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ABSTRACT 

In most industries, there is a common feature among all companies, the quest to improve internal 
performance in order to gain competitive advantage over competitors. In this perspective, the careful 
management of resources is a key success factor, where the planning and control of projects play a 
fundamental role. Within this dynamic, Efacec aims to increase efficiency, in project planning and 
control, in order to improve its competitiveness and sustainability, reinforcing customer satisfaction. To 
achieve this goal, it is proposed an improvement Model that satisfies these needs, increasing the 
efficiency and quality of the company's projects. 

The proposed Model is based on the methodology Last Planner System, a technique derived from 
Lean construction that applies the famous principles of Lean philosophy to project management: to 
produce more with fewer resources and to optimize processes in a continuous way.  

The improvement Model implementation, allows to make project production more efficient and 
effective, which leads to project duration and costs reduction. In addition, by integrating all participants 
in the planning and control processes, it promotes their collaboration and motivation. This ensures a 
commitment to the objectives, increasing productivity and quality, to guarantee customer satisfaction. 

Keywords: Lean, Project Management, Lean Construction, Project Planning and Control, Last 

Planner System 

 

1. INTRODUCTION 
In most industries, there is a common feature 
among all companies, the quest to improve 
internal performance in order to gain 
competitive advantage over competitors 
(Porter, 1985). Alongside with this perspective, 
and driven by the worldwide economic crisis 
from the past few years, many companies 
have been developing strategies to increase 
efficiency, raising productivity and cutting on 
operational wastes (Waring and Bishop, 2010). 
In the exact same framework, Efacec - one of 
the largest Portuguese industrial companies – 
bets in efficiency-enhancement in projects 
planning and control, as a way to improve its 

competitiveness and sustainability. This 
company, from which this paper is about, 
manufactures products (transformers, electrical 
accessories, automation) and provides 
services within the energy field (inspection, 
testing, diagnosis, maintenance and repair), 
developing solutions and executing projects for 
a variety of sectors, main ones being Energy, 
Transportation, Environment and Industry 
sectors. Also, it possesses valences in 
maintenance and exploitation of 
infrastructures. 
Considering the current global panorama, the 
target sectors to Efacec have been going 
through some changes, which has its reflection 
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on work-volume, negotiation and business 
development. The instable macroeconomic 
conditions stated in some traditional markets 
(Africa and Brazil) and the generated 
uncertainty in the European market, caused by 
the redraw of United Kingdom from the 
European Union, have resulted in decelerating 
of public and private investments in energetic 
infrastructures and services. Adding these 
components to a great dependency from 
international markets, have enhanced the 
challenges and competition faced by Efacec 
(Efacec, 2017). 
Reasons why the careful management of 
resources and means constitutes a key 
success factor, giving planning and control of 
projects a fundamental importance. In this 
sense, the company aims to adopt a new 
integrated-planning approach, as a way to 
foster efficiency improvement in the projects-
to-develop. 
Having into consideration the companies’ 
ambitions, the main goal of this paper is to 
propose an improvement model that will 
increase the efficiency of project planning and 
control processes, reinforcing Efacec’s 
competitiveness and sustainability. 
Lean philosophy is globally known for its 
capability to produce more with fewer 
resources, continuously optimizing the chain of 
value and eliminating wastes, while fostering 
for costumers’ satisfaction (Womack and 
Jones, 1996). These features, allow Lean a 
greater sustainability, which renews itself and 
reinforce organizational competitiveness. It is 
clear that Efacec’s ambitions fit perfectly with 
this vision. That being said, the proposed 
model emerges from the opportunity to apply 
Lean-thinking-approach to project 
management.  

 
2. LITERATURE REVIEW 

 
2.1.  LEAN CONCEPT 

Throughout the 1940s in Japan, Ohno and 
Toyoda created the so-called Toyota 
production system by transforming the 
company's mass production system into a 
Lean production system with the aim of 
increasing production efficiency by completely 
eliminating waste (Ohno, 1988). Melton (2005) 
considers as waste any activity that is integral 
to a process that does not add value to the 
customer and lists the seven types of waste 
that Lean philosophy propose to eliminate 
continuously: overproduction, waiting, 
transport, inventory, overprocessing, motion, 
and defects. Benefits of Lean production seen 
in a number of industries include reducing 
lead-time to customers, reducing inventories to 

manufacturers, and maximizing process quality 
through better understanding of processes, as 
well as minimizing waste and rework. All these 
benefits result in a reduction in production 
costs and a consequent competitive advantage 
for the company (Melton, 2005). 
Later, Womack and Jones (1996) to counteract 
the lack of human inclusion and the limited 
applicability of Lean production outside of high 
volume and repetitive productive systems, 
present a renewed version of their Lean 
message applicable to companies of all 
industries by first defining “Lean thinking” and 
Lean principles. Lean thinking is a profound 
cultural change of business, from 
organizational and operational management, 
coordination of activities to operate as a whole, 
to the employee on each working day (Melton, 
2005).  
Since the early 1990s in the United States, 
researchers have sought to transfer theories 
and applications of Lean thinking to project 
management, particularly in the construction 
industry, under the banner of "Lean 
construction" (Johansen, 2002). Lean 
construction applies Lean techniques to 
uncertain environments and subject to timing: 
the projects. 
 

2.2. LAST PLANNER SYSTEM 
The Last Planner System (LPS) by its 
characteristics and recognized worldwide 
success presents itself as the most powerful 
technique of Lean Construction, besides an 
important tool for the Lean project 
management (Ballard and Howell, 2003).  
Regarding planning, in Traditional Project 
Management System (TPMS), a push 
technique is used as a method, which consists 
in "pushing" a task to start after its predecessor 
ends, making this system a method of reactive 
management. In this view, in the event of a 
problem impeding the execution of a given 
task, a chain reaction is generated which 
prevents / delays the execution of all the 
following (dependent) tasks in the sequence, 
increases the pressure placed on the project 
participants to produce more and faster, 
consequently leading to the loss of quality in 
the production of the tasks. In TPMS a task-to-
task management is performed, with results-
oriented thinking, comparing progress with the 
baseline of the Master Plan in terms of costs 
and deadlines.  
The LPS is based on TPMS, but adds a 
process to the lowest level of the 
organization's decision chain, which it calls the 
Last Planner, which ultimately decides which 
tasks to perform next week, directing work 
instead of producing other plans (Ballard, 
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1994). This decision-making is based on the 
qualitative analysis of each task, which 
prevents the beginning of the execution of the 
task while its essential criteria (definition, 
reliability, sequence, size, learning) are not met 
(Ballard, 1999). Therefore more realistic plans 
are generated for the tasks that will be actually 
executed and a more efficient and effective 
use of the resources (material and human) is 
guaranteed as the work flows uninterruptedly 
(Ballard and Tommelein, 2016). 
In LPS, a pull technique is used, which 
consists of "pulling" a task to start only when 
its successor needs, making LPS a proactive 
management method. In this situation, when 
planning in reverse, a problem that is impeding 
the performance of a particular task is solved 
in advance, preventing its successors in the 
sequence from being affected. For this to 
happen, those responsible for the planning and 
execution of each task must be well identified. 
They undertake commitments to each other 
and collaboratively, develop trust relationships 
to be responsible only for reliable tasks 
(Ballard, 2000). The LPS management focus 
on the reliability of the workflow, with a thought 
oriented to the process of production of tasks 
and for the continuous improvement of the 
same. Continuous improvement is developed 
by promoting learning based on errors and 
investigating their causes, in order to identify 
the sources of waste from the production 
process and interruption of the workflow. 
A survey was carried out and 40 cases of LPS 
implementation and utilization were analysed 
in projects of several sectors of activity, of 
which the following were more frequent:  
Benefits: 1) Increased workflow reliability (11 
cases); 2) Improved communication and 
collaboration among project participants (11 
cases), Improvement of project planning (10 
cases). 
Challenges: 1) Poor understanding of the new 
system, difficulty in producing quality tasks, 
lack of training, experience or skills (19 cases); 
2) Organizational inertia or resistance to 
change (18 cases); 3) Lack of commitment to 
LPS implementation (18 cases). 
This information is particularly useful for the 
design of the proposed LPS implementation in 
Efacec, allowing the inclusion of measures that 

mitigate or avoid the problems that may arise 
during the process. 
  

3. METHODOLOGY 

3.1.  DATA COLLECTION AND 
ANALYSIS 

In order to identify the problems faced in the 
planning and control processes of Efacec, is 
mandatory to collect data about them. In this 
context, it takes place at Efacec’s 
infrastructures a set of work sessions with the 
goal of making contact with the planning and 
control practices of the company. Also, 
resorting to semi-structured interviews with the 
company’s technicians. The great propose of 
this semi-structure interviews is to collect 
systematic information about a set of main 
topics, while allowing to an additional 
exploitation in case new topics or problems 
emerge. 
From the data collected results the illustrated 
assessment of the general planning and 
control processes of the company (Figure1). 
The assembly of the processes map facilitates 
the structural visualization and the sign of 
failures. This way, the description of the 
various components of the actual company’s 
system of planning and control is simplified. 
The project manager is responsible for project 
planning, and it begins with the macro-
chronogram, having into considerations the 
client’s goals, the description of the project 
scope, the main milestones, existing 
conditioners and the Work Breakdown 
Structure (WBS). The WBS presents as 
organized by deliverables and by 5 levels: 

• Level 1 – Project; 

• Level 2 – Functional areas (department) 
from the global scope (project 
management, engineering, procurement, 
logistics, assembly, commissioning and 
tests); 

• Level 3 – physical areas/project phases; 

• Level 4 – constructive units (ex: building, 
room, reservoir); 

• Level 5 – work packages – tasks that 
origin operational work (ex: turbine 
assembly, tubing manufacture). These 
represent the lowest level of WBS to 
which the cost and duration can be 
estimated and managed (PMI, 2013).  
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Figure 1 – Current map of project planning and control processes. 

1) Master Planning - This step of 
planning starts with strategic planning (long-
term) which identifies the main milestones 
(based on project constraints and objectives) 
and incorporates the Critical Path Method 
(CPM) logic, to determine the total duration of 
the project (Ballard et al., 2007). It is monthly 
updated, to enable a realistic framing of the 
macro status of the project to the current date.  
The Master Plan is developed using CPM 
(which transforms the WBS into a time line in 
the form of a Gantt diagram, using the 
Microsoft Project), establishing the precedence 
of each task, calibrating the feasibility of its 
conclusion within the established deadline, 
testing the overall project execution strategy 
and predicting costs. According to a push 
system, where only the planning technicians 
are accountable for its realization. This has 
negative effects on the duration of the tasks 
and on the wastes generated from its 
production, because the real constraints of the 
other departments involved are not considered.  

2) Lookahead Planning - There is a 
monthly meeting for Lookahed Planning, where 
the team project plans the tasks for the 4 
subsequent weeks and the planning manager 
notifies each participant about the progress of 
the plan. The big time-gap between each 
planning session and the anticipation window 
to which it relates, does not fit into the project 
variability. The detected constraints are 
registered as milestones on the macro-
chronogram, therefore there is no commitment 
to remove it on a specific date. This causes the 
team members to lose track of the urgency on 
its resolution. 

3) Weekly Planning - The Weekly plan 
derives straight from the Lookahead plan, 
being only available if required. This is 
performed by planning technicians, not 
evolving the responsible for work execution. 
This means that the planning is made without a 
realistic knowledge of what work can be done. 

4) Control - The control is made after 
work production, to assess the project’s plan 
compliance. To do so, it is developed the 
following actions and documentation: 

• Identifying restrictions on work execution; 

• Information from external entities (clients, 
partners, subcontractors); 

• Report of suppliers and report of design; 

• Milestone Trend Analysis (MTA) graphic – 
control tool that identifies graphically the 
performance of all milestones’ plan dates 
throughout the time. Allows the project’s 
team to visualize if the work matches a 
certain milestone, and how is its position 
facing the deadlines. (Heidrich et al., 
2006); 

• Earned Value Method (EVM) graphic – 
cost control tool, consisting on a plan 
performance measurement, combining 
the basilar line of the scope, the costs and 
the project plan. This evaluates 
individually each work package, in order 
to determine the deviation of the current 
state of the project (PMI, 2013). 

 After the description of the system’s 
processes, in Table 1 it is identified their 
problems and the practices that originate them.
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Table 1 - Problems associated with current 
practices. 

 
3.2.  IMPROVEMENT MODEL 

PROPOSED 
 

3.2.1. MODEL CARACTERIZATION 
Based on LPS, the Model (Figure 2) is a 
production planning and control system 
derived from the Lean philosophy. The first 
subsystem has the function of proactively 
generating the job matching for the production 
units, according to the best possible sequence 
and quantity. The second subsystem seeks to 
progressively designate the tasks to be 
performed directly with the workers in a more 
reliable way, through measurement, 
continuous learning and corrective actions. 
The flexibility demonstrated by the LPS in the 
case studies carried out, allows the Model to 
adapt to the projects of the different Business 
Units (BUs), functioning as an universal 
method of producing projects of the company. 
 

3.2.2. CHANGE OF DYNAMIC 
For the company's success changing a critical 
factor, such as its culture, should not be lightly 
addressed. According to this, the decision to 
implement the Lean philosophy should be a 
strategic option in line with the company 
market's objectives. In this way, from the 
beginning of the process, it is crucial to 
encourage employees to change. Throughout 
the implementation process, the following 
initiatives must be included: 
 

 

 
1) Efacec's top management support 

to the Model’s implementation 
a) Presence and involvement of top 

managers in the main stages of the 
process, actively leading and 
guiding employees through 
transformation and helping them 
overcome resistance to change; 

b) Creation of a commission, which 
includes top managers and people 
with leadership skills, establishing 
implementation strategies and 
control techniques to consolidate 
practices (eg: asking for feedback 
from project teams). 

2) Develop knowledge of the Model 
among project participants 
a) Production and distribution of a 

manual to support implementation 
and use of the Model; 

b) Realization of training actions. 
3) Ensure commitment of project 

participants with implementation 
and use of the Model 
a) Valuing employees makes a 
positive attitude concerning changes; 
b) Involve workers in decisional 
processes and error detections; 

Problem nº Problem Current Practices 

1 New infrastructures are prioritized, based on the 
execution-time, before knowing the pre-
requisites information. 

Work-planning with non-totally-clear criteria and without 
considering constraints. 

2 Construction time and assembly of infrastructure 
not upraised with the partner, even after 2 
months of project. 

Push planning with priority scheduling not completely based 
on “from back to front” of contractual milestones, execution 
times by steps and precedencies. 

3 Meeting with partner to discuss resources, 
contractual decisions and timing agreements, 
after three months of on-going project. 

Absence or delay on factual agreement containing delivery 
dates, and necessary resources from each part. 

4 Assembly work for the same infrastructure with 
interruptions (leading to movement of resources 
and work in the same area in two times). 

Lack of rigorous balance of resources and reliability of the 
flow of activities in the planning creation. 

5 Constraints’ notability close to delivery date, 
when the delay materializes. 

Regular meeting not scheduled between parties. Constraints 
appraisal not formalized. Constraints marked as milestones of 
the master plan. 

6 State of the plan does not match reality. Unrealistic estimation of task duration. Lack of updating 
routine of planning documents. Monitoring of project 
execution on site is not effective. 

7 Repeating the same errors along the project. Absence of lessons learned mechanisms (learn through past 
mistakes). 

8 Focus on cost, to the detriment of work 
packages quality. 

Use of EVM information as an element to make decisions in 
the design of work packages. 

9 Difficulty on information comprehension by the 
partners from different BUs and departments. 

Each BU uses their own planning and controlling documents 
(different formats), in Excel sheets (uniformity of information 
non-existent). 

10 Due to delays on the projects or certain 
milestones, the company pays to costumers a 
monetary compensation. 

Estimates of project duration do not take into account the 
unforeseen events related to project execution, coupled with 
ineffective control of the project. 
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c) Reward the most committed 
employees in the implementation and 
use of the Model. This action 
increases their levels of motivation and 
commitment, as well as their 
satisfaction with having a part in 
improving the process in which they 
participate. 

 
3.2.3. PRODUCTION PLANNING 

This subsystem of the Model enables to 
structure and sequence tasks, predict and 
allocate resources and the responsible to 
execute the work. It is divided in 4 stages: 

1) Master Planning - This stage of 
planning is done with the same method as in 
the actual system of the company, as a result 
of its advantages on long term planning. 
Besides that, some increments are made like 
the plan creation should take into account 
several and clear criterion, to make 
substantiated decisions. In addition, CPM is a 
push technique and presents gaps in the 
management of the resources (human, 
information and equipment) needed to perform 
the tasks, assuming they exist in unlimited 
quantities, which translates into an unrealistic 
scenario. 

2) Phase Planning - Based on the 
Master Planning, a more detailed schedule of 
the project components is established: the 
Phase Planning. It is developed as an 
interactive workshop every 6 weeks, using the 
Pull Planning technique, to compensate for the 

gaps identified in the CPM. Pull Planning 
consists of defining and planning in a reverse 
way the tasks to be performed, starting with 
the dates of the identified milestones, in order 
to map all the work required to each member 
of the session (Ballard, 2000). This ensures 
the selection of tasks that add value and 
consequently eliminates the tasks that 

represent waste (overproduction, 
overprocessing and delays), which makes the 
workflow more efficient and predictable, 
leading to deadline accomplishments. The 
workshop sessions involve all those who have 
relevant experience and knowledge about the 
activities to be developed. In order to be closer 
to the action, it is ensured that all those 
involved in the planning of a particular phase of 
the project understand and support the plan, 
once they made it as a team. This form of 
planning strengthens collaboration and 
communication among project participants, 
promoting trust between them and process 
transparency. 

3) Lookahead Planning - The 
Lookahead planning is developed by means of 
weekly meetings, where the participants plan 
the execution of the task within 6 weeks and 
appoint responsible for its execution. Planning 
in advance allows identifying and removing 
constraints as well as fulfilling the prerequisites 
required to perform the tasks, in order to create 
a reserve of quality tasks (all prerequisites 
satisfied) protecting workers from uncertain 
workflow (Ballard, 1997). Restrictions are kept 

Figure 2 - Improvement model proposed. 



 

7 

 

in evidence in the Constraints List, with their 
respective responsible and actions for 
resolution, in a way that it does not remain 
unresolved until it is too late to prevent the 
delay in executing the task. The planning 
technicians only include quality tasks in the 
plan. In this way, the workflow is sequenced as 
best as possible, matching the available 
resources (manpower, equipment, materials, 
information) to the performers' capacity. This 
controls the workflow, optimizing it for Last 
Planners. It is intended to avoid misallocation 
of resources and interruptions in the execution 
of work packages, maximizing the probability 
of meeting deadlines. 

4) Weekly Planning - Short-term 
planning is where the Weekly Plan is created 
in order to plan as close to the action as 
possible, which reduces the discrepancy 
between the plan and the work execution. In 
these weekly meetings, the work packages are 
sequenced and assign to the teams that must 
execute and conclude them on each day of the 
week, managing the commitment of the same 
ones in what is going to be done. The Last 
Planners link the plan to the work by 
confirming that the work packages assigned to 
the work teams are ready to be executed, 
based on team capacity and quality of the 
packages themselves (Ballard, 2000). This 
way, when the leaders of the work teams 
accept to perform the tasks that week, they 
commit themselves to execute reliable work 
packages, resulting in an elimination or 
reduction of the influence of unforeseen 
circumstances, which makes its conclusion 
more difficult.  
 

3.2.4. PRODUCTION CONTROL 
This subsystem of the Model enables to 
monitor the plan, to ensure that work is 
progressing according to the plan in order to 
achieve the project objectives. The Model 
integrates the following control tools: 

1) Daily team meetings -The meetings 
take place at the work front and serve as a 
follow-up to the execution of it, having as 
participants the Last Planners, supervisors, 
leaders and work teams that plan the work to 
be performed during the day, according to the 
Weekly Plan. Doubts and problems are 
exposed openly, fostering communication and 
trust among all stakeholders which increases 
the transparency of the current state of the 
plan and allows the Last Planner to gather 
information essential to create a more realistic 
Weekly Plan. This employee involvement 
ensures a quick response to problems by 
giving them autonomy, while providing greater 
motivation to run the work packages, which 

increases their productivity and workflow 
reliability. 

2) PPC Measurement - Percentage Plan 
Completed (PPC) is a control tool of LPS that 
indicates the performance of the plan and its 
effectiveness. Measuring the PPC is important 
to know the actual state of the plan. It is 
calculated according to equation (1) and 
registered in the Weekly Plan. The analysis of 
its variation allows to detect non-compliances 
with the plan and investigate its causes, to 
improve continuously and increase productivity 
(Ballard, 2000).  

𝑃𝑃𝐶 =
𝑛.º 𝑇𝐶

𝑛.º 𝑇𝑃
𝑥100        (1) 

TC= Tasks Completed 
TP= Tasks Planed 

3) Identification of reasons for non-
compliance - The reasons for non-compliance 
(RNC) identified are registered in the Weekly 
Plan. Since the main Efacec projects are 
infrastructure construction, the RNC are 
categorized into broader sets of prerequisites 
needed to perform a construction task, defined 
by Koskela (2000) as: previous task; material; 
manpower; equipment; project information; 
space and external conditions, in order to 
compress the information and facilitate the 
reading of it. After this step, it would be 
interesting to focus on those that have a 
greater impact on the problem in question and 
as such the idea of a Pareto’s diagram arises. 
Finally, a root cause analysis is a problem 
solving method that identifies the source of 
quality problems in order to apply corrective or 
improvement measures to prevent the 
occurrence of similar failures in the future 
(PTPC, 2016). This is performed using the 
Ishikawa’s diagram, a cause-effect diagram 
that identifies the exact origins of waste, by 
signaling the various processes and factors 
that contribute to a problem. It is noted that 
most of the problems identified during the 
interviews resulted in a delay in the completion 
of the project, therefore this is the main 
problem studied by the Ishikawa diagram and 
the categories of RNC are the starting point to 
reach root causes. 
 

4. MODEL VALIDATION AND 
RESULTS DISCUSSION 
 

4.1. MODEL VALIDATION 
To validate the Model, a battery of Key 
Performance Indicators (KPIs) is suggested to 
measure its degree of implementation. The 
selected KPIs address critical factors for any 
company's success: productivity (2), quality 
(3), profit (4) and Customer Satisfaction (CS) 
(5). Therefore the results obtained in projects 
executed by Efacec, before and after the 
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implementation of the LPS, are compared by 
measuring the following KPIs: 

• 𝑃𝑃𝐶 =
𝑛º 𝑇𝐶 𝑤𝑖𝑡ℎ 𝐿𝑃𝑆− 𝑛º 𝑇𝐶 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆

𝑛.º 𝑡𝑎𝑠𝑘𝑠 𝑝𝑙𝑎𝑛𝑒𝑑
𝑥100      (2) 

• 𝑅𝑁𝐶 =
𝑛º RNC with 𝐿𝑃𝑆− 𝑛º RNC 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆

𝑛º RNC 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆
𝑥100  (3) 

• 𝑃𝑟𝑜𝑓𝑖𝑡 =

 𝑃𝑟𝑜𝑓𝑖𝑡 𝑤𝑖𝑡ℎ 𝐿𝑃𝑆− 𝑃𝑟𝑜𝑓𝑖𝑡 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆

𝑃𝑟𝑜𝑓𝑖𝑡 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆
𝑥100                 (4) 

• 𝐶𝑆 =
𝐶𝑆 𝑤𝑖𝑡ℎ 𝐿𝑃𝑆−𝐶𝑆 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆

𝐶𝑆 𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝐿𝑃𝑆
𝑥100         (5) 

To calculate the CS (5) is necessary to inquire 
the clients about their satisfaction regarding 
the final result, to which they must rate it from 
1 (not satisfied) to 10 (very satisfied). It is 
noted that all KPIs are positively correlated 
with the level of LPS implementation, except 
the RNC. Leal and Alarcón (2010) declare 
increases between 31% and 148% in profits 
and 15% in CS.  

4.2. RESULTS AND DISCUSSION 
The Model looks to solve the problems 
identified in Table 1. Thus Table 2 presents the 
steps of the Model that allow to eliminate the 
problems identified in Table 1 as well as 
practices that allow their resolution. For each 
practice of resolution, the consequences are 
analysed (example: Result 1 corresponds to 
the discussion of results of the resolution 
practices of Problem 1): 

• Result 1 - Tasks based on criteria that 
have an impact on their completion, and not 
only on their duration, are sought to make 
better informed strategic decisions, since it is 
possible to predict a greater number of 
scenarios where the conclusion is not as 
planned. This way, it is prevented that the 
tasks are interrupted or suffer delays, creating 
a more reliable workflow. 

• Result 2 and 3 - All departments are 
aware of their responsibilities in the project, 
eliminating tasks that would be carried out 
without purpose. This way, the tasks 
performed only add value, eliminating 
redundancies and overproduction, reducing the 
duration of the project, increasing the efficiency 
and predictability of the workflow, so that the 
milestones are reached in time.  

• Result 4 - The allocation of the right 
resources in the right time and places reduces 
interruptions in workflow and related wastes 
(waiting time and movement). The direct costs 
like manpower, equipment, inventory or 
transportation, derived from waste are thus 
avoided. In 2016 Efacec had direct costs of 
351,5 M€, of which 40% were from projects 

(Efacec, 2017). As such, any reduction in 
waste in project production has a very positive 
financial impact on the organization. This is a 
significant advantage for the company in an 
increasingly competitive global market, where 
sustainability is the key to survive. 

• Result 5 – The early resolution of 
constraints allows to avoid delays and 
interruptions in the workflow. The weekly 
sessions allow the constant removal of 
constraints, ensuring a better quality of work 
done (without defects) and therefore of the 
project. This scenario is in line with Efacec's 
values, to promote customer satisfaction and 
trust, which results into a better image of the 
company in the market and an increase in the 
chances of acquiring new customers. 

• Result 6 and 7 - Planning close to the 
work package execution and with realistic 
knowledge of what can be accomplished, 
increases plan reliability and improves the 
conditions for making decisions, bringing the 
project closer to its objectives. Monitoring the 
plan variations, analysing the criticality of their 
reasons and identifying its causes, allows 
learning through mistakes, in order to prevent 
their occurrence. In this way, the quality of the 
tasks is continually improved and defects in the 
execution of the work are reduced, saving time 
and resources (materials, financial, equipment) 
needed to correct or redo them. The time 
saved can be used to do essential tasks to 
achieve project objectives in time. Therefore, 
an improvement in Model’s efficiency 
corresponds to an improvement in its 
effectiveness. 

• Result 8 - The EVM focuses on the cost 
associated with each task, so when planning, 
the planners tend to do so at the lowest 
possible cost. If cost information is 
incorporated into short-term plan, it becomes 
the main decision criterion to release work 
packages for execution, rather than the 5 
quality criteria presented in this paper. In this 
way, the workflow can become unpredictable, 
resulting in delays or interruptions in the 
execution of the work packages and higher 
costs than the estimated (Kim and Ballard, 
2000). Meaning that, the tighter the individual 
costs control of each work package, lesser the 
understanding of their impact on the overall. 
On the other hand, the use of PPC at the 
expense of EVM allows evaluating the 
performance of the work teams and the 
reliability of the plan based on effective work, 
therefore quality is the main focus when 
releasing work packages, increasing the 
reliability of the whole system. Nevertheless, 
the EVM should be used to control project 
costs at the Master Plan level. 
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• Result 9 - Standardization of information 
and processes in the various departments and 
BUs involved in the projects streamlines 
communication and improves the visualization 
of the plan, since its elements are familiar with 
its format, reducing interpretation errors that 
can lead to wrong decisions. The synergies 
created and the reduction of wrong decisions, 
improve workflow, which increase the 
likelihood of reaching the project objectives, on 
time and with fewer wastes. 

• Result 10 - Based on the history, 
complexity of the projects and the expected 
business volume for the years 2017 and 2018, 
Efacec believes it is possible to avoid annual 
indirect costs of 260 k€ e 600 k€, respectively, 
if it meets the agreed deadlines. It is believed 
that the application of the Model allows to 
significantly reduce or totally avoid these 
indirect costs, because it increases the plan 
reliability and tightens its control, while the 
quick resolution of workflow variations and 
constraints removal, leads to deadline 
accomplishments. In the year 2016 Efacec had 
indirect costs of 50,1 M€, of which 29% were 
from projects (Efacec, 2017). The 50,1 M€ is 
taken as the base value for the comparison, 
the 600 k€ of maximum indirect cost that is 
expected to be avoided during the year 2018 
corresponds to 0.01%, which seems 
insignificant. Nevertheless, sustainability is 
achieved through several surgical changes in 
the organization, which together are reflected 
as very significant in the overall. 

• Additional Results - Taking into 
account the interactive and integrative 
characteristics of the Model and the case 
studies analised, stand out as additional 
results the improvement of collaboration, 
communication and trust among all project 
participants, as well as the commitment and 
motivation of the participants in the 
accomplishment of the tasks. People are the 
most valuable asset of any company, by 
creating value and acting as the engine of it. 
As such, these invisible benefits are crucial to 
Efacec's success since they generate and 
maximize all others. 
 

5. CONCLUSIONS AND FUTURE 
SUGGESTIONS 

 
In order to meet Efacec's ambitions to increase 
the efficiency of its project planning and control 
processes in order to become more 
sustainable and competitive, an improvement 
Model was proposed. For this purpose, data 
were collected through interviews and 
meetings with members of the project team, 
with the purpose of knowing and describing the 

company's current processes. The gathered 
information was used to construct a process 
map, in order to facilitate the visualization of its 
structure and the detection of failures in the 
same ones. The processes were described 
and their problems identified, as well as the 
practices that originated them.  
In the preparation of the Model 
implementation, measures were proposed 
based on the case study carried out, to 
mitigate the impact of the change in the 
organization. In the first step of the Model, 
criteria were introduced to support better 
strategic planning decisions. In the second 
stage, Pull Planning was applied. The third 
step was to anticipate the needs of the plan, as 
well as the removal and detection of its 
constraints through the Constraints List on a 
weekly basis. In the fourth stage, the 
integration of the Last Planners in the 
construction of the weekly work plan. Finally, 
we proposed daily team meetings, PPC 
measurement, categorization of RNC (Pareto’s 
diagram) and root causes analysis (Ishikawa’s 
diagram) for tighter process control and 
continuous improvement of the Model.  
To validate the Model, a battery of KPIs was 
suggested to measure its degree of 
implementation: PPC, RNC, profit and CS. It is 
expected that the Model solves the problems 
identified in Efacec’s project management, 
obtaining several capital gains for it: 

• Learning and knowledge expansion 
about the project; 

• Increased workflow reliability and plan 
effectiveness; 

• Increased productivity; 

• Increased customer satisfaction and 
trust in the company; 

• Improved collaboration, trust, 
communication, and motivation of 
project participants; 

• Improved project and processes 
quality; 

• Reduction of direct and indirect costs; 

• Reduction of waste; 

• Reduction of problems in performing 
work and corrective actions; 

• Reduction of project duration and 
delays in delivery.  

All these gains were among the 40 cases 
investigated. 
It is believed that the company will maximize 
its gains by focusing on the quality of its work 
in detriment of profit. The application of the 
Model does precisely this, by essentially 
seeking to improve the management of the 
company's projects through the quality of its 
processes and tasks, making it more efficient 
and contributing to reach its objectives in the 
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time agreed with the client. Financial success 
will happen naturally and more expressively, 
as a consequence of good practices. 
The Model implementation does not require 
significant financial or technological 
investments, therefore, it presents itself as a 
viable economic solution and from which the 
organization can collect dividends at different 
levels (human, financial, quality, customer 
satisfaction, time, communication and risk).  
 
As futures suggestions: 

• Lagos et al. (2017) conclude that 
projects using information technologies (IT) to 
support LPS implementation facilitate 
communication between participants and 
project information management, which 
translates into a 22% increase on 
implementation. Since the degree of LPS 
implementation is positively correlated with 

PPC, the use of IT increases productivity. 
Some IT suggestions are: a) updated planning 
software; b) project simulation software, to 
preview several scenarios and mitigate risks; 
c) smartphones to analyse accidents, errors 
and broken promises in real time; d) online 
platform with updated plans and constraint list. 

•  Promote the self-assumption and 
immediate report of errors among project 
participants, not penalizing the person who 
does it. Assuming the error as normal and as 
an opportunity for everybody to learn. 

• Investigate Lean construction 
techniques that can be integrated into the 
Model, to complement it and maximize the 
gains for the company. 

 

Table 2 – Problems and Resolution Practices. 
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