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Abstract 

The Beer industry in Portugal has faced some breakdowns in the recent years, which has translated into 

a decrease in beer consumption per capita, making this market more competitive and demanding to the 

companies. 

In this sense, Sociedade Central Cerveja e Bebidas (SCC) requires a continuous optimization of its 

operations, having as growth strategy the reduction of costs, in order to ensure its position in the market. 

Of the main opportunities for improvement, the finish product warehouse at the Vialonga plant stands 

out, where the implementation of a new platform to create receiving and shipping docks will occur. 

This platform aims to decrease operating costs, increase productivity and also safety. It is also intended 

to evaluate the impact that the reduction in loading and unloading times will have on the number of trips 

per truck.  In order to support the purpose of this paper, the current loading and unloading situation in 

Vialonga will be characterized. Thereafter, the concepts relevant to the problem will be analysed, in order 

to propose a methodology divided essentially into the current and future situation. The application of the 

methodology shows that the company should consider a maximum return period of 6 to 7 years, if it 

implements the number of docks planned, or 2 to 3 years, if it adapts the size of the docks to its current 

needs. 

 

Keywords: Receiving and Shipping Activities, Loading and Unloading Docks, Warehouse Management, 

Sociedade Central Cervejas e Bebidas. 

 

 

1. Introduction 

 

 

The increasing tendency for a greater variety of 

products and reduced lead times, creates the 

need to establish efficient logistics operations in 

companies. These operations play a vital role in 

the competitiveness of a company, since 

logistics costs constitute a large proportion of 

the global production costs. The effectiveness of 

any distribution network, in turn, is largely 

determined by warehouse operations 

(Rouwenhorst et al., 2000). It is therefore 

necessary to have a good warehouse 

management from the companies, minimizing 

costs and maintaining the response speed and 

quality required by customers (Hompel & 

Schmidt, 2007). 

The main objective of this paper is to study the 

implementation of shipping and receiving docks 

at SCC, evaluating the future process and the 

improvements that may occur in current 

warehouse operations. To this end, a 

methodology is developed and presented in this 

paper. In order to achieve this objective, the 
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paper is structured as follows. In section 2 the 

company is presented and described in terms of 

the current loading and unloading operations. In 

section 3 the literature review about 

warehouses operations, shipping and receiving 

docks and handling products is made. In section 

4 it is presented a methodology based in the 

comparison of the current and future situation. 

Section 5 includes the implementation and 

analysis of results. Finally, in Section 6 some 

conclusions are drawn. 

 

2. Case Study 

2.1 Sociedade Central Cervejas e Bebidas 

Sociedade Central Cervejas e Bebidas is a 

Portuguese beverage company, part of the 

Heineken group since 2008. SCC’s mission is to 

be the best Portuguese beverage company with 

a sustained growth and with a continuous 

improvement in the market of beverages. The 

company has different plants: Vialonga’s plant 

where they produce and bottle the beer, 

Vacariça’s Industrial unit, where the mineral and 

spring waters are captured and bottled, and the 

distribution company Novadis. 

 

2.2 Vialonga’s Plant 

The main scope of this paper is at Vialonga’s 

Plant. At Vialonga there are eight warehouses, 

of CO2, raw materials and finished products.  

From the eight warehouses, three are for 

finished products. The items stored in these 

warehouses are used to fulfill orders from the 

domestic market, as well as orders from the 

export market. The receiving and shipping docks 

will be implemented at the warehouse that 

fulfills the domestic market. This is the largest 

warehouse, with fourteen shipping and 

receiving areas. 

 

2.3 Receiving and Shipping Operations   

The receiving and shipping operations occur in 

the same area in the warehouse. The trucks 

stops at a plain lane, which is limited by a yellow 

zone. This is considered the safety zone, where 

truck drivers and operators can circulate, in 

order to help in the daily operations. Each lane 

has an automatic gate, that is closed whenever 

there are no activities taking place. At the 

finished product warehouse, occur mainly 

loading activities. However, there can also be 

unloading activities, due to Heineken products 

coming from Spain and returnable packages. 

Since the loading activities are the ones with 

more relevance to the current study, they will be 

more detailed throughout the paper.  

The trucks are unloaded and loaded at the lane 

with forklifts. It is used lateral loading, where 

products are loaded by the side of the vehicles. 

The team leaders are the ones responsible of 

guiding these operations. They check the 

quantities loaded, allocate the forklift drivers to 

the lanes and decide how many forklifts should 

operate per truck. The truck driver is only 

present to secure the cargo, to avoid damage 

during the transport.  

Truck scheduling is programmed in a map with a 

distribution per hour. When the truck arrives at 

the SCC it is registered. This registration is 

transmitted to the ERP System SAP, which 

supports the back office in the daily warehouse 

operations. In the back-office trucks are 

allocated to the lanes, by sending a message to 

the driver to address the lane. Here the 

unloading and/or loading activities are carried 

out by the forklift drivers. If there is the need to 

load more products from another warehouse, in 

the back office, they will allocate the vehicle to 

that warehouse, by sending another message to 

the driver. The loading and unloading of the 

truck is carried out in the same way.  

 

3. Literature Review 

3.1 Loading and Unloading Activities 

The loading and unloading operations are 

performed in the receiving and shipping area at 

the warehouse. Here vehicles are loaded and 

unloaded as fast as possible and the finished 

products are arranged in the last-in, first out 

sequence (Will, 2016). These activities play an 

important role in the operational part of the 

supply chain, as it affects the time the product 

leaves the warehouse and the delivery time to 

the customer. A well-structured receiving and 

shipping area can significantly reduce the 

operational costs of these activities (Gill, 2009). 

According to Mulcahy (2007), different 

parameters and operational factors can be 

applied to ensure that the product preparation 

is in line with customer requirements and with 
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the planning. These parameters include 

estimating the accurate number of orders, 

products and quantities. It also includes an 

adequate design of the loading and unloading 

docks and gathering the necessary equipment 

for this area. Finally, it is important to ensure an 

easy access of vehicles to the docks, managing 

the traffic flow and providing enough space to 

manage the operations. 

By ensuring these parameters, the following 

goal is to achieve a fast delivery time and to 

maintain the company's delivery standards. 

These delivery times are affected by two factors: 

picking, loading time and the travelling time of 

the truck from the company to the customer or 

distributor. In travelling time, it is difficult to 

obtain improvements, since there are speed 

limits and trucks are subject to external factors, 

such as traffic congestion. Therefore, the 

delayed delivery to the customer caused by a 

delay in the departure of the truck from the 

shipping dock, is the most important factor, 

which is mostly affected by the optimization of 

loading and unloading operations at a 

warehouse.  

 

3.2 Receiving and Shipping Docks 

The receiving and shipping docks represent the 

beginning and the end of product handling, and 

are one of the busiest locations in a warehouse 

(Gill, 2009). There are two main points to 

consider about this area: the design of the dock 

area and the dock levelers.  

As for the design of the dock area there are 

different aspects that must be taken into 

account. First the trucks configuration, since 

docks can receive all types of trucks with 

different characteristics. Second, the dock 

approach when guiding vehicles into position, 

which should be slightly angled away from the 

building. In addition, the configuration area 

required to maneuver the vehicle, which should 

be sufficient. The dock positioning which 

involves the physical layout of the dock doors, 

must also be studied. There are different types 

of dock that can be used, depending on the 

space available, such as flush dock, enclosed 

dock and saw tooth dock (Blue Giant, 2005).  

Dock height and door sizes can be determined 

too, in order to increase efficiency (Mulcahy, 

2007). 

On the other hand, dock levelers need to be 

analyzed. A dock leveler is a fixed bridge 

designed to permit a safe and efficient flow of 

goods in and out of a building. There are two 

basic types of dock levelers which depend on the 

method used in the operation. Mechanical dock 

levelers which incorporate a hold down 

mechanism and hydraulic units which are 

powered by an electro-hydraulic system. While 

the initial cost of a mechanical dock leveler is 

less than a hydraulic unit, the long term 

operating cost for a hydraulic dock leveler is 

generally lower (Blue Giant, 2005). 

 

3.2 Product Handling 

The way products are handled depends on the 

size and strategy of the company and it will 

impact on the efficiency and delivery speed of 

products to the final customer. The time 

required in product handling may be 

differentiated in time of: travel, picking and 

location. The travel time considers the 

movement between the places the equipment 

visits, the stored products. Picking time is 

related to picking the pallets, transporting them 

to their location and to the reading of the next 

location to visit. Location time is related to the 

pallet delivery at the location and to the time 

needed to close the task and get a new one 

(Burinskiene, 2015). This time management will 

influence the loading and unloading time and, 

consequently, the efficiency with which the 

product reaches the final consumer. 

There are different methods to use in product 

handling: manual, mechanical or automated. 

With a manual concept of loading and 

unloading, the worker pulls or pushes a product 

wheel stand between the truck and the dock. 

Mechanical loading or unloading equipment use 

gravity, electric or fuel-driven vehicles, or 

conveyor surfaces to move boxes and pallets to 

trucks. As examples of this type of equipment, it 

can be highlighted forklifts or conveyor belts 

(Mulcahy, 2007).  

In automation systems, there are several 

devices called the Automatic Guided Vehicle 

(AGV). The AGV is a computer-controlled mobile 

robot, which has no one operating, used to 
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move materials in a warehouse (Trebilcock, 

2011).  

 

3.3 Safety 

Loading and unloading docks are the main area 

of movement in a warehouse and are one of the 

most dangerous places, due to the combination 

of risks and volume of activities occurring. It is 

known that 25% of warehouse-related accidents 

occurred in the dock area, and that these ones 

tended to be serious or fatal (Thornley, 2012). 

The main reason, lies on the great movement of 

incoming and outgoing orders at a warehouse 

and the fact that most of the operations are 

performed by forklifts. The use of these 

equipment contributes to a greater risk of 

accidents with the operators. The usage of AGVs 

is one possible solution to increase workers 

safety (Will, 2016). To mitigate the existent risks, 

safety measures can be adopted. These 

measures include the use of existing safety 

equipment (such as vests and helmets), to pay 

special attention to traffic inside the warehouse 

and to provide training to workers for the 

operation of forklifts (Manone, 2009). 

 

4. Methodology 

The proposed Methodology developed to assist 

in the study of the implementation of a platform 

to create shipping and receiving docks is 

represented in Figure 1.  

 

                        

 

 

 

 

 

 

 

In order to evaluate the AS-IS situation and 

compare it to the TO-BE situation, semi-

structured interviews will be done in the 

beginning of the project. The interviews have 

two underlying objectives: to identify the 

problems in the loading and unloading 

operation and its impact on the distribution, and 

to understand the long-term objectives with the 

implementation of the loading and unloading 

dock platform. 

4.1 Mapping of As-Is Situation 

Process mapping is good management tool that 

allows the understanding of the current 

processes and helps to eliminate the required 

changes. Process mapping can be done by 

developing a flow chart. A flow chart is a 

graphical representation that traces the flow of 

information, people, equipment or materials. 

(Fiore & Schooler, 2004). 

Regarding the process of loading and unloading, 

it is intended to be identified each stage, the 

main characteristics of each one, as well as the 

necessary resources. Thus, it will be possible to 

identify existing critical points in this area. A 

critical point, is characterized by an inefficiency 

in the process, which is preventing a better flow 

(Lao et al., 2012). According to Richards (2014), 

the critical points encountered in a warehouse 

shipping area are related to the operating time, 

the distance traveled in the warehouse for 

picking and the lack of automation in the picking 

process. Furthermore, in this paper, regarding 

the analysis of loading and unloading times, a 

sample of vehicles will be timed. In this context, 

timing is used to determine the time required by 

a worker to perform a task (Gaspar, 2016).  

 

4.2 Analysis of To-Be Situation 

In an opportunity for improvement there are 

four objectives: to eliminate unnecessary work, 

to combine operations or elements, to modify 

the sequence of operations and simplify them. 

An opportunity for improvement results into a 

benefit for a company. These benefits can be 

divided into tangible and intangible benefits. 

Tangible benefits are quantifiable values, such 

as increased productivity. On the other hand, 

the intangible benefits are subjective benefits, 

which are not easily quantifiable, like the 

improvement of the service level (Venkatesh et 

al., 2013). In a project where there is the 

application of automation in the receiving or 

shipping area, there are some areas that will 

obtain improvements (Zebra Technologies, 

2015): 

• Increase of productivity: the same team can 

load orders faster, responding to more orders 

per day; 

Mapping of AS-

IS Situation 

Analysis of TO-BE 

Situation 

Economic 

Analysis 

Figure 1- Proposed Methodology 

 

 

 

Benefits 

Estimation 
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• Improvement of customer service and 

satisfaction: customers will receive orders on 

time, increasing customer retention levels; 

• Increase the number of transports: through 

better management of the shipments; 

• Improvement of order dispatch accuracy: 

being shipped in the right quantities to the right 

customer; 

• Elimination of waiting times for drivers on the 

plant.  

After the identification of the benefits, a real-

time simulation will be performed. The greater 

the number of tests are made, the accurate will 

the results be. The rear loading method will be 

tested at an existent dock in SCC. The finished 

product will be previously prepared in this area. 

In this simulation, there are different aspects 

that will vary, such as: handling equipment, type 

of load (with only one Stock Keeping Unit (SKU) 

or more than one), worker who will operate and 

work shift. The condition defined is that only 

empty trucks are allocated to the platform, 

which means that it will only be tested the 

activity of loading trucks. The main aim of this 

real-time simulation is to evaluate the To-Be 

situation and to measure the time it takes for 

the loading and unloading operations.  

 

4.3 Benefits Estimation  

The estimation of each benefit will depend on 

how each benefit is classified. The intangible 

benefits should be evaluated in a descriptive 

way and the tangible benefits should be 

quantitatively evaluated (Venkatesh et al., 

2013). The tangible ones will be estimated both 

with and without changing the loading 

operation in the warehouse, in order to obtain 

the savings. Regarding the benefits previously 

identified, the tangible benefits in this problem 

of study are related to labor, equipment, loading 

and unloading time and number of shipments. 

On the other hand, there is the need to quantify 

the number of dock positions that are necessary. 

The loading dock must be capable of responding 

to all loads during the peak season. Which 

means that the number of loads per day of the 

month with the highest movement will be 

considered. In addition, an average loading and 

unloading time should be taken into account 

(Blue Giant, 2005). 

4.4  Economic Analysis 

The financial flows generated by the project will 

be determined, in order to conclude about its 

profitability and feasibility. In addition to this 

feasibility study, a sensitivity analysis will be 

made to the tangible benefits identified. The 

sensitivity analysis aims to identify how a result 

will change if the expected financial results are 

not achieved, or if an underlying assumption is 

changed. This type of analysis assesses the 

safety of the project and the assumptions that 

were made. After implementing the system, it is 

important to do a regular analysis between the 

expected savings and the actual costs of the 

current situation (High Jump, 2016). In order to 

determine if the solution is economically 

advantageous, the Payback Period will be 

estimated. This tool determines the payback 

period of the investment. Meaning that it 

reflects how much time it takes for the savings 

to fully cover the investment made. In general, 

the value obtained can be compared with the 

period of recovery considered acceptable by the 

company, and in the cases where the values 

obtained are superior, the project should be 

rejected. When there is no specified value by the 

company, projects should be accepted when the 

Payback Period is inferior to the lifetime of the 

project (Brealey & Myers, 1998). 

 

5. Implementation and Result Analysis 

5.1 Mapping of As-Is Situation 

Coupled with a process characterization, 

inefficiencies, which prevent a better flow of the 

process, arise. In this case, the main critical 

points are related to the time the truck spends 

at the warehouse and to the lack of automation 

in the activities performed. These points were 

observed in the daily operations of the 

warehouse and evidenced in the interviews. 

At SCC’s finished product warehouse, 55 trucks 

were timed to collect the average time a truck 

spends at a warehouse. This time included the 

time to open the truck tarpaulins, time of the 

operation and the time to close the tarpaulins 

and secure the product. The number of forklifts 

carrying out the operation was also recorded. 

The operation was performed out by one or two 

forklifts. However, it was pointed out by the SCC 
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that the operation is usually carried out by only 

one forklift, except in off-peak seasons. Of the 

total number of 55 trucks observed, only 16 

were loaded with two forklifts. Thereby, it will 

only be presented the values regarding the use 

of one forklift.  

On the other hand, the unloading time was also 

registered. However, since the focus will only be 

in the loading activities, it will only be presented 

this result. The results of the timing of trucks are 

represented in Table 1. The observation period 

was between January 17, 2017 and February 21, 

2017. The average time to open the truck is 4 

min with a standard deviation (SD) of 1 min. The 

loading time is 38 min with a SD of 13min, which 

is quite high in relation to the mean. The average 

closing time is of 9 min with a SD of 4 min. The 

average total time spent at the warehouse is 51 

min.  

 
Table 1- Timing of Trucks at the Warehouse 

Operation Time (hh:mm) 

Open 

Truck 

Loading Close 

Truck 

Warehouse 

(Total) 

Loading Mean: 

00:04 

Mean: 

00:38 

Mean: 

00:09 Mean: 

00:51 SD: 

00:01 

SD: 

00:13 

SD: 

00:04 

 

Furthermore, it should also be considered the 

season of the year (low season), which may also 

influence the values presented. In times of 

higher movement, with a great number of 

orders, it is expected to reach higher values in 

the time spent at the warehouse. 

 

5.2 Analysis of To-Be Situation 

According to what was discussed in the 

interviews and in the proposed methodology, it 

is possible to reach a list of aspects that will be 

associated to rear loading and unloading: labor, 

equipment, operation time, number of 

shipments, service level and safety.  

In terms of labor, savings will be associated with 

a sizing in the number of forklift drivers’ due to 

the elimination of certain activities. While it is 

expected that team leaders and forklift 

controllers continue to perform the same 

functions of checking operations. As for the 

equipment, the goal is to substantially reduce 

the use of forklifts and for the truck driver to use 

a mechanical system to load products from the 

platform into the truck. This means that the 

number of forklifts will be reduced and in terms 

of cost it is expected to exist the cost of rental of 

the equipment used at the docks. In terms of the 

operation time, it is expected that a reduction 

will occur when changing the way products are 

loaded. Consequently, the productivity at the 

warehouse will increase. Coupled with the 

reduction of loading times, there is an increase 

in the number of shipments per day.  Meaning 

that with daily savings in the operation time, 

more trucks may be loaded per day. 

Consequently, a reduction in costs of transport 

per day is obtained. On the other hand, being 

able to increase the number of shipments, will 

mean that every truck can be loaded under the 

planned, increasing the service level. Finally, 

safety issues were highlighted. Safety is an 

important point to SCC and mitigation of the 

existing risks is a constant activity in the 

company. When implementing the platform for 

loading and unloading docks, it is intended to 

reduce part of the existent risks. Safety and 

service level are considered intangible benefits, 

as it is difficult to quantify the benefits that 

come from this project.  

The real-time simulation is based in the 

experiment of the future situation, where a 

platform to create shipping and receiving docks 

will be implemented. The experiment was 

carried out with a prior preparation of the 

products, by selecting in advance the truck that 

would be loaded. It was only simulated the 

loading operation. The timing method adopted 

was identical to the current situation, with the 

main aim of timing the operation of loading at 

the warehouse. The tests were performed in 

two different shifts, from 8am to 4pm and from 

4pm to midnight. The type of order also varied 

throughout the tests (with one SKU or more 

than one). In terms of the equipment the 

workers used a hand pallet truck and a powered 

pallet truck once, a two-tow forklift and a pallet 

stacker with long forks that could transport two 

pallets at a time.  

The result of the 10 tests made are presented in 

Table 2, where it is also described their 

characteristics. In tests number 2 and 4 the time 

to close the tarpaulins was considered, since 
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there was the need to secure the product.  The 

mean of the tests performed was 40 min, with a 

standard deviation of 13 min. The deviation is 

quite high in relation to the mean. If the time 

taken to close the truck, of the second and 

fourth test, is considered, an average of 1 min is 

obtained. Thus, the time spent in the warehouse 

with rear loading is 41 min. 
 

Table 2 - Timing of real-time Simulation 

Test Time (hh:mm) 

Loading Close 

truck 

Equipment Numb. 

Of SKUs 

1 1:02 00:00 Forklift >1 SKU 

2 00:47 00:05 Hand + 

powered 

pallet truck 

1 SKU 

3 00:37 00:00 Powered 

pallet truck 

>1 SKU 

4 00:43 00:05 Stacker 1 SKU 

5 00:41 00:00 Stacker 1 SKU 

6 00:39 00:00 Stacker >1 SKU 

7 00:40 00:00 Stacker >1 SKU 

8 00:33 00:00 Stacker 1 SKU 

9 00:36 00:00 Stacker 1 SKU 

10 00:41 00:00 Stacker >1 SKU 

Mean 00:40 00:01 - - 

SD 00:13 00:02 - - 

 

In conclusion, the number of simulations may 

still not be sufficient to draw a conclusion and, 

therefore a sensitivity analysis of these values 

will be necessary. It is expected that in the daily 

operations, the loading time will be potentially 

shorter. Furthermore, the ideal equipment to be 

used in this type of operation should also be 

analyzed.  

Through the results obtained, it is possible to 

conclude that the time spent at the warehouse 

is lower than in the current situation. A value of 

41 min was reached in rear loading, instead of 

the 51min timed at the finished product 

warehouse. 

 

 

 

5.3 Estimation of Benefits 

Once the benefits are identified and classified, it 

is necessary to quantify the savings and costs. It 

should be noted that, due to confidentiality 

reasons, the data presented will be in 

percentage. Safety and service level will not be 

estimated, since it is difficult to classify these 

intangible benefits as savings.  

The quantification of tangible benefits will be 

made under three scenarios. Scenario A is the 

most favorable one, as it is the one with the 

lowest costs and the highest savings. Scenario B 

is the one that presents an intermediate value of 

costs and savings. Scenario C is the least 

favorable scenario because it has the highest 

costs and the lowest savings. The difference in 

the three scenarios lies in the percentages 

attributed to the reduction of labor, equipment 

and to the load times. It is important to note that 

for the definition of these scenarios, it is 

considered the changes expected by SCC in the 

future situation and the information collected in 

the literature review. In Table 3 it is presented 

the variation of each benefit for each scenario. 

In terms of labor it is expected a reduction up to 

20% when there are significant changes and 

improvements in processes at a warehouse 

(High Jump, 2016). The reduction of equipment 

is directly associated with the reduction of labor. 

SCC predicts that with a reduction of 20% in 

labor, there will be a reduction in three forklifts. 

This way, for the other scenarios it is obtained 

the same reduction of three forklifts. In terms of 

operation time, it is estimated that it will take 35 

min to 45 min to load a truck from the back 

(Cefic & Ecta, 2009).  

 
Table 3- Scenarios Analysis 

Variables 
Benefits 

A B C 

Reduction of 

Labor 
20% 15% 10% 

Reduction of 

Equipment 
3 3 3 

Reduction of 

Time 
15 min 10 min 5 min 

 

Considering the values for the three scenarios 

presented previously for labor, there are 

different results obtained in terms of cost 
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reduction. In 2016 were loaded 16638 trucks. In 

this operation, several employees were 

involved. However, the implementation of 

shipping and receiving docks will affect more 

significantly the role of the forklift drivers, which 

means the changes in labor will happen with 

these workers. Therefore, labor costs are taken 

into account, with the number of hours worked 

and the hourly price of each worker. The final 

value obtained includes not only wages, but also 

premiums. It is expected a reduction in cost of 

18% for scenario A, a reduction of 14% in 

scenario B and 10% for scenario C.  

As for the equipment, for each of the scenarios, 

the reduction will be of three forklifts. This way, 

the variation of the equipment costs will be the 

same in each scenario. For the costs associated 

to the forklifts and stackers, these will be 

obtained according to the monthly rental cost. 

SCC expects to use stackers as handling 

equipment. It is necessary to have a stacker per 

dock, which means there will be 14 stackers to 

execute the receiving and shipping operations. 

The number of stackers to be used in the future 

will not vary in the sensitivity analysis, since the 

estimated quantity depends in the number of 

docks and is not directly related to labor. 

Therefore, having a reduction of three forklifts 

and having 14 new stackers, equipment costs 

increase by 1% in the most favorable, 

intermediate and worst-case scenarios. 

Concerning the time of operation of the current 

and future situation, it is possible to compare 

the predicted reduction in each scenario. 

Consequently, by reducing loading times, there 

are benefits related to the increase in the 

number of shipments. Knowing the total time 

saved at the end of a day and the length of time 

a truck stays at the warehouse, it is possible to 

know the number of additional loads that can be 

done per day. Estimating this number for the 

highest season of the year (summer) and 

knowing the average number of truck loaded, it 

is obtained the time saved per truck. These 

savings will be only estimated for this season, 

due to the difficulties in carrying out the 

planning of operations and the inefficiencies 

that exist. For example, during July and August 

there is an average of 97 loadings per day. If we 

consider a saving of 10 min (difference of 51 min 

from AS-IS and 41 min in TO-BE), after the end 

of the day we save 970 min. Assuming it takes 41 

min to do each operation, after a day it is 

possible to do 23 extra loads. As such, savings 

are estimated for a year in terms of transport, 

where the only portion that will suffer reduction 

of costs are the loads that occur in the highest 

season. For scenario A, there is a 16% reduction 

in the cost of shipments, in scenario B it is of 10% 

and in scenario C there is a reduction of 5%. This 

means the overall savings, considering the 

benefits of labor, equipment and shipments, are 

for scenario A of 15%, for scenario B of 12% and 

scenario C of 8%.  

On the other hand, it is necessary to analyze how 

the number of docks will influence the savings.  

Currently, it is planned to implement 14 

loading/unloading docks, due to the space 

available and the possibilities of growth. To 

obtain the required number of docks, the 

average daily loads, for the month with the 

highest movement, is calculated. August is the 

month with the greatest movement, with 2266 

loads in 2016. This means that on average, in 22 

working days, were carried out 103 loads. It is 

also considered the average time of operation 

expected at the warehouse. A safety factor of 2 

was used, in order to cover any contingencies 

and breakdowns in the distribution. As for the 

number of working hours per day, 24 hours were 

used. Therefore, with a reduction of 15 min and 

10 min, most favorable scenario (D) and 

intermediate scenario (E), there must be 6 

loading/unloading docks. In the worst-case 

scenario (F), with a reduction of 5 min, there 

must already be 7 loading unloading docks. To 

estimate the savings when the number of docks 

vary, the previous benefits are considered.  The 

savings in terms of labor and shipments will not 

change, as they do not depend directly on the 

number of docks. The only suited cost, with the 

resizing of the docks, are the equipment, since 

the number of stackers required will be 

influenced by the number of docks. In scenario 

D and E there will be 6 stackers, and in scenario 

F there will be 7 stackers. In conclusion, for 

scenario D it is achieved total savings of 16%, in 

scenario E savings of 13% and in scenario F 

savings of 9%. Scenario D is the most favorable 

one, with less costs and more savings.  
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5.4 Economic Analysis 

The tool used determines the payback period of 

the investment, which means it reflects how 

much time it takes for the savings to fully cover 

the investment made. It is important to note 

that Year 0 was considered as the project 

implementation, where the initial investment 

will happen. Only from year 1 onwards is when 

the savings on the project are considered. In 

addition, it is assumed an annual increase in 

labor savings of 1% and a savings of 5% in 

transport costs. Savings in terms of equipment, 

will remain constant, assuming that the rental 

costs do not change over a time horizon. 

The Payback Period considers the initial 

investment in Year 0. The remainder for Payback 

Period will be presented as a percentage. When 

the amount required to pay the investment is 

exceeded, this means, when the cumulative flow 

values go from negative to positive, this value 

will be greater than 100%. 

Table 4 presents the remainder for payback 

period scenarios A, B and C. In this case, the 

payback period is calculated assuming the 

investment of 14 docks. In the most favorable 

scenario (A) the payback period is of 3.6 years. 

In the intermediate scenario, this value is of 4.7 

years and in the worst-case scenario is of 6.7 

years. The worst-case scenario, as predicted, is 

the one with a higher Payback Period. It is also 

the scenario in which it takes more time to 

recover the investment from the platform for 

shipping and receiving docks. 

 
Table 4 - Remainder of Payback Period for the three 

scenarios (with 14 docks) 

 

When considering the sizing of docks, the values 

of the Payback Period change significantly. The 

initial value of investment and costs of 

equipment undergo are different, since they 

depend directly on the number of docks 

implemented. In Table 5 it is presented the 

Payback Period estimated for scenario D the 

need of 6 docks, for E also 6 docks and for F, 7 

docks. In scenario D, the payback period is 1.4 

years, in scenario E is 1.9 years and in scenario F 

is 3.2 years. Comparing the least favorable to the 

most favorable scenario, the difference is of 1.8 

years of return. 
Table 5- Remainder of Payback Period for the three 

scenarios when varying  the number of docks 

 
Remainder of Payback Period per Year 

0 1 2 3 4 

D (6 

docks) 
0% 73% 133% - - 

E (6 

docks) 
0% 54% 108% - - 

F (7 

docks) 
0% 32% 63% 93% 124% 

 

Finally, comparing both scenario C and scenario 

F, the worst-case scenarios, it is possible to 

identify a significant difference in terms of the 

payback period. In the worst-case scenario with 

the implementation of 14 docks, it is expected a 

length of 6.7 years of return, instead of the 3.2 

years expected in the implementation of 7 

docks.  

 

6. Conclusions 

In this paper, it was developed a methodology 

with the main aim of studying the AS-IS and TO-

BE situations, in the implementation of shipping 

and receiving docks. The application of the 

methodology concluded that there are different 

benefits, resulting from the change of the 

current loading and unloading method. The 

benefits of labor, equipment and shipments 

were estimated according to the most favorable, 

intermediate case and worst-case scenarios. In 

addition, the payback period tool was applied as 

an economic justification of this project. In the 

results obtained, it is worth highlighting the 

great differences obtained when considering an 

investment for 14 docks, or when adapting the 

number of dock to the current flow at the 

warehouse. If the reality approaches the worst-

case scenarios there is a difference of 3.5 years, 

to be recovered the investment, between the 

implementation of 14 or 7 docks.  

The application of the methodology to SCC also 

showed that, since this is a high investment, 

with a return period of several years, it is better 

to implement the platform for 7 docks, which 

 
Remainder of Payback Period per Year 

0 1 2 3 4 5 6 7 

A 
0% 27% 55% 83% 112% - - - 

B 
0% 21% 42% 63% 85% 107% - - 

C 
0% 14% 29% 43% 58% 73% 89% 104% 
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would respond to the current needs of the 

company. All in all, it expected that this work will 

be useful and serve as a support for decision 

making in future implementations of receiving 

and shipping docks.  
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