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ABSTRACT  

A project is a unique event that has an established deadline and with a 

purpose to meet a specific need of the team interested in the project. The 

objective of this work was to identify which method would be the most 

adequate for the reality of the studied environment and to show the benefits 

and losses in the adoption of each one of these methods. To achieve this 

objective, an analysis of 25 projects was carried out between the years of July 

2019 and June 2019 to obtain a sufficient database and with these data to 

carry out a comparative study between three different methods of estimating 

deadlines in relation to what was actually practiced. The projects were 

divided into six main stages, the opening of the project, approval of the 

purchase order, delivery, confirmation of the start of operations, 

capitalization of assets and closing of the project. The first stage of data 

collection was to capture the number of days required to complete each stage 

in each of the 25 projects analyzed and thereby calculate minimum, 

maximum and average points of execution. With the data obtained from 

these projects, a simulation was made for the case of using the adapted 

media, Pert and Pert methodology. The studied environment has as a 

singularity the occurrence of multiple simultaneous projects and taking 

place in different stages. After comparative analyzes, it was Pert for 

presenting a greater balance between the metrics "projects within the 

deadline" and "variation of project X actual," however, the study also 

showed a lot of instability in the processes studied, so future studies to 

understand the discrepancy for the amount of days needed to perform a 

similar activity on different projects.  
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I. INTRODUCTION 

Seen as one of the areas of knowledge in project 

management according to [1], schedule management is 

essential, as it is possible to achieve one of the main success 

criteria, which is delivery within the established deadline. 

This parameter is common for all types of projects, from the 

simplest to the most complex. 

The Chaos report [2], developed by the Standish Group, 

evaluated during the period from 1994 to 2015, more than 

50,000 projects and Lynch points out that in this report, in the 

period from 2011 to 2015, the rate of projects that underwent 

changes during its execution was between 49% and 56%. The 

reasons for these delays are diverse, such as, for example, 

non-compliance with deadlines by suppliers, lack of quality 

or rework in certain stages of the project or even the incorrect 

estimate of time to carry out the activities. 

This work aimed to analyze the history of 25 projects with 

similar scopes and understand which method should be used 

to estimate the deadlines within the projects in order to reduce 

the amount of changes in projects due to delays in the process 

of accepting deliveries without overestimate activities, thus 

managing to share with all interested parties a feasible 

deadline for the completion of deliveries. The projects 

considered in this study are low complexity projects. Small 

Projects [3] are projects that have the following 

characteristics:  

• Short-term projects; ·  

• Number of members less than 10 people; 

• They involve few areas of knowledge; 

• Objectives easily attainable;  

• Well-defined scope;  

• Affect a single business area; 

• They do not present great political divergences as to 

whether or not to proceed with the project;  

• Produce deliveries with little interdependence between 

different areas of knowledge;  

• Projects with a budget of less than 150,000 USD.  

The projects studied during this research have all these 

characteristics mentioned above. For that, a comparison of all 

the planned and executed schedules of each of these projects 

was made and observed which activities impacted the non-

compliance with the deadlines. Then, after analyzing the data, 

post-fact planning was done and the PERT tools, three points 
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and average were applied to observe, which is the best among 

these tools to estimate the deadlines and obtain a higher 

percentage of assertiveness in the planned schedule compared 

to the deadlines executed. 

This work was carried out in a company in the industrial 

pole of Manaus, and only projects from the fiscal year 

between July 2019, and June 2020 were considered for this 

study. Projects with WBS different from the vast majority 

were also excluded from the study, for greater accuracy in 

comparing the analyzed data. 

 

II. LITERATURE REVIEW 

Projects [4], [5] are unique events, with a defined deadline 

for their realization and exist to meet specific needs. 

Projects can be divided into five main stages: initiation, 

planning, execution, monitoring/control and closure. 

Another way to subdivide project is through the areas of 

knowledge. According to PMBOK [1], projects can be 

subdivided and managed in ten areas of knowledge, namely: 

Project integration management, Project scope management, 

Schedule management, Cost management, Quality 

management, Project resource management, 

Communications management, Risk management, Project 

procurement management, and Project stakeholder 

management. 

Schedule management was known until the fifth edition of 

PMBOK [1] as time management, however, this 

nomenclature was changed since time cannot be managed, 

but the schedule is. The idea at this stage is to seek the closure 

to the project within the established time limit. For that, it is 

necessary to correctly manage the estimate of tasks, necessary 

resources and deadline.  

Furthermore, according to the PMBOK [1], for the 

development of the schedule, it is necessary to create a list of 

activities, activity attributes, network diagrams, resource 

requirements, resource availability calendar, and estimated 

duration of activities, scope definition, environmental factors 

and the assets of organizational processes. 

Among these sub-steps of the schedule management, the 

estimated duration of activities requires knowledge from the 

manager and a method to carry out the estimates. These time 

estimates can be defined through pre-established agreements 

or through the history of old projects. 

PERT (Program Evaluation and Review Technique) is a 

technique that uses time as a variable in planning, organizing, 

and coordinating activities [6]. The PERT tool takes into 

account random variables related to each other and with some 

degree of probabilistic distribution [7].  

The following information can be obtained through the 

application of this tool [8]: 

• The duration of the project or of a stage and its 

respective critical paths; 

• The probability of completion within the established 

time; 

• The probability taking as a reference a deadline. 

The technique helps to understand the most suitable period 

for carrying out an activity by performing a weighted average 

using the most positive scenario (p), the most negative 

scenario (n) and the most common (c) or probable scenario. 

The formula for this calculation [9] is shown in (1):  

 

𝑃 =
𝑝+4𝑐+𝑛

6
     (1) 

 

P = Average time; 

p = Pessimistic forecast;  

c = Most likely forecast;  

n = More optimistic forecast. 

Applying this equation, the result of the average time tends 

to be close to the most likely forecast, as it is multiplied by 4. 

Therefore, this scenario has more relevance in this 

calculation. 

There are several ways to estimate schedules [10], which 

can be done through the opinion of an expert, or through 

comparisons with histories of similar projects, for example. 

Another alternative is to use the three-point tool, which has a 

calculation similar to that presented in Equation 1, but all 

scenarios have the same relevance in the calculation 

presented in (2).  

 

𝑃 =
𝑝+𝑐+𝑛

3
     (2) 

 

P = Average time;  

p = Pessimistic forecast;  

c = Most likely forecast;  

n = More optimistic forecast. 

The disadvantage of this adaptation is that the average time 

found may have a greater variation in relation to the most 

likely forecast. As there is no multiplying factor, as in PERT, 

there may be an oversized deadline for carrying out an 

activity. The advantage of this adaptation is that there may be 

a more conservative approach to deadlines, ensuring a greater 

number of projects on schedule. 

 

III. METHODOLOGY 

This work sought to understand the behavior of the 

schedule of 25 projects within a consumer goods company 

from July 2019 to June 2020. In this work, only projects with 

a similar scope, which can be divided into open, were 

considered in this work: approval of purchase order; delivery 

and confirmation of the beginning of operations; 

capitalization of assets; and closing of the project.  

The methodological path adopted for the work is shown in 

the following steps, as shown in Fig. 1. 

 

 
Fig 1. Methodological path adopted for the study. 

Data 
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The first step in the execution of data collection was the 

gathering of information related to the expected deadlines for 

the completion of each stage of the projects and the deadline 

actually executed in each of these stages in each of these 

projects. 

With this information, it was possible to calculate the 

average variation in compliance with the schedule as well as 

the absolute number and percentage of projects within the 

planned period. 

Then, it was possible to apply the PERT, 3 Points Adapted 

and Average tools in order to have a reference for comparing 

these three tools with what was performed in practice. The 

number of days required for the execution of each of the 

stages and for each of the projects was taken into account for 

the calculation.  

For application in the equations, data were collected on the 

number of days to complete each step in each of the analyzed 

projects. The most likely forecast was calculated by adding 

the days needed to complete the steps in each of the projects, 

dividing this amount by the total number of projects analyzed.  

For the PERT and Three Points calculation, the worst 

performance among all projects in each of the stages was 

identified to define the most pessimistic forecast and the best 

performance among all projects in each of the stages to define 

the most optimistic forecast. 

With that, it was possible to identify which of these three 

tools, if applied in the project planning phase, would present 

a higher percentage in the planned x executed ratio as well as 

less variation. In this way it is possible to understand the 

positive and negative points of using each of these tools.  

The projects were divided into 6 stages: Opening of the 

project, approval of the purchase order, delivery, 

confirmation of the start of activities, capitalization of the 

asset and closing of the project and these tools were applied 

to each of these stages. 

This work has an applied nature, because the knowledge 

referenced will be replicated within the researcher's 

profession and the knowledge obtained will come from this 

application in the daily life of the project manager. As for the 

objective, the research is classified as exploratory, since the 

researcher seeks to deepen his knowledge of the subject 

addressed. Research with exploratory objectives identifies 

concepts, models development and seeks information from 

similar studies [11].  

In relation to data processing, this is a quantitative and 

qualitative research, as it aims to translate the perception of 

waste, from the perspective of project managers, into 

numbers and propose actions to reduce this waste.  

Then, the metric of the impact of these actions will be 

raised. As for the procedures, this research is classified as an 

action research, as there is direct participation of the author 

in the processes that will be addressed. Action research 

allows the researcher to participate in understanding 

problems and solving them. 

The research was carried out in the project management 

department of a multinational company located in the 

industrial pole of Manaus. The chosen environment is also the 

place where the researcher develops his professional 

activities. 

 

IV. FINDING AND DISCUSSIONS 

This analysis of results was divided into six stages: 

Opening of the project, Approval of the Purchase Order, 

Delivery, Confirmation of the beginning of operations, 

Capitalization of assets and Closing of the project. At each 

stage, a comparison was made between the practiced dates 

and the projected dates based on the Average, PERT and 

Adapted Three Points. 

Regarding the project opening stage, we can see the 

following behavior observed in Table I: In the first column 

(Real), the values practiced within the projects are presented, 

in the first line (Average) the average calculation of days that 

were necessary for this stage of the project.  

In the second line (Projects within the deadline) it presents 

the number of projects that were within the deadline 

stipulated in the opening of each of these projects. 

In the third line (% projects within the deadline) a 

percentage calculation of the relationship between projects 

within the term and the total number of projects.  

In the last line (Projected vs. Actual Variation), the average 

of the projected days ratio and the number of days required 

for the execution of each project are observed. The same 

rationale was used for Tables II, IV, V, and VI. 

 
TABLE I: DATA PROJECTION – OPENING OF PROJECTS 

 Real Average 3 Points PERT 

Average 7 7 13 10 
On-time projects 15 18 22 20 

% projects on time 58% 69% 85% 77% 

Variation (Projected 

vs. Actual) 
169% 105% 57% 73% 

 

Regarding the Purchase Order Approval step, Table II 

shows the following information: 

 
TABLE II: DATA PROJECTION – PURCHASE ORDER 

 Real Average 3 Points PERT 

Average 22 22 26 26 

On-time projects 13 15 15 15 

% projects on time 52% 60% 60% 60% 
Variation (Projected 

vs. Actual) 
295% 102% 83% 83% 

 

Regarding the data of the Delivery stage, it was necessary 

to carry out a percentage variation survey, as the projects do 

not have the same manufacturing term by the customer, and 

therefore cannot be compared using the variable number of 

days. The data are shown in Table III. 

 
TABLE III: DATA PROJECTION – DELIVERY 

 Real Average 3 Points PERT 

Average 94% 94% 94% 94% 
On-time projects 17 16 16 16 

% projects on time 68% 64% 64% 64% 

Variation (Projected 
vs. Actual) 

94% 94% 94% 94% 

 

Table IV presents the data referring to the Confirmation of 

the start of operations step, as shown below. 

Table V shows the data related to the capitalization of 

assets stage. 

Finally, Table VI shows the data collected from the last 

stage, here called Project Closure. 
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TABLE IV: DATA PROJECTION – CONFIRMATION OF THE START OF 

OPERATIONS 

 Real Average 3 Points PERT 

Average 26 26 40 33 
On-time projects 11 11 18 14 

% of projects on time 44% 44% 72% 56% 

Variation (Projected 
vs. Actual) 

155% 117% 76% 92% 

 
TABLE V: DATA PROJECTION – CAPITALIZATION OF ASSETS 

 Real Average 3 Points PERT 

Average 27 27 29 38 

On-time projects 12 16 16 16 

% of projects on time 48% 64% 64% 64% 
Variation (Projected 

vs. Actual) 
128% 102% 102% 102% 

 
TABLE VI: DATA PROJECTION – PROJECT CLOSURE 

 Real Average 3 Points PERT 

Average 17 17 19 18 

On-time projects 25 12 14 13 
% of projects on time 100% 48% 48% 52% 

Variation (Projected 

vs. Actual) 
37% 98% 88% 93% 

 

Table VII consolidates all the previous tables, with the 

exception of the closing phase of the project, as this was the 

only step that presented over-dimensioning behavior of the 

schedule. 

 
TABLE VII: DATA PROJECTION – DATA CONSOLIDATION 

 Real Average 3 Points PERT 

% of projects on time 54% 61% 70% 65% 

Variation (Projected 

vs. Actual) 
169% 106% 82% 90% 

 

V. CONCLUSION 

In general, it was observed that a relevant variation in 

basically all stages of project management occurred. The 

stage with the least discrepancy, that is, with the “Variation 

(Projected vs. Real)” ratio closest to 100% was in the 

“Delivery” stage, which is the only stage that depends 

exclusively on suppliers external to the company, thus 

denoting that internal processes need to be revised to stabilize 

estimated deadlines. 

The step with the greatest variation was the “Purchase 

Order Approval” which, in addition to presenting a variation 

in the project x real ratio equivalent to 295%, still had a low 

adherence of projects within the estimated (52%). This step 

can be seen by the company as a focus for acting on process 

improvements, aiming at stabilizing the process and reducing 

the impact on the schedule. 

However, there was also an overestimation of deadlines in 

one of the stages. The closing phase of the project was the 

only one that presented a percentage of projects within the 

estimated timeframe above 80%, in this stage all projects 

were on schedule, however the projected x actual variation 

was 37%, which shows that necessary for this stage could be 

63% lower, for this reason, this stage was disregarded in the 

average analysis between all stages of the project. 

Comparing the studied forecasting models, the Adapted 

Three-Point model is the one that presents the best ratio% of 

projects within the deadline, however, among the options, it 

is also the model that presents the greatest variation in the 

projected x real ratio. Applying this model, it is possible to 

reduce the number of changes, and provide a more reliable 

schedule for the completion of the project, but it is necessary 

to stabilize the processes to avoid variations and to avoid over 

dimensioning deadlines. Through the data collected, the 

model that presents greater stability, both in the percentage of 

projects inside, as well as in the real x project variation would 

be PERT. Thus, the model recommended by this study for 

estimating deadlines is PERT. 

The objective of this work was to indicate a model for 

estimating the schedule in order to provide greater security to 

the interested parties regarding the deadlines for carrying out 

the activities. However, during the study, there was a lot of 

instability in the processes. For example, in the opening phase 

of the project, while one of the projects was opened in three 

days, another project was opened in twenty-six days. As 

future work, it is recommended to apply tools that stabilize 

the processes within the project management for this 

environment. 
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