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1. INTRODUCTION
1.1. What is project management?
The formal definition would be the application of a body of knowledge, skills, tools and techniques to the project activities in order to meet the project requirements.

Project management is a process not perfectly defined. Moreover, every professional has different approaches to managing their projects, some value control and monitoring above all, while others focus on leadership and people management.

1.1. Why project management?
Experience in recent years shows that to get a successful project there must be a comprehensive project management covering its entire life cycle, i.e., since the project is only a need or an idea, to the formal closure of it.

Given this evidence, it seems inevitable to ask why not everyone uses a good project management practice, its techniques and processes. Usually, due to factors such as: the need for initial investment, lack of commitment and knowledge by the organization, or distrust and aversion to control by the team. Some of these fears are natural and logical, while others are emotional and irrational.

It is obvious that the characteristics of the project will not change the fact of using a formal process of project management. Implementing efficient project management does not mean that there will be not problems, nor does it mean that the risks simply disappear, or there will be no surprises. What does change is the way that events are run when the project is ongoing. The value of good project management practice is to have a standardized process to deal with contingencies. 
Time, cost or effort devoted to project management should not be understood as a loss for the project; on the contrary, they are essential elements to achieve the end result.

Some of the most notable benefits that an effective project management provides are:

· Time and cost savings.
· Faster resolution of problems.
· Optimization of the resolution of risk.
· More effective communication and management of expectations.
· Higher quality products and services.
· Optimization of financial management.
· Improved decision-making process.
· Improving the work environment.

2. PROJECT MANAGEMENT PROCESSES
The approach taken to address the management of projects is based on a set of processes recognized as best practices, best practices understanding that there is a general agreement that the implementation of these project management processes increases the chances of success in a wide variety of projects.

In the following sections we will describe processes that can be part of a project management. Not all of them have to be necessarily present, project characteristics and organizational factors determine the appropriateness of including one or the other. These project management processes are grouped into categories based on the concept of dealing.
2.1. Project coordination
It includes the activities and processes to identify, define, combine, unify and coordinate the various processes and project activities.
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2.1.1. Starting the project
The process of starting the project involves the definition, approval and formal opening of the project, documenting needs, project justification, requirements of the customer, sponsor and other stakeholders and a high-level description of the new product, service or result designed to meet those requirements.
2.1.2. Develop the project plan
The process of developing the project management plan includes the actions needed to define, integrate and coordinate all subsidiary plans into a management plan. The project management plan defines how it is executed, monitored and controlled, and closed. This plan documents the set of outputs of the planning process and includes the project management processes to implement, their level of implementation and essential inputs and outputs for each of them.

2.1.3. Manage project execution
The process of directing and managing project implementation requires to implement actions to execute the management plan and achieve objectives, such as staffing the project, obtain quotes, offers, etc.., select and manage suppliers, use and control resources, implement the planned methods and standards, managing risks, verify and validate deliverables; collect data about the project and document learnt lessons.

2.1.4. Monitor and control project work
The process of monitoring and controlling work deals with tracking of all project activities, covering the processes involved in initiating, planning, implementation and closure. You take corrective or preventive actions to control the project performance. 
The monitoring includes the collection, measurement and dissemination of information on performance, and assessing measurements and trends in order to effect process improvements and identify areas that need more attention.

2.1.5. Integrated change control
The process of integrated change control ensures that the project management plan, the project scope and deliverables stay updated by careful and continuous management of change, either rejected or approved.

2.1.6. Closing the project
The process of closing a project includes establishing procedures to interact and coordinate the formal acceptance of the deliverables and the transfer of the project, drawing up the balance of the project, analyzing its success or failure and compiling the project records, learnt lessons and all project information useful for future use by the network.
2.2. Scope management
Processes dealing with the scope should ensure that the project includes all the required work, and only the required work to complete the project successfully. The project scope management is primarily concerned with defining and controlling what is and what is not included in the project.
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2.2.1. Scope definition and planning
The process of defining the scope of the project involves describing in detail the deliverables of the project and the work needed to create those deliverables. In this process, the needs and expectations of stakeholders are analyzed and converted into requirements. It also identifies and analyzes different approaches to implement and carry out the project work.

The result of the process is the project scope statement, which includes, either directly or by reference to other documents, objectives, description of the scope, requirements, deliverables, acceptance criteria, constraints, assumptions, initial organization, initial risks and schedule milestones in the project.

2.2.2. Activity definition
The process of defining the activities involves identifying and documenting the activities undertaken within the scope of the project to achieve the objectives. As a result of this process you get the list of activities that includes all activities required as part of the project scope, and attributes thereof, such as an identifier, description, logical relationships, resource requirements, imposed dates, restrictions and assumptions.

2.2.3. Scope verification and control
The scope verification and control is responsible for reviewing deliverables, obtaining formal acceptance, managing changes and managing their impact on the scope of the project.

2.3. Time management
Time management focus on determining dependencies and duration of planned activities, establishing deadlines for completion of tasks, the dates on which deliverables or works commissioned from third parties will be submit, setting milestones or checkpoints needed to manage and monitor the project. The objective of these processes is to achieve project completion on time.
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2.3.1. Activity sequencing & duration estimating
The establishment of activities sequence involves identifying and documenting logical relationships and interdependencies between activities of the project. Activities should be logically arranged with proper precedence relationships, as well as leads and lags, to support further development of a realistic, feasible and consistent timetable. The establishment of the sequence can be performed using project management software or manual techniques.

The process of estimating activity duration determines the number of work periods needed to complete each activity. This requires that you estimate the amount of effort and resources to be applied to carry out each one of them.
It is often difficult to estimate activity durations due to the many factors that can influence them, such as resource levels or resource productivity. Expert opinion, guided by historical information, may be helpful.

2.3.2. Schedule development
The development of the project schedule process determines the starting and ending dates for the activities planned through an iterative process. The schedule development calls for the review and correction of the activity duration in order to create a good project schedule ready to serve as a baseline to measure progress.

The schedule should explicitly identify the critical path, the critical activities and those that can easily become so. It is also advisable to locate project milestones, i.e. those events that require specific input or decision-making as well as those in which relevant deliverables are planned.

2.3.3. Schedule control
Schedule control is responsible for determining the current status of the project schedule, for influencing factors that create schedule changes and for determining the changes in it, managing them as they happen.
Deviations must be identified, analyzed and, if necessary, you must act on them too. It is desirable to identify the causes of variances, both favorable and unfavorable, taking appropriate action to ensure that there are no adverse changes affecting project objectives. It is also necessary to determine potential impacts that schedule changes may have on the budget, project resources or product quality.

2.4. Cost management
These processes are involved in the prediction and management of project costs. The purpose of these processes is to ensure that the project is completed within the approved budget and that cost information is available to the organization.
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2.4.1. Cost estimating
Estimating the cost of the project involves developing an approach to the costs of resources needed to complete each of the activities referred to in the schedule; this includes, among others, labor, materials, equipment, services and facilities as well as special categories such as an allowance for inflation or cost contingency. When doing a cost approach, the estimator should consider significant uncertainties and risks that may generate changes in the estimation.
If available and applicable to the conditions of the project, cost estimations of previous experiences should also be considered.
2.4.2. Budget development
Cost budgeting development involves adding the estimated costs of individual schedule activities in order to establish a cost baseline which will be useful to monitor project performance.

Budget should include some reserves for management contingencies. These reserves are budgets for unplanned changes.

2.4.3. Control costs
Project cost control means influencing the factors that cause changes in the cost baseline, manage and record actual changes when they occur, report changes to stakeholders, track performance and act to maintain potential cost overruns within acceptable limits.

2.5. Quality management
Quality management processes cover all those activities that determine policies, objectives and responsibilities relating to quality, so that the project meets the needs for which it was undertaken.
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2.5.1. Quality Planning
Quality planning process involves identifying quality standards that are relevant to the project, determining how to meet them.

Quality planning must take into account trade-offs between costs and benefits. The main benefit of meeting quality requirements is less rework, which means higher productivity, lower costs and greater stakeholder satisfaction. The main cost of meeting quality requirements are the expenses incurred in the activities of quality management of the project, such as costs associated with preventing default and the assessment of the product or service requirements.

2.5.2. Perform quality assurance
The quality assurance process involves the application of planned and systematic activities relating to quality, to ensure that the project complies with requirements. It also seeks to identify and review policies, processes and procedures of the performing organization in order to take action to increase effectiveness and efficiency in the organization, and reduce unnecessary activities that add no value.

2.5.3. Perform quality control
The process of performing quality control involves monitoring the project results to determine if they meet relevant quality standards and identifying ways to eliminate causes of unsatisfactory results.
Statistical sampling involves choosing part of a population of interest for inspection in order to determine whether it meets the standards. An appropriate sampling can often reduce the cost of quality control.

2.6. Resources management
Resource related processes are responsible for planning and controlling resources to achieve project objectives. These processes enable the identification of potential problems related to resources such as personnel, equipment, finance, information, materials, software, space, etc.
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2.6.1. Resources planning
The resource planning process involves determining the resources of the activities of the project, specifying what these resources are, how much of each resource is used, and when they will be available to carry out project activities.

When you can not set, with a reasonable degree of confidence, the necessary resources for an activity, tasks that appear in the activity decay further. You can establish resource requirements for each of the detailed parts of the work, treating them later as a whole activity.
2.6.2. Resources control
Resource control is performed to monitor project resources, adopting preventive or remedial actions where appropriate. The result of revisions allows determining whether there are sufficient resources to achieve the project objectives, identifying and analyzing deviations and assessing whether to proceed with some other actions.


2.7. Personnel management
As staff participation plays a key role in the success and quality of a project, these processes are geared towards creating an environment in which people can effectively and efficiently contribute to the achievement of project objectives.
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2.7.1. Project team definition
The definition of the project team is to determine project roles, responsibilities and to create a staffing management plan. Roles and responsibilities are documented through flowcharts and descriptions of responsibilities to proactively ensure that each activity has an unambiguous owner and that all team members clearly understand their roles and responsibilities. 
2.7.2. Manage project team
The process of managing the project team involves improving the competencies and interactions of team members, track their performance, provide feedback, resolve issues and coordinate changes to enhance project performance. To improve team performance, both collectively and individually, team members must participate in team building activities. Another important part of the team development process is to recognize and, where appropriate, reward effective teamwork. It is desirable to establish a work environment that promotes excellence, effective working relationships, trust and respect within the team and among all those involved in the project.
2.8. Communications management
Processes related to project communications want to ensure the generation, collection, distribution, storage, retrieval and final delivery of project information in a timely manner. The object pointed to these processes is to achieve the exchange of information required to ensure successful communications.
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2.8.1. Identification of stakeholders

Stakeholders should be identified from the beginning of the project in order to be able to develop later the communications planning.

2.8.2. Communications planning
Communications planning process determines the communication of information and communication needs of the stakeholders: who needs what information, when it will be needed, how it will be provided and by whom.
The result of this process is the communications management plan. This plan defines the information that will be formally communicated, means to transmit it, information management system to be implemented, frequency of such communication, who receives and who sends the information as well as references to documents and records control and safety procedures.

2.8.3. Manage information and stakeholders
The process to manage information and stakeholders involves making the necessary information available to project stakeholders in a timely manner, meeting their needs and resolving issues with them.
Managing stakeholders actively decreases the likelihood for the project to run out of its course due to unresolved conflicts, enhances ability of people to work synergistically and limits disruption during the project.
2.9. Risks management
The processes designed to manage project risk seek to increase the likelihood and impact of positive events and decrease the likelihood and impact of adverse events for the project.
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2.9.1. Risk management plan
The planning process of risk management involves deciding how to approach and carry out the risk management activities of a project.
The main result of this process is the risk management plan. A risk management plan describes how to structure and perform risk management in the project, including methodology to follow, roles and responsibilities, budget, schedule and other aspects.

The risk identification process determines risks that may affect the project and documenting their characteristics.
The result of this process is a risk register, which becomes a component of the project management plan. The risk register contains the results of the risk management processes and its preparation begins in the risk identification process with the list of risks, their causes and possible responses. This information has to be completed throughout the project.

Risk analysis assesses identified risks in order to determine the probability of occurrence, the impact of risk, the cumulative impact of multiple risks and the priority of each risk.

Risk response planning determines actions to enhance opportunities and to reduce threats to project objectives. Risks are addressed according to their priority, inserting resources and activities in the budget, schedule and project management plan, as needed.
One of the most important outputs of this process is the risk response plan, which documents the chosen response strategy for each identified risk, the detailed actions to implement the strategy and the responsible for its implementation.
2.9.2. Risks monitoring and control
The process of risk monitoring and control is to control risk triggers, managing identified risks, follow-up of the residual risks, discover new risks, executing risk response plans and evaluate the effectiveness of response actions.

Effective control and appropriate monitoring of risks provide early warnings of the risks and help to run an effective decision making.
2.10. Procurement management
Procurement management processes of a project are responsible for purchasing or acquiring beyond the project team products or services needed for the job.
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2.10.1. Procurement plan
The procurement planning process determines the needs of the project that can be better met by purchasing or acquiring products or services outside the organization. Having decided on the acquisition, you can define the requirements in a document that will be the functional basis for the contract and will serve as a guide for designing a solution.
A procurement planning process means to prepare the necessary documents to support supplier responses to the requirements for procurement and to establish suppliers evaluation and selection criteria.
The following figure shows some criteria:
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2.10.2. Suppliers management
The process to ask providers for answers gets results, such as bids and proposals from potential suppliers about how they can meet the requirements of the acquisition. Most of the effort of this process lies with the potential suppliers, usually without a direct cost to the project or for the acquirer.
The process for selecting suppliers involves the receipt of bids or proposals and the application of evaluation criteria for selecting a provider.
2.10.3. Contract management
Contract managing encompasses negotiation and implementation of the contract, monitoring performance, managing change control, contract monitoring and risk control.
The acquirer is responsible for ensuring that the product or service is delivered when needed and is consistent with the requirements.

Closing the contract involves checking compliance with the contract and contractual obligations. It also includes administrative activities such as updating records to reflect final results and archiving of information for future use.
The contract verification is primarily related to acceptance of deliverables. Product acceptance criteria and actions concerning this process should be clearly reflected in the contract. If it ends earlier than expected, the verification process should establish and document the full extent.

3. REFERENCE METHODOLOGY  
3.1. PMBOK ®
The PMBOK ® Guide (Project Management Body of Knowledge) is the standard PMI project management (Project Management Institute) and accredited by ANSI (American National Standards Institute).
The main purpose of the PMBOK ® Guide is to define a set of best practices, defined as, those on which there is general agreement that the correct application of those measures may improve the chances of project success.
The PMBOK ® Guide is divided into three sections:

· The first section defines the conceptual framework of project management. This section provides a basic framework for understanding the concepts related to project management, key areas of expertise in project management, life cycle of the project, and organizational structures and the environment in which management takes place of projects.
· A second section on the standard for project management. This section describes the processes of project management process groups of project management: initiation, planning, execution, control and closing, and the interactions between processes.
· A third section of the knowledge areas of project management. This section details the 9 knowledge areas defined: managing project integration, scope management, time management, cost management, quality management, human resource management, communication management, risk management and procurement management.

3.2. ISO 10006:2003
ISO 10006, "Quality management - Guidelines for quality management in projects" is part of the collection of ISO standards "ISO 9000 - Quality Management."
This rule is intended to provide guidance on issues related to elements, concepts and practices of quality systems to improve project management.
This standard describes the key processes to manage a project that, based on the standard are: strategic processes, processes related to the resources, processes related to personnel, processes related to interdependence, processes related to the scope, processes related time, cost-related processes, processes related to communication processes related to the risk associated with procurement processes, processes for the improvement.

The standard focuses its efforts on defining the processes to be performed to ensure the quality of projects, but does not define the techniques used in each case, leaving a will and opinion of the project team.

3.4. PRINCE2 ® 
PRINCE2 ® (Projects in Controlled Environments) was developed for the UK government and is regularly used not only in the British government but also in the private sector. PRINCE2 ® provides a guide to public domain for the application of best practices in project management. 
This methodology aimed at the generation of products covers aspects of the organization, management and control of projects with the aim of achieving the project results on time and on budget. It can be applied to any type of project, and allows risk management, quality control and efficiency changes. 
PRINCE2 ® is composed of processes that occur during the course of the project and, in turn, interact with different building blocks. The main components are: the business case, organization, plans, controls, risk management, quality management, configuration management and change management. The project management processes using this methodology are: project implementation, project management, project initiation, management stage boundaries, control over the stage, managing product delivery, project closure and planning.
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