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Abstract 
This paper illustrates the implantation of processes for monitoring and controlling projects at 

an information technology company in Brazil. Twelve interviews were conducted with project 

managers, business managers and client managers to evaluate the project management 

process and their perception of its success. 
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Introduction 
This paper presents a project monitoring system developed for an Information Technology 

company. This company recently created its project management office (PMO), and the 

proposed system is one of the actions that enabled the PMO to reach its goals. 

The study company, henceforward called EW Company, is a subsidiary of a multinational 

software developer for geographic information, engineering & processes, information 

management, utilities & telecom and public safety. These types of solutions involve high 

technology software and hardware coupled with support services, training, consulting and 

software development.  

The company's business is divided into two units according to the target market segment. The 

first unit encompasses Process Engineering, Marine Industry and Oil & Gas and the second unit 

includes Georeference Systems, Utilities & Telecom, and Public Safety. The company's revenue, 

which is approximately US$ 50 million annually, is split almost equally between the two units. 

This paper is organized as follows: in chapter two, a literature review is presented; chapter 

three provides the research methodology; chapter four describes the studied company and the 

control and monitoring of the project development system and, finally, chapter five offers the 

concluding remarks. 

 



Theoretical Review 
Although the concept of design includes the quality of uniqueness, it is possible to identify 

common elements between projects and even certain patterns in the variability presented by 

these elements. Shenhar and Dvir (2007) suggest defining templates for managing different 

types of projects, and they argue that the variability of projects is not addressed in current 

management models. The question addressed by these authors, therefore, is how to combine 

the common and different elements in a single model to enable managers to classify projects 

and to make decisions about them. The authors present three primary factors that can be used 

to classify a project: goal, task, and environment. 

Shenhar and Dvir (2007) aimed to define a model to characterize projects that does not depend 

on the market, the technology or the type of organization to which the project relates; they 

presented the diamond NTCP model (novelty, technology, complexity and pace).  

The Novelty dimension measures how new the product design is in its market and how new to 

potential users. Novelty measures the familiarity of the potential user with this type of product, 

its use and its benefits. The degree of novelty can be divided into three types: derivative, 

platform and breakthrough. The type will impact the project management of the product. 

According to the authors, the newness of the product will affect three main factors: trust in the 

market research, the time necessary to define product requirements and marketing strategies. 

The Technological dimension is related to the technological uncertainty involved in the 

realization of the project. This uncertainty impacts the planning, testing, communication, and 

technical skills of the development team. There are four levels measuring this dimension: low-

tech, medium-tech, high-tech and super-high-tech. 

The Complexity dimension is related to the hierarchy of levels for the systems and subsystems 

that comprise the product design, which the authors call “system scope”. If the product consists 

of a simple arrangement of subsystems, the project is considered to be of low complexity. In 

the case of a product formed by a complex arrangement of subsystems that are composed of 

other subsystems, and so on, then the project is considered to be of high complexity. The 

authors define three levels of complexity: assembly, system, systems array. 

The Pace dimension measures the urgency with which the project (time available) should be 

addressed. Generally this urgency is related to time to market. This dimension affects the 

autonomy of the project team, bureaucracy, the speed of decision-making, and the intensity of 

senior management’s involvement in project execution. There are four levels to this dimension: 

regular, fast/competitive, time critical, and blitz. 

The Diamond NTCP model therefore combines specific categories of projects in each 

dimension. The model provides a graphic illustration (diamond shape) of the project according 

to the levels of novelty, technology, complexity and urgency (pace). The objective of the model 

is, firstly, to illustrate the type of project that is being worked on and to prioritize the measures 

of success and, secondly, to serve as a tool to analyze how the methodology of project 

management fits each project type. 

Maximiano (2006) presents an approach for the classification of projects that uses two of the 

four dimensions of the NTCP diamond model of Shenhar and Dvir (2007): uncertainty and 

complexity. The author defines uncertainty in projects as the lack of income or a way to get to it 

or both. The lack of information about a new product also increases the uncertainty and risk 



associated with it. Complexity is treated by the author as the number of variables related to the 

project development. A complex project is one that administers to a large number of variables. 

Uncertainty and complexity are scales. Thus, the author presents an approach that categorizes 

projects into four types. 

According to Carvalho and Rabechini (2006), one of the most frequently used techniques for 

measuring and monitoring project performance is Earned Value Management (EVM). This 

technique compares the value of work completed to the amount originally allocated in the 

budget, integrating areas of scope, cost and schedule. It uses two indices of performance: a 

cost performance index (CPI) and a schedule performance index (SPI). The CPI is the ratio of the 

earned value (EV) and the actual cost of the project observed (AC). If the value of the CPI is less 

than 1, the project is consuming more money than planned; if it is greater than 1, the project is 

consuming less money than planned; and if it is equal to 1, the cost is exactly equal to the 

observed planned value. 

Archibald (1992) presents a model for the project life cycle with five phases: Concept, 

Definition, Design, Execution, and Implementation. 

PMI (2008) details more stages, proposing required outputs over the life of the project: 

specifications at the end of the concept phase, progress reports during the execution and a 

closure report after implementation. PMI also proposes documentation that should be drawn 

up: a project charter to launch the project, an execution plan, acceptance documents and an 

approval document for the initial implementation. 

The separation between the phases is not always easily identifiable. Archibald (1992) argues 

that at each stage, a general review of the project up until that point should be taken. As a 

result of the review, someone must make a decision about the direction of the project: to 

follow to the next phase, to redo the previous stage or to cancel the project. 

The Project Management Institute (PMI) defines a project management office (PMO) as an 

organizational body responsible for centralizing and coordinating the management of all 

projects under its domain. The responsibilities of a project office can range from the provision 

of support to direct management (PMBOK®, 2008, p.443). 

Carvalho and Rabechini (2006) argue that the project management office is a hub (core 

competencies in project management) that aims to consolidate the project area. The PMO 

consists of a structure devoted to applying project management concepts to increase project 

efficiency and thus transform strategies into results. 

A PMO can increase the efficiency of projects in terms of cost, time and scope. The office may 

vary in terms of structure, size, responsibilities, and operations. According to Rad and Levin 

(2002), the functions of a PMO are project support, training, implementing process/project 

management methodologies, internal consulting, monitoring, developing management tools, 

and portfolio management. 

Kerzner (2006) states that the project office is an organizational unit that is responsible for 

maintaining the intellectual property relating to project management and actively supporting 

the strategic planning of the corporation. He states that there are three types of project offices: 

• Functional Project Office: this type of PMO is used in a functional area or division of an 

organization, such as information systems. The primary responsibility of this type of 

project office is to manage a critical set of resources (resource management). 



• Client Group Projects Office: This type of PMO aims to better manage and communicate 

with clients. Customers or joint projects are grouped to enable better management and 

better relationships. There can be multiple project offices simultaneously, based on 

groups of clients, and each may end up working as a temporary organization. In practice, 

this type acts as a company inside the company. 

• Enterprise Project Office: this type of project office serves the entire corporation and 

focuses on strategic and corporate issues and not on functional issues. 

Dinsmore (1998) proposes four models for a project management office: (i) Project Support 

Office (PSO); (ii) Project Management Center of Excellence (PMCOE); (iii) Program Management 

Office (PrgMO); and (iv) Chief Project Office (CPO). 

 

Methodology 
The collected data can be divided into qualitative and quantitative data. Qualitative data were 

obtained through interviews with project managers, functional managers, and account 

managers in the commercial area. 

During the interviews with project managers and functional managers (there are cases where 

the same person assumes both positions), we gathered information about the methodology 

and processes of project management, changes in the scope of their recurring projects, the 

actual status of projects (often different than the present status of the company ERP system), 

along with other information regarding best practices and lessons learned. Eight interviews 

were conducted with project managers (three of which are leaders in the area) and one 

interview with a functional manager who is not a project manager. These interviews were semi-

structured to both cover some key points and to allow wider discussion of other points. For 

example, a structured interview was used to collect data about project time and cost. However, 

to gather information about difficulties and scope changes during project execution, the 

interview was not fully structured, and each manager was free to express their opinions on the 

subject. 

Some information related to items included in the proposal and the schedule for specific 

projects were only obtained through conversations with managers of the commercial area. 

Because some project managers left the company during the execution of certain projects, 

management information was lost. Three interviews with the business account managers were 

conducted to obtain information about the projects. These interviews were similar to the 

interviews with project managers and functional managers. Some large projects from large 

customers simply did not have any management schedule originally planned; there was no 

monitoring of what was done versus what was planned and no monitoring of billing, etc. In one 

of these cases, a project delayed two months without any billing because the responsible for 

the project measurements left the company; without this manager, the company had no 

control of what had actually been made and therefore stopped billing. These situations 

represent significant internal process failures. 

The quantitative data were obtained from the database of the company's ERP system and the 

reports provided by the project managers. 

During the verification of the project status, several interviews with project managers were 

conducted to obtain quantitative performance indicators for the biggest finished projects. 



These data include information about planned versus executed schedule and sold hours versus 

performed hours. 

 

Case Study 
This study was realized in a company that is a subsidiary of a software developer for geographic 

information and engineering processes, information management, utilities and telecom and 

public safety. These types of solutions involve high technology software and hardware coupled 

with support services, training, consulting and software development. 

The company was founded in 1980 and currently has 143 employees. In the second half of 

2011, the company was purchased by a European multinational that had bought the software 

developer some years before. Although the acquisition was realized some years ago, there are 

still remnants of the adaptation process due to the merging firms. 

The company is divided into three major functional areas: technical, commercial and 

administrative. The technical department is responsible for the operational development 

processes of projects and routine activities such as service (help desk), training (regular 

schedule), and maintenance, among others. The business is responsible for sales. The 

administrative area is related to the administrative processes that keep the business running, 

such as payments, contracts, HR, marketing and IT. 

The company’s projects can be divided into five groups according to their basic characteristics: 

Solution Implementation Projects, Project Implementation Solutions (Multifunctional), 

Development Project Interfaces, Process Mapping Projects and Project Migrations. 

The company's projects can be characterized by two different approaches to project 

categorization. One is the approach presented by Maximiano (2006) and the other is the 

Shenhar and Dvir approach (2007). Interviews were conducted with the director of the PMO to 

define the values for each dimension (Complexity, Uncertainty, Rhythm and Novelty) for each 

type of project.  

Two meetings for setting these values were conducted and an initial approach was analyzed 

(Maximiano) and then a second approach was analyzed (Shenhar and Dvir (2007)). 

An analysis of the graph shows that the Interface Development and Implementation projects 

that involve more than one solution (families of software) are more susceptible to internal and 

external risks. Therefore, a more multidisciplinary approach is required for project execution to 

manage the diversity and volume of information (interfaces and communication between 

various software) and the greater number of organizations involved. The development and 

customization of interfaces is considered to be the type of project with the greatest uncertainty 

because it involves software and systems from other suppliers, which often creates risks related 

to compatibility, communication, flow of information, developing policies, and data protection. 

Next, a similar analysis of the types of projects was performed according to the concepts of 

Shenhar and Dvir’s (2007) model. 

The life cycle of the company’s projects can be divided into four main phases, and a fifth phase 

of post-sales, which is characterized by the provision of services after project closure. Post-sales 

and any services involved, because it does not belong to the duration of the project, was not 

considered to be a project phase. The four stages of the life cycle are Pre-sales, Planning, 

Execution and Closure. 



In 2008, EW Company hired a management consultancy to define a methodology for project 

management. The methodology presented is based on the PMI standards and seeks to 

integrate the practices of project management with the company structure. The methodology 

was tested on two major projects (projects of approximately 5,000 hours) and was approved by 

the executive management of EW Company based on the results. Information on the 

company’s project management methodology and its implementation was obtained through 

conversations with the two heads of the technical areas (areas 1 and 2), a project manager and 

a functional manager (leader of the technical areas), all of whom participated in the 

development, testing and deployment of the methodology. The existing documentation within 

the organization was also used. 

The interviews with project managers and the data from the company ERP system for all 

projects started in 2012 and already closed (until May 15, 2013) identified that 71% of the 

projects were completed with delay and only 29% completed within the original schedule. 

A total of 65 projects were analyzed, and most of them were from area 1. More than two thirds 

of the projects were delivered after the planned deadline. The managers responsible for 

projects that showed greater delays identified some of the causes: scope changes without 

planning review, estimation errors, client infrastructure problems, lack of resources, resources 

that left the company during project implementation (with no available replacement), and 

management problems. 

The use of hours in these projects versus the number of hours sold was also identified. This 

search was performed using the data available on the company's ERP system based on the 

labor hours performed for each project and the commercial and finance areas. It was found 

that 55% of projects used more hours than originally estimated, and only 45% consumed fewer 

than or equal to the budgeted hours. 

In the 65 projects reviewed, 36 projects used more hours than the number sold. For these 

projects, just over 8,500 hours were sold but over 13,000 hours were spent in execution. This 

difference represents a little more than a third of what was sold. In other words, there was an 

increase of approximately 50% of the time consumed in relation to time sold. 

From a qualitative point of view, the scope changes that occurred in some projects had 

significant impacts on time. Some examples of this situation are as follows: 

• Creation of new environments: in one project, it was decided to use two 

computational environments (approval and production). However, during the 

execution of the project, the client realized the importance of a new (third) 

environment for development. 

• Infrastructure: the primary factor responsible for the delay of one project, as 

identified by the area leader of the GI department, was the client’s decision to 

change the infrastructure network and operating system of the servers. The project 

therefore required a change to adapt to the client’s new structure. 

• Change of customizable reports: One of work packages for a project in the GM 

department involved the development of five reports to be extracted from the 

system. However, the client requested a change to four of the five reports during 

project development, which resulted in delays and increased working hours. 

• Creation of new work packages: the manager of one of the analyzed projects had to 

create two new work packages that were not in the original project scope at the 



client’s request; this change was formalized only in the late stage of project 

execution and required a rework, also causing problems in resource allocation. 

 

Proposal  
The developed control system addresses three main points: the monitoring and control of 

ongoing projects, the disclosure of their performance to the various stakeholders, and, more 

broadly, risk management, quality, and scope changes during project execution. 

All projects will be monitored by the project management office through the proposed control 

system; however, the monitoring approach will vary according to the project category. 

The PMO is a recently created unit and therefore has limited resources to enable the strict 

monitoring of all ongoing company projects (approximately 50). Thus, the projects are divided 

into two groups. One group will contain the simpler, smaller and less strategic projects; their 

monitoring will be less accurate, the detailed collection of information will occur less 

frequently, and performance reports will be general and not specific (general data will be 

presented, rather than specific). This approach is called the Simplified Approach. The other 

group contains the largest, most complex, and most strategic projects for the company. They 

will be managed using the Detailed Approach. 

Projects with the following characteristics will be considered to be simplified:  

• Novelty: Derived or Platform 

• Technology: Low and/or Medium technology  

• Complexity: Assembly and System 

• Pace: Regular or Fast / Competitive 

These projects are monitored using the Simplified Approach. The criteria used to select the 

approach should be revised frequently to keep it evenly aligned with business strategy; an 

annual review of these criteria is suggested. The PMO should regularly seek to update the 

selection criteria to remain as flexible as possible as regards project monitoring, i.e., the PMO 

should select projects that require more critical monitoring and should update this selection 

according to the changes in the company, the customers and the market. 

Projects that exhibit any of the following characteristics, regardless of other dimensions, are 

covered by the Detailed Approach: 

• Novelty: Breakthrough 

• Technology: High-tech or Super High-tech  

• Complexity: Array 

• Pace: Time critical or Blitz 

Thus, we define two approaches: simplified and detailed. The simplified approach is associated 

with most projects because most projects require an implementation type of solution or an 

upgrade solution. Analyzing the data obtained and the number of projects, approximately 80% 

of the projects would be covered by the simplified monitoring approach. The detailed 

discussion will be directed toward the most difficult projects and will present the critical 

characteristics of one or more dimensions of the NTCP model. These projects are in the 

minority, but they are much larger in size and importance (financial and strategic) and involve 

more extensive work by consultants, the project manager, technical directors, account 

managers and even top executives. 



Project monitoring using the Simplified Approach has the following characteristics: 

• Mandatory collection and RSAP scheduling in standard format in MS Project 

platform once a month, and optional once a week 

• Collection and storage of required documents that characterize the transition phases 

of the project life cycle 

• Mandatory update of the control system data once a month, and optional once a 

week 

• Mandatory presentation overview of ongoing projects for high-direction once per 

quarter 

• PMO participation in all kick-off meetings for new projects 

• Focused approach to support and follow-up  

• Risk and quality analysis 

Project monitoring using the Detailed Approach has the following characteristics: 

• Mandatory collection and RSAP scheduling in MS Project format every week; levying 

RSAP schedules and following through on items not delivered  

• Audit the completion and updating of RSAPs and timelines  

• Collect and store required documents that characterize the transition phase of the 

project life cycle  

• If the project performance is very poor(SPI <75% and / or CPI <75%) during a phase, 

a meeting should be held between stakeholders to discuss the project progress  

• Update the control system data weekly (mandatory) 

• PMO participation in all kick-off meetings for new projects  

• Mandatory presentation of ongoing projects for this group  

• Project management approach that moves beyond control and monitoring support  

• Database of project risks, scope changes, and quality control is maintained in the 

RSAPs 

 

Reporting to the company board 

The purpose of reporting to the board is to present the actual performance of the portfolio of 

projects to the company’s top management. In addition, these reports are important because 

they disclose the problems and difficulties faced by major projects. Thus, the presentations aim 

to align the board high-direction with the actual status of the project portfolio and the 

problems faced. In addition to the report, this disclosure may also occur in the quarterly 

meetings involving the PMO and the company directors. 

Thus, we define the information contained in the reports presented to the board to provide an 

overview of the projects (number of projects delayed versus on time, projects within budget 

versus off-budget) and an overview of projects per functional area. Figure 1 illustrates the 

report for the senior management of EW Company. The bubble chart in the lower right corner 

shows the project performance along two dimensions: SPI and CPI on the horizontal axis and 

the performance index of Earned Value on the vertical axis. The bubble size indicates the size of 

the value for the sold project. 

The top management report contains indicators for the company’s major ongoing projects. 

Data from the five largest projects in terms of sales value, or, in special cases are presented, 

according to other factors to be determined retrospectively. 



Reporting to functional management allows for the alignment of managers and project teams 

regarding project progress. Reports are issued by area. This alignment creates awareness on 

the part of those involved in projects with respect to performance issues, risk trends and the 

next steps identified for each project as well as the critical points of care and the strategic 

objectives for the development of the project. 

Multi-functional projects (involving more than one functional area) are included in the reports 

of two areas. The report is divided into two blocks, one that presents the performance 

indicators of the project area and the other presenting an executive summary of the project 

(more qualitative). The indicators in the first block include the SPI, risk and quality information, 

the S curve, and a visual indicator (light) indicating the general status of the project. Red means 

that the project is in imminent danger because of the high risk or because of performance 

problems. These are projects that require extra attention from the PMO, the manager and the 

project team.  

 

 
Figure 1 - Top Management Report 

 

The executive summary offers more detailed descriptions of the risks involved in each project, 

the quality problems, critical points requiring attention, potential impacts on other company 

projects, and next steps to be undertaken during the project. 

It is also proposed that project performance be disseminated through the presentation of 

projects in public areas of the company, the disclosure of information in the company 

newspaper (newsletter), and disclosure in the quarterly report released via corporate email. 
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The presentation in public areas may involve notifications and postings in the cafeteria and on 

the bulletin boards in each area. In this case, it is suggested that the data shown in the technical 

areas be restricted to projects for that specific area. 

 

Final Remarks 
This paper presented a project tracking and monitoring system for an IT company. The 

increasing demand for ever larger and more complex projects has forced EW Company to 

recognize the importance of project management as a tool for improving their performance. 

This recognition was initially expressed by defining a methodology for managing projects and 

then by the recent establishment of a project management office within the corporate 

structure. Because this event occurred in early 2013, the PMO did not yet have a structured 

process for managing projects, particularly procedures for monitoring and controlling project 

performance. The creation of a formal monitoring process provides visibility and traceability, 

which impacts the project performance and allows the identification of the most critical points 

for development projects. At this time, the system is deployed within the organization, and it is 

expected that in the future, the data generated by this monitoring process can contribute to 

the improvement of management processes under a quality assurance perspective; in other 

words, it will be possible to act before potential problems arise. 
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