order volume. This happens because 
the picking per line has a unit cost higher than the cost 
per box or pallet. 
 
4.1. Division A cost-to-serve detailed analysis 
Since division A is the one with the greatest impact in the 
organization logistics costs, a more detailed analysis of 
this division is carried in order to understand which 
customers and activities contribute to cost increasing. 
Briefly, this section aims to select the most influencing 
customers in the logistics costs of division A, comprising 
the following steps: 
1. ABC analysis to the 50 customers having the highest 
logistics costs in division A.  As will be detailed below, the 
method will be developed through the ratio of logistics 
costs to customer receipts, in order to classify as an A 
type those with high logistical costs in comparison to its 
revenue; 
2. Identification of activities responsible for increasing 
logistics costs, for customers classified as type A - critical 
activities - using statistical parameters for this purpose; 
3. Screening of critical logistical activities whose 
improvement can be enhanced, since it depends on 
controllable factors within the scope of this study; 
4. Customer selection to proceed with sensitivity 
analyzes, consolidating all the criteria mentioned in the 
previous steps and analyzing the customers 
characteristics and specificities, with the help of a 
Company X decision maker.  
Through the analysis of figure 4 it is possible to identify 
customers classified as type A, which have a cumulative 
ratio of 80% of the total, while customers of typology B 
and C represent 15% and 5%, respectively. Thus, as 
mentioned above, category A elements represent critical 
points, since they have high costs in comparison to their 
respective invoiced value. Therefore, it’s necessary to 
further analyses the customers within this category in 
order to identify the critical activities that causes this 
classification. Summarizing, the second step of the 

analysis encompasses the following steps, performed 
only for type A customers:  
1. Determination of the expressiveness’ that all logistics 
activity assumes in the costs of each customer;  
2. Determination of the mean, standard deviation and 
coefficient of variability for each logistic activity (Table 
4);  
3., Critical activities classification, per customer, 
responsible for increasing logistics costs, through a 
statistical decision-making criterion. 
 

 
Thus average, standard deviation and variability 
coefficient were determined for each one of the 
activities (table 4). Through the analysis of table 4, it is 
possible to conclude that σ value is of the same order of 
magnitude for all the activities, being relatively high, 
which reveals a certain dispersion of the sample set, in 
relation to the average value of each activity.  On the 
other hand, the high values of CV reveals a strong data 
variability  for OP, In + Sto + OA and Co-packing activities, 
while picking and transport costs have a high data 
homogeneity, given the coefficient low values. 
Then, the deviation that each activity presents, per 

client, to its average value was determined, in order to 

define the criteria for classification of critical activities 

(Eq 4). 

                             𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 = 𝑋𝑖,𝑗 − X̅                           (4) 

 

Thus, for A type customers, those that revealed a 
deviation greater than the respective σ of the activity 

Parameter OP 
In + Sto + 

OA 
Picking Transport Co-Packing 

�̅� 4,80 8,90 39,6 35,0 10,0 

σ 12,7 13,3 15,0 14,7 15,3 

CV 2,60 2,50 0,40 0,40 1,50 

Figure 4. Pareto Diagram regarding the 50 division A customers with higher costs.  

Table 4. Logistics activities characterization   
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under analysis (Figure 5) were classified as a critical 
activity.  
 

 
 
This analysis allowed identifying 3 critical activities 
within the analyzed customers: transport, picking and 
co-packing. The customers were grouped per critical 
activity and each one may be represented in as many 
categories as the number of activities that have a 
deviation above the σ of the respective activity (figure 6). 

In order to better understand the obtained results, a 
characterization is carried out, firstly, aggregated by 
critical activity, in order to characterize the execution 
and distribution profile of each group and then detailed, 
by customer, according the following steps: 
1. Aggregate analysis by critical activity:  

a) In terms of customer typology and execution of 
orders;  

b)  In terms of distribution of orders;  
2. Selecting the critical activities that can be controlled/ 
improved within the scope of the present study;  

3. Detailed analysis of the clients that are included in the 
selected critical activities. 
 
For the aggregate characterization by critical activity, the 
analysis is performed in terms of the typology of the 
clients that integrate each activity (wholesalers versus 
retailers), as well as the percentage of incomplete versus 
complete pallets and the picking methodology used in 
the preparation of the orders (pick by zone versus pick-
to-light) (Table 5). 
 
 

 
The obtained results demonstrate that all the customers 
with co-packing as a critical activity are wholesalers, 
having the highest percentage in terms of complete 
pallets ordered. As the co-packing costs depend only on 
the number of units handled and, taking into account 
that these customers order a higher number of complete 
pallets, it means that their order volume is higher, 
justifying the high costs in terms of product 
manipulation. Although picking and distribution 
activities also have a higher percentage of wholesalers, 
retailers also are quite expressive, which is reflected in 
the elevated percentage of incomplete pallets ordered. 
Finally, all customer categories present a high 
percentage of orders prepared by pick by zone, which 
would have been expected since  pick-to-light, is only 
used in a very specific and reduced category of products. 
In order to select the clients for sensitivity analyzes to 
potentiate logistical costs reduction, it is important to 
analyze the 3 identified critical activities, so it is possible 
to select the ones which are possible to control 
/manipulate in the context of the present study and thus 
presenting potential for improvement: 

 Co-packing 
Taking into account that the co-packing costs only 
depend on the customer's order volume, the unique 
possible way to reduce them is minimizing the number 
of handled products. For this reason, in the present 
study, the co-packing activity won’t be analyzed. 
 

 Transport 
Distribution costs depend on the orders weight, as well 
as the weekly frequency and number of points of 
delivery. Therefore, it is dependent on manipulative 

Critical activity 

Wholesale

rs 

 (%) 

Retailers 

(%) 

Complete 

pallets (%) 

Incomple

-te 

pallets 

(%) 

Zone 

pickin

g (%) 

Pick to 

light 

(%) 

Co-packing 100 0 21 79 97 3 

Picking 59 41 12 88 96 4 

Transport 62 38 17 83 96 4 

Figure 6. Venn diagram distributing customers per critical activity.  

Deviation > 

σ? 

Non critical 
activity 

 
Deviation determination of 

activity I for  cliente J 

Critical 
Activity 

Yes 

No 

Figure 5. Critical activities classification process.  

Table 5. Critical activities characterization.   

Table 5. Customers with picking and transport as critical activities specifications.   
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factors, reason why sensitivity analyzes will be 
developed around: 

- Weekly delivery frequency reduction; 
- Number of delivery points reduction 

(distribution centralization). 
 Any of these scenarios may affect the number of 
complete pallets ordered due to the agglomeration of 
orders and therefore impact the picking costs. 

 Picking  
Picking costs depend on the order volume, methodology 
used during order preparation and the number of 
complete and incomplete pallets that constitute the 
order. Thus, regarding the used picking type, it depends 
on internal warehouse policies, which will not be studied 
in the context of this project, as well as the customer's 
order volume. The only factor that can be controlled 
to reduce picking costs is the increase in the 
number of complete pallets compared to incomplete 
pallets. However, such scenario will only be triggered as 
a result of another action to increase the number of 
references ordered (commercial proposals made to the 
customer or reduction in the number of deliveries / 
delivery points). Thus, for the present study, the picking 
activity will be selected for the sensitivity analyzes, as a 
complement for the analyzes developed around 
transport costs. 
 
The subsequent step focuses on type A customers, 
whose critical activities are picking and transport. As 
mentioned previously, despite the macro and aggregate 
analysis that allowed identifying and characterizing 
critical activities, it is necessary to detail the individual 
characteristics of the clients, in order to recognize 
opportunities for improvement. Thus, customers will be 
screened for which sensitivity analyzes with the help of 
a by Company X’s decision maker. All the criteria applied 
throughout the analysis will be used, with the objective 
of crossing the information with the individual 
customer’s specificities and the inputs of the decision 
maker. Thus, the number of points of delivery (PD), as 
well as the weekly frequency for each of the customers 
will be surveyed. In addition, it is important to analyze 
the deviations from the average of the two activities that 
each client presents, as well as the critical activity in 
which it belongs (indicated in table 5, where P represents 
the picking activity, transport T and T + P both).  

 

 
The cut-off criteria for selecting the type of analysis to be 
develop are:  

 Reduction of weekly delivery frequency:  
o RM = 1  
o Weekly delivery frequency> 1  
o Critical activity: T or T + P 

 Centralized distribution:  
o RM> 1  
o Weekly delivery frequency> 1  
o Critical activity: T or T + P  

 Picking: 
o Critical activity: P or T + P  
o Deviation> σ𝑝𝑖𝑐𝑘𝑖𝑛𝑔     

 
Through the above criteria, it was possible to obtain the 
clients segmentation according to the type of analysis 
required to develop (Table 6). 
 
 

 
For the present study, for a time management issue and 
customer receptivity to the proposed action plan 
(information obtained through the decision maker of 
Company X), analyzes will be performed for the 
following customers: 
 
• Reduction of weekly delivery frequency : AAG, AG and 
AS; 
• Centralised distribuition: AJ; 
• Picking: AJ; AAG; AG and AS. 

  

Customer Weekly delivery 
frequency 

PD Deviation 
transport 

Deviation 
Picking 

Critical 
Activity 

AJ 83 35 15,5 16,2 T+P 

AAA 27 16 15,9 5,9 T 

AAG 9 4 30,3 -11,9 T 

AU 3 1 14,7 18,1 T+P 

AR 1 2 19,9 -3,16 T 

AG 2 1 20,2 14,8 T+P 

AI 1 1 7,31 15,2 P 

AV 1 2 14,9 1,62 T 

AX 1 2 5,55 15,6 P 

AAD 1 1 15,3 4,06 T 

AS 2 1 14,8 21,2 T+P 

Analysis Customers 

Delivery frequency reduction AU, AG, AS 

Distribution centralization AJ, AAA, AAG 

Picking AJ, AU, AG,AI, AX,AS 

Table 6. Customers distributed per type of sensitivity analysis.   
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5. Sensitivity Analysis  
In this section, sensitivity analyzes will be performed for 
critical transport and picking activities, for previously 
selected customers.  

5.1. Transport cost analysis 
The sensitivity analysis in terms of transport is carried 
out under two different perspectives, according the 
results obtained regarding critical activities per 
customer:  
a) Centralized distribution - analysis of the impact in 
terms of transport costs of the AJ customer by having a 
single point of delivery. It will also be investigated 
whether centralization affects the number of complete 
pallets ordered, thus influencing picking costs;  
b) Reduction of weekly delivery frequency - analysis of 
the impact on transport costs of performing a single 
delivery per week for AAJ, AG and AS customers; 
c) Increase of complete pallets ordered - inquest if 
scenario b impacts the number of complete pallets 
ordered, thus affecting picking costs. It should be noted 
that for the centralized distribution scenario, the 
analysis of the picking costs will be performed in an 
integrated manner, while for the impacts of scenario b, 
it will be analyzed separately. 
The methodologies used for each one of the scenarios 
considered are described throughout the following 
sections. 
Case a) Centralized distribution 
It is intended to analyze the effects of centralized 
distribution on the logistic costs, in two different 
aspects: 
• Impact on transport costs due to weekly delivery 
frequency reduction  - distribution in a single recipient of 
goods, has repercussions on the number of deliveries 
carried out weekly, since the submission of orders will be 
carried out by a single issuer of order; 
• Possibility to increase the number of complete pallets 
ordered - for each reference, weekly orders will be 
accumulated for all the goods belonging to the customer 
under analysis, and it will be checked if this increment 
for each reference is enough to make complete pallets. 
In this way, the centralization analysis of the distribution 
will comprise the following steps: 
1. Survey of all the references constituting the weekly 
orders, along the year, delivered in all customers’ points 
of delivery; 
2. Grouping the total weekly orders from each stock 
keeping unit (SKU); 
3. Verification if the total weekly quantity of each 
reference ordered by the AJ customer corresponds to 
the number of units needed to fulfill a complete pallet of 
the SKU under consideration; 

4. Comparative analysis of the client's current picking 
costs against those that would be obtained after the 
distribution centralization scenario; 
5. Identification of the weeks in which several delivery 
notes were issued by the customer AJ, in order to  
aggregate the weekly shipments;  
6. Identification of the weight carried on each delivery 
note, as well as the actual cost of transportation; 
7. Grouping of the various delivery notes registered each 
week into a single one. Since the total weight is the sum 
of  individual guides, the final cost of transport may be, 
simulating the transport cost  if a single delivery is made 
during the considered week. 
The distribution centralization analysis for AJ customer, 
a wholesaler with 35 points of delivery, allowed a 30% 
reduction in transportation costs, since yearly it is 
possible to reduce the number of deliveries from 3370 
to 50. In terms of increasing the number of complete 
pallets, from the 3453 occurrences of references 
ordered , of which only 34 presented a number of units 
ordered per week that could be grouped in a single 
pallet. Therefore, the reduction in the picking cost is not 
significant, being less than 5%, once the number of 
completed pallet grouped is not significant. Thus, it is 
concluded that the centralization hypothesis is 
extremely advantageous for Company X, since it 
promotes a significant reduction of the costs associated 
with the distribution, although it does not significantly 
affect the picking costs. 
 
Case b) Weekly delivery frequency reduction 
In order to analyses the effect of reducing the number of 
weekly deliveries, the following steps were followed, for 
each one of the selected customers: 
1. Identification of the weeks along the year in which 
several delivery notes were issued per customer, since it 
reflects the number of deliveries made; 
2. Identification of the weight carried on each delivery 
note, as well as the actual transport cost; 
3. Grouping of the various delivery notes registered each 
week into a single one, the total weight of which 
corresponds to the sum of individual notes and the final 
transport cost is determined. 
4. Verification if the cost of transportation has changed 
in relation to the real one and quantification of variation. 
The described process was applied for each of the clients 
under study.  
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Through the performed study, it was found that 
decreasing the weekly delivery frequency results in a 
significant reduction of transport costs, for all the 
analyzed customers (Table 7).  
 
Case c) Picking costs analysis 
Regarding picking analysis, it was possible to conclude 
that none of the studied case scenarios for transport cost 
reduction had a significant impact in picking analysis, 
since all of the analyzed customers presented a cost 
reduction non-superior to 5%, of the respective picking 
costs. This occurs because the number of incomplete 
pallets remains considerably higher than complete 
pallets, once the number of weekly grouped units it is 
not enough to fulfill a single pallet. 
 

6. Conclusions 
The development of a support decision tool allowed the 
overcome of Company’s X constrains regarding logistics 
costs determination and quantification, for each one of 
its customers and logistics activities. Indeed, it is now 
possible to provide the tools necessary inputs, obtaining 
real-time access to detailed analytical reports, which 
contain all the necessary information for the user to 
identify improvement opportunities, thus increasing the 
organization's response capacity, if necessary. 
Therefore, it is possible to trigger a concerted and 
sustained action, to promote a more efficient allocation 
of financial resources, throughout the logistic process. It 
should be noted, however, that in the long term, 
obtaining all the advantages depends on continuously 
providing reliable data to the Cost-to-Serve tool. On the 
other hand, the dashboard allowed the synthetization of 
considerable amounts of information that feeds the tool, 
making possible, through the respective outputs, to 
characterize the profile cost of each Company’s X 
divisions. Notwithstanding the importance of the macro 
perspective provided by the dashboard, more detailed 
analyses require the construction of customized reports, 
depending on the user objectives. The extracted reports, 

allowed the study of the CTS tool applicability, through 
the development of a subsequent analysis to the logistics 
costs of Company X. In fact, the tool made it possible to 
identify the most impacting division on the 
organization’s total costs, division A. This way, it was 
possible to develop further analysis to ascertain which 
customers contribute to the division's costs, as well as to 
identify the critical logistics activities that contribute to 
this scenario. This way, the ABC analysis carried out 
around the ratio between the customer cost and the 
respective invoiced amount, allowed to categorize as A 
those that effectively represent gaps. On the other hand, 
the subsequent identification of the critical activities for 
type A customers allowed the focus of the study within 
the clients that present the greatest potential for 
improvement. 
 References 
[1] Lambert, Douglas M., and James R. Stock. Strategic logistics 

management. Vol. 69. Homewood, IL: Irwin, 1993. [2] Ballou, Ronald H. 

2006. “The Evolution and Future of Logistics and Supply Chain 

Management.” Revista Produção16(3): 375–86 

[3]McFarlane, Duncan, Vaggelis Giannikas, and Wenrong Lu. 

"Intelligent logistics: Involving the customer." Computers in Industry81 

(2016): 105-115. 

[4] Cooper, Robin, and Robert S. Kaplan. "Measure costs right: make 

the right decisions." Harvard business review 66.5 (1991): 96-103. 

[5] Norek, Christopher D., and Terrance L. Pohlen. "Cost knowledge: a 

foundation for improving supply chain relationships." The 

International Journal of Logistics Management 12.1 (2001): 37-51. 

[6] Engblom, Janne, et al. "Multiple-method analysis of logistics         

costs." International Journal of Production Economics 137.1 (2012): 

29-35. 

[7] Johnson, H. Thomas, and Robert S. Kaplan. Relevance lost: the rise 

and fall of management accounting. Harvard Business Press, 1991. 

[8] Baykasoğlu, Adil, and Vahit Kaplanoğlu. "Application of activity-

based costing to a land transportation company: A case 

study." International Journal of Production Economics 116.2 (2008): 

308-324. 

[9] Cooper, Robin, and Robert S. Kaplan. "Measure costs right: make 

the right decisions." Harvard business review 66.5 (1988): 96-103. 

[10] Akyol, Derya Eren, Gonca Tuncel, and G. Mirac Bayhan. "A 

comparative analysis of activity-based costing and traditional 

costing." World Academy of Science, Engineering and Technology3.12 

(2005): 44-7. 

[11] Braithwaite, Alan, and Edouard Samakh. "The cost-to-serve 

method." The International Journal of Logistics Management 9.1 

(1998): 69-84. 

 [12] Themido, I., et al. "Logistic costs case study—an ABC approach." 

Journal of the Operational Research Society 51.10 (2000): 1148-1157. 

[13] Shank, J. K. "Allied stationary, Cases in Cost Management." (1996): 

9-17. 

[14] Braithwaite, Alan, and Edouard Samakh. "The cost-to-serve 

method." The International Journal of Logistics Management 9.1 

(1998): 69-84. 

[15] Kaplan, Robert S., and Steven R. Anderson. "Time-driven activity-

based costing." (2003). 

Customer 
Points of 

delivery 

Annual 

deliveries 

Average number of 

deliveries per week 

Cost variation 

(%) 

AAG 4 

189 5,0 
- 

76 1,0 
-15,0 

AG 1 

34 2,0 
- 

17 1,0 
-16,5 

AS 1 

66 2,3 
- 

17 1,0 
-14,7 

Table 7. Characterization of customers AAG, AG and AS distribution. 
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