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Abstract 

Over the years, the internet has been one of the most used means of communication and 

interaction worldwide. Increasingly more companies prefer to use this channel to easily ship their 

products and services to far away markets. One of the biggest challenges of online sales is to 

find the best supply chain configuration that can respond to the new needs of the market, to 

guarantee that the product or service are in the right place at the right time at the lowest possible 

cost. 

Through a literature review about several costing models applied in supply chains, it was possible 

to verify that the Activity-Based Costing method (ABC) is considered the most cost-effective in 

comparison to other methods. The ABC method allows a more accurate and precise costing, 

through the allocation of costs and services of the highest quality at the appropriate prices, 

supported by a more correct costing. 

This project consists in using a costing model that allows financing the operations along the 

distribution chain of a modular product in a business case study, for several configurations of the 

same chain, enabling the decision-making on the most appropriate configuration considering the 

evolution of the chain. 

The results of this study reinforce the suitability of the ABC method for the costing of logistics 

operations and, additionally, for the study of operations in the distribution of products through the 

internet. 

Key words: activity-based costing, supply chain management, supply chain configuration, cost 

model. 

_____________________________________________________

1. Introduction 

Older generations were used to shopping at 

local physical stores. However, the internet 

has been changing the way that new 

generations research and buy products they 

need, being a modern and easy way to shop 

(Roesler, 2018). This change is being 
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accomplished due to technological 

advances in information systems, electronic 

telecommunications and transport, which 

have contributed to the globalization 

process, showing a special impact on the 

economic sector (Kaizeler, 2012). 

After several studies on the market and 

observing their own needs, companies 

understood that they would be closer to their 

recent customers and even future customers 

if they sell their products through the internet 

(Martins, 2012). Thus, companies quickly 

started to expand their businesses through 

online stores to try to sell their products. 

However, the sale of any product online 

implies functional logistics management and 

an efficient distribution chain, so that 

products reach the customers at the right 

time, in the right place and at the lowest 

possible cost. 

This project has the goal to provide a costing 

model that allows financing the operations 

along the distribution chain of a modular 

product in a business case study, for several 

configurations of the same chain allowing 

the decision-making on the most appropriate 

configuration considering the evolution of 

the chain. 

2. Literature review 

2.1 Logistics and supply chain 

management 

The origin of logistics came from companies, 

organizations and military institutions. The 

military area has always had influence in 

several areas, such as the strategic area, the 

area of information systems, among others, 

in such a way that it was the most striking 

one in terms of logistics development and its 

application in companies and organizations. 

Since long ago, the military had already 

defined five major logistics components: 

supply, transportation, evacuation and 

hospitalization of wounded and 

complementary services (Carvalho, 2010).  

The concept of logistics chain is essentially 

related to activities/operations of the supply 

chain, such as the activities of storage of 

goods and the routine of transport, among 

other activities. 

2.2 Supply chain 

The supply chain is the network of 

organizations that is involved, through links 

between them (upstream and downstream), 

in processes and activities that produce 

value in the form of products and services to 

the final consumer (Guedes, 2000). An 

example of a generalized supply chain with 

different stakeholders is shown in Figure 1. 

 

Figure 1 - Generalized example of a supply chain 

 

It should be noted that any of these 

stakeholders can be part of this logistics 

chain, but also be associated and provide 

services to other supply chains. In this way, 

the objective will be a greater 

competitiveness between stakeholders, not 

only in their own terms, but also at the level 

of supply chains. 
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2.3 Distribution chain 

The distribution chain (the downstream part 

of the supply chain) is the one that is 

becoming more and more important in 

companies because it is responsible for the 

intermediation of finished products between 

producers and their consumers. For this 

reason, it is necessary to identify all the 

stakeholders present in the distribution chain 

as well as the activities carried out there. 

Gouveia, (1995), characterizes the 

distribution chain through the following 

elements presented in Figure 2. 

 

Figure 2 - Example of a distribution chain 

Producer 

• Products and services are produced in 

large quantities; 

• A reduced range of products and 

services is produced; 

• Providing products and services to a 

small number of customers; 

• Ability to respond to moderate change. 

Distributor 

• Great flexibility in choice and offering of 

services; 

• Flexibility in the quantity of products 

and services purchased or offered; 

• Huge turnover of products and 

services; 

• Manipulation of different competing 

products and services. 

 

Consumer 

• Acquisition of small quantities of 

products and services; 

• Possibility of acquiring a wide variety of 

products and services; 

• High frequency of acquisition of 

products and services. 

2.4 Logistics costing 

In a specific organization or project of the 

organization it is essential to quantify the 

service to customers, the use of resources, 

unit costs and stocks (among others) in 

order to extract relevant indicators when 

managing or evaluating the logistic chain 

(Guedes, 2000). In addition, it is extremely 

important to quantify the total costs inherent 

to a given organization, so that decisions or 

changes can be made. For this reason, there 

are different costing models that can be used 

by companies, e.g., traditional costing or 

Activity-Based costing.  

2.4.1 Traditional costing model 

This type of costing is essentially divided into 

two broad cost categories: 

• Direct costs – direct labour (time and 

cost), direct materials (raw materials, 

semi-finished or complete products), 

among others, that are directly 

attributable to a given product or 

service. 

• Indirect costs – not directly attributable 

to a product or service, i.e., labour and 

materials consumed that are not 

directly visible in the product or service 

provided, associated with 

transportation, reception, handling, 
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storage, repair and maintenance of 

facilities, etc. 

Traditional costing has the following main 

functions: the valuation of inventories 

(assets) and goods sold (incomes) for the 

purposes of financial reporting; estimating 

the cost of products, services, activities and 

customers to justify those costs in the 

organization’s budget; provide managers 

with the required information on the 

efficiency of the processes and be able to 

support the decision making in the 

organization. On the other hand, Themido, 

Isabel and Arantes (2004) affirm that this 

type of costing does not consider costs 

differentiated by specific product or service, 

although it recognizes their existence. In this 

case, these indirect costs end up being 

accumulated in costs centres and allocated 

to the products or services according to the 

direct labour, the direct materials consumed 

or the volumes of production. Nowadays this 

method of allocating indirect costs is not very 

accurate, although for some components of 

these indirect costs this allocation is still a 

better alternative. 

2.4.2 Activity-Based costing model 

This type of costing is based on the cost of 

activities/processes that affect the total costs 

of an organization, whether direct or indirect 

costs, related to the activities of the 

organization, such as support activities 

(electricity, heating, etc.), process (line 

supervision, etc), product (engineering, 

product specification, product development, 

etc.), at the batch level (set-ups, material 

movement, purchase orders, etc), from the 

unit or the customer/market (orders, 

deliveries, product packaging, etc.). 

This costing method has been increasingly 

used over the years as many companies are 

faced with the consequences of using 

accounting systems that provide inaccurate 

cost information. Thus, with the progressive 

mismatch of traditional costing systems and 

the strong increase in competitiveness, 

there was a need for companies to make 

significant changes to their cost structure, 

which contributed in some way to the 

development of a new costing method, 

called ABC (Themido, Isabel; Arantes, 

2004). 

The ABC method can be seen in a simplified 

way in Figure 3. 

 

Figure 3 - Simplified ABC costing system. Source: 
(Themido, Isabel; Arantes, 2004) 

In a very simple manner, the application of 

the ABC costing model consists essentially 

in four steps. Initially, the activities that take 

place in the company are identified. This 

process is fundamental in the exercise of the 

model, because these will be the activities 

that will be funded and, once associated with 

the objects of cost, will originate the cost of 

the object itself. Then the costs are 

associated with the cost centres for each of 

the previously identified activities. After that, 

for each activity, the respective activity cost 

driver, which is responsible for the costs of 

the activity, must be identified, and finally the 

activity costs are associated with the 

products that need these same activities 

(Mendes, 2012). 
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3. Results discussion 

In order to develop a costing model based 

on the principles of ABC, a new online sales 

business was used as an example, in which 

the philosophy of the ABC method was 

applied. This business consists in the sale of 

a modular product, similar to LEGO pieces, 

which can be customizable. The biggest 

challenge of this business is to understand 

how the distribution of the products will be 

made. Therefore, is it necessary to design a 

distribution chain that is efficient in terms of 

costs and logistics, which encompasses all 

stakeholders necessary to the 

implementation of this business and 

contributes to customer satisfaction. For 

this, three configurations of the distribution 

chain were proposed, each one of them 

representing a possible stage of business 

evolution. 

In an early stage of the business it is 

intended to sell the product at a national 

level (Figure 4). This configuration has three 

suppliers and a warehouse that supports the 

expedition of the products and keeps some 

of the safety stocks. From the warehouse, 

the products are dispatched to clients within 

Portugal.  

 

Figure 4 - Configuration 1: distribution chain - national 
market 

An intermediate stage intends to reach the 

European market (Figure 5). Besides the 

three suppliers and the warehouse, this 

configuration has two distribution centres, 

that are responsible for shipping the 

products throughout the Iberian Peninsula 

and the rest of Europe. 

 

Figure 5 - Configuration 2: distribution chain - European 
market 

Finally, a later stage of the business intends 

to expand the distribution of the product to 

the rest of the world (Figure 6). This last 

configuration has three suppliers and a 

warehouse that supports the shipment of the 

products for design stores as an 

intermediary to other clients. 

 

Figure 6 - Configuration 3: distribution chain - 
international market 

After developing the costing model applied 

to these configurations, based on the 

philosophy of the ABC method, it was 

verified that one of the biggest differences 
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that exists between the three configurations 

is the cost related to the transportation of the 

product. Although the initial transport of the 

product between suppliers and the 

warehouse is identical in all three 

configurations, the same does not happen 

with the existence of distribution centres, 

design shops and customers scattered 

around the world. While the first 

configuration only enables distribution of the 

products in national territory, and the cost of 

transport is “controlled”, the same doesn’t 

happen in the second configuration, where 

the distribution at European level is 

predicted. The third configuration aims to 

reach customers around the world by 

reselling products in specialized design 

shops, significantly increasing the cost of 

product distribution. Thus, the first 

configuration is the one where the costs are 

lower, since the transportation of the 

products is done directly from the warehouse 

to the customer, and therefore has no more 

associated costs. Regarding configuration 2, 

which has the support of two distribution 

centres in the distribution of the product 

along the distribution chain, it has an 

increase in the rent costs of the leased 

space in those distribution centres, which 

are not present in the other configurations. 

In this way, although it can be an advantage 

in the distribution of the product at a 

European level, having two distribution 

centres in the distribution chain makes the 

distribution of the product more expensive 

compared to the other configurations. 

However, through configuration 2 it is 

possible to get the product to more 

customers and therefore the sale of the 

products can compensate the additional 

costs with the rental of the space of the 

distribution centres. 

The design of configuration 3 is the most 

complex in terms of logistics even though 

design shops are intermediate customers. 

That is, when an order is placed through the 

internet, it is checked if the product sought is 

available in stock in one of the design shops 

closest to the customer’s address so that the 

order arrives as quickly as possible to the 

final customer. For this to be feasible, it is 

necessary for the company to have a more 

advanced information system that can 

respond to these orders, since this system 

needs to be integrated in some way with the 

design shops, so the availability of stocks 

can be verified, both in the warehouse and 

in each of the design shops. In addition to 

the investment in the information system, 

this third configuration also provides high 

costs in regard to the transportation of the 

products, since the it is done worldwide. 

However, with this configuration it is possible 

to satisfy even more customers, which 

provides an increase in the sales volume, 

being an added value for the business that 

can expand even more. 

4. Conclusions 

Many companies have been betting on the 

expansion of their businesses by selling their 

products and services through the internet. 

With this fact in mind, it becomes interesting 

to understand how the costs are associated 

in the distribution chain of these products.  

To understand the implicit costs in a 

distribution chain, a costing model was 

developed, based on the ABC costing 

model, for a specific distribution chain that 
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can be applied to a new online sales 

business. For this development, a few 

scenarios of a distribution chain were 

proposed, which represent a possible 

evolution of an expansion of the business, 

considering the characteristics of the 

business. 

First, the activities inherent to each 

configuration were identified as well as the 

respective consumed resources. Then, the 

costs for these resources were calculated 

and associated with the most relevant 

activities of each configuration.  

From the results, the most important 

component in the distribution of a product is 

undoubtedly the transportation of the 

products, since it is one of the components 

with more weight in each one of the 

presented configurations, along with the 

rental costs of the space in the distribution 

centers, which depends a lot on the price per 

square meter.   

The results of this study help in making 

decisions in the short, medium and long 

terms due to the evolution of the business in 

the future, since the more expensive 

activities can be adjusted and improved. In 

this way and throughout the study, it is 

possible to confirm the suitability of the ABC 

method application in costing logistics 

operations. 

In the future, it would be interesting to study 

the other possibilities in terms of delivering 

these products, e.g., delivering products 

using drones when the quantity is lower, 

since it appears to be a promising means of 

delivering online orders, as Amazon and 

UPS have already been testing in some of 

their deliveries (Desjardins, 2018). Perhaps, 

this would be a way to easily reduce the cost 

of transportation and the product would 

certainly get to the customer faster. 
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