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Abstract— The use of Last Planner System of Production 

Control designed to optimize work flow and enhance fast 

learning is increasing rapidly motivated by its perceived 

benefits. The purpose of this paper is to study the Last 

Planner System of construction project scheduling through 

literature published in various journals. This methodology 

used was to consider the literature Study from different 

locations of the world. It includes systematic literature 

search for motivations, benefits and challenges for choosing 

LPS as management tool. This paper explains the theory 

behind LPS and explanation of best possible procedure to 

implement the methodology through literature study. The 

factors influencing the implementation effectiveness of LPS 

are discussed based on arguments and findings of various 

authors in their studies.  
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I. INTRODUCTION 

Construction industry in India is the second largest industry 

after the agriculture and accounts for over 11% of the GDP 

and generates employment for about 33 million people in 

the country. The construction industry is highly fragmented 

in which only Percent of the total  2,50,000 can be classified 

as medium to large firms.(Bhatla A.).Construction industry 

is suffering from the problems of low productivity, inferior 

working conditions, inferior quality, poor safety 

management, poor communication and continuous cost and 

time overruns. Traditional method of the project 

management that is CPM which is widely used by most of 

the industries in developing countries like India has been 

suffering criticism due to the growing needs Of domestic 

and international competition construction of highly 

complex and uncertain project. Again in traditional 

management all the cost and time overruns are mostly 

attributed to the contractors failure to follow the schedule 

and budget designed during the construction. Most of the 

times the Planning from the top management is responsible 

for such a failure as it does not incorporate many 

uncertainties which are necessary to be highlighted during 

the scheduling. All these things provides Road Way to move 

towards the theory of Last Planner System. 

Last Planner System was developed by Lean 

Construction Institute in 1992. Lean construction Institute 

presents LPS as a production system which is created to 

produce predictable workflow and as a fast learning 

program in construction performance, projections, 

documentation and handover of the projects . LPS is 

considered as a bottom-up approach  Anonymous to the 

traditional project management which uses top down 

approach. In LPS control is handed over to comparatively 

lower rank personnel which actually work on the site rather 

than the top management. 

In traditional management work is broken down 

into smaller packages and activities and allocated specific 

time duration for the completion of the activities using 

critical path method. CPM method considers the float for the 

non-critical activities through which these activities can be 

delayed so the total time of the project is not affected but the 

greatest disadvantage of CPM is that it does not consider the 

time required for the information and material flow. But 

taking into account the dynamic nature of the construction 

industry information and material flow presentation 

becomes very important. This representation can be done 

with the help of the LPS. 

II. LAST PLANNER SYSTEM 

This technique Promises to make programmes more 

predictable by using short-term planning and minimizing the 

waste and non-value adding work and making the 

assignments ready for the work.It was developed to increase 

defectiveness of planning and control by making 

programmes more predictable thereby improving the 

chances of delivering the project on time.(Abdullah O. 

Alsehaimi).LPS is based on panoptic cooperation between 

various consultants, contractors and subcontractors who 

commit to coordinate their activities in increasing detail to 

establish  the most practical implementation approaches. 

Furthermore, at the end the last and the most detail schedule 

plan is prepared based on experiences with regard to what 

caused diversion between planned and actual 

implementation. It identifies all the prerequisite tasks and 

constraints present for a given task and ensures that all the 

prerequisites are completed and constraints those present are 

removed prior to the beginning of the task. 

In LPS “last planners" is the person or group that 

makes assignment to direct workers. (Ballard). Last planners 

are the persons which are involved in actual execution of the 

work; also these last planners are actively involved in 

developing the schedule of the work and ensuring  tasks are 

made ready before commencement of the work. Duties of 

the last planner include efficient creation of the workflow in 

the construction process and assured execution of this work 

at optimal level. 

As observed from the study last planner principles can be 

listed as- 

 Planning should be made with the full detailing as you 

get closer to doing the work. 

 Prepare the plans collaboratively with those people who 

are actually going to execute the work.  

 Analyse and remove the constraints on the planned 

tasks as a team. Reliable commitments should be made.  

 Learn from the work breakdowns occurred. 

LPS techniques as five main components – 

 Master planning  
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 Phase scheduling  

 Look-ahead planning 

 Weekly work  plan 

 Percentage plan complete 

A. Master planning 

It represents the major milestones of the project. Master 

planning contains the overall schedule of the project. The 

milestone dates are determined working backwards 

beginning from project completion date towards the start of 

the project. It brings together all the major factors so that 

their interdependencies can be checked and best sequence of 

activities can be agreed upon. Purpose of this plan is to 

prepare planning and execution strategies, check the 

feasibility of available resources to complete the plan within 

stipulated time and identify milestones which are important 

for clients and owners. 

B. Phase scheduling 

Phase scheduling is a part of the LPS process where pull 

mechanism is used to prepare the schedule for each phase of 

the work. These phases are dependent on the milestones 

from the master schedule and become the basis for the look 

of schedule. Each phase is schedule working backwards 

from the milestones and point out the conditions and 

prerequisites which are necessary to move from previous 

activity to the next activity. Phase scheduling also decides 

the collaboration required to allow multiple activities to 

proceed simultaneously.  At the end of the process durations 

are established for each activity to see if there is any float 

available between calculated start date as per master 

schedule and possible start date. After preparation of full 

phase schedule if any float exists then it is utilised to delay 

the start of the phase investing more time in prior works or it 

is assigned to the tasks which are potentially variable and 

involving more uncertainty. 

C. Look-ahead planning 

Look ahead planning is the most important aspect of the last 

planner system. Generally period of 4-6 weeks is considered 

for the preparation of look ahead schedule. These schedules 

provide an early warning for activities which are scheduled 

to be completed or started over that period. The main 

intention behind look ahead planning is to identify and 

remove constraints which are required to be accompanied 

before start of the activity. Constraints may be in the form of 

contract design, material procurement, labour requirements, 

prerequisite work etc. Once the identified constraints are 

removed then tasks are made work ready and can be 

included in workable backlogs. Look ahead planning plays a 

critical role as it bridges a gap between long term planning 

and short term planning. It is planning loop which 

transforms from what should be done into what will be 

executed. So it provides operational level details which are 

needed for commitments.. 

D. Weekly work plan 

WWP is a part of short-term planning in last planner system. 

It is an operational assignment level schedule and 

collaborative management plan based on commitments for 

the duration of one week. It includes all those tasks and 

activities which are needed to be started in that particular 

week to continue in accordance with the completion dates 

provided in look ahead plan. Only quality assignments 

which are work ready means activities having all constraints 

removed, appropriate availability of resources, prerequisite 

work completed etc included in WWP. The purpose of 

weekly meetings it's to increase the communication, discuss 

the progress of the previous plan, plan for the upcoming 

week and look into the interdependency between the tasks . 

It is a two way communication of the information between 

the top management and the last planners for efficient 

progress of the project. This is the phase where last planners 

will be held accountable for their commitments made in the 

subsequent schedule planning 

E. Percentage Plan Complete 

PPC is the learning phase in last planner system. The 

reliability of the WWP is calculated by using PPC. PPC is 

calculated by taking the ratio of number of tasks which are 

100% completed to the number of tasks planned for given 

time period (1 week). Measurement of PPC is the first step 

towards the improvement in planning as it identifies the 

reasons for the non-completion of the activities and trace 

root causes behind it. Actions are then taken to prevent the 

repetition of these causes of non-compliance. This 

measurement is a basis for continuous improvement through 

the reduction of the problems for longer term. This PPC 

technique is used for monitoring of project 

III. IMPLEMENTATION 

From this overall study the main objectives of 

implementation of LPS can be listed out as - 

 Reduction in uncertainty related to projects and 

executive planning of the construction.  

 To ensure the complete control of information and its 

adequate distribution.  

 To create favorable conditions for the person involved 

in the project so that they are more compromised with 

goals .  

 To allow action of rearranging to be planned and 

executed by construction personnel. 

Production control is grounded on commitments; 

the quality of the schedule is depending on the quality of the 

settled commitments (Hussain S. M.). For the effective 

implementation of LPS it is of utmost importance that the 

last planner (site manager, construction manager etc.) is well 

prepared for WWP and has a clear idea about the 

construction stage and announce its impact on sequencing 

and the critical path and is capable of drawing lines back to 

the phase schedule. Even the last planner understand the 

process very well, he should be open for the challenges and 

details that he might have overlooked. For the preparation of 

the improved schedule the commitments have to be settled a 

mutual agreement with the best possible information in 

hand. Reliable commitments should be made related to the 

machinery, material, workers, working conditions on sites, 

climate, sector requirements on the sites etc. 

LPS differs from traditional planning in that it 

assumes that the uncertainty of making predictions for the 

point at which all constraints are out of the way so that work 
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can commence can only be removed in the final instance by 

the team leader responsible for providing the labour needed 

for any given task( Kalsaas B.) In traditional management 

system work stresses due to end date scheduling affects 

learning ability of an individual. Learning appears as a 

combination of organizations learning environment and 

individuals learning ability. According to Bo Trje Kalsaas’s 

learning theory LPS can mitigate use of the experiential 

learning through Collaborative Management as experiential 

learning that is learning from the experience tends to close 

the door on experimentation. LPS should find its basis in 

learning theory as according to this theory LPS relates to an 

individual's ability of understanding and acquisition. 

LPS implementation can be linked with the 

allocation and reduction of the activity time buffer. Time 

buffer is an amount of extra time added to the individual 

task durations to compensate for uncertainty and  protect 

against variation. The time buffer is the difference between 

the schedule or a planned duration and the minimum 

duration possible (Russell M.). LPS can be promoted as an 

effective planning tool which directly attacks the source of 

uncertainty and improve the reliability of the plan through 

improved performances. More reliable plan will 

automatically reduce the amount of the variation which in 

turn will reduce the need for the large time buffers over the 

course of the construction project. Again the bottom-up 

planning approach of the LPS where last planners actually 

helped to create the schedule rather than having it dictated to 

them helped to reduce a lot more problems and avoid 

variation and large time buffers. 

Implementation of the LPS can be enhanced by use 

of the social sub contract. It strengthens the social networks 

within the construction project which by default increases 

the collaboration among the parties involved. The 

interdependence between the trades involved in the 

construction industry is made worse by the traditional 

separation between the parties that is separation between 

client and contractor, designer and builder, Contractor and 

supplier etc. If we highlight this point the contractual 

relationship between consultant and contractor is more 

complex than the relationship between Owner and 

consultant because in consultant contract a relationship there 

is need to integrate different types of individual work and 

individual contracts. In the process of social sub contract 

contractor has given an opportunity to define the conditions 

they need for efficient workflow in consecutive WWP of 

LPS. These social sub contract conditions are mutually 

agreed and then a written agreement is signed by consultant, 

contractor and site engineer. This social sub contract 

document develops behaviour criteria to which consultant 

and contractor should commit. Thus it maintains the 

commitment because of social Shaming. 

Implementation of LPS in conjunction with risk 

assessment matrix can help in reducing or eliminating the 

task duration variation. Variation, defined as the difference 

between what was planned and what actually happened ( 

Wambeke B.) . Variation is influenced by amount of 

uncertainty involved in tasks to be performed and this can 

affect the labour productivity significantly. Again variation 

cannot be completely eliminated from construction process 

hence some flexible provision must be provided for 

uncertainty involved. Use of risk assessment matrix 

prioritize causes of variation and determines which are most 

critical of them and can be removed. For this it tracks 

magnitude & reason of variation for each task in WWP of 

LPS. Metrics are provided for evaluation of variation in 

matrix for example horizontal axis represents frequency 

means no. of times particular reason has occurred and 

vertical axis represents severity or magnitude for that 

reason. It helps project manager to target most critical 

causes of variation for improved workflow. 

IV. BARRIERS 

Most common barriers observed from study are- 

 Stubborn attitude i.e. resistance to change  

 Partial implementation of LPS 

 Faulty presentation of PPC components 

 Inadequacy in reliable commitments during LPS 

implementation 

 Lack of training for LPS implementation or ill-defined 

understanding of system components. 

 Non supportive top management in fear of delegation of 

authority. 

 Inadequate use of information generated during 

implementation. 

 Short term vision, bad work environment or lack of 

collaboration. 

V. BENEFITS 

 Most common benefits observed from study are- 

 Improved work flow  

 Reduction in project delivery time 

 Better collaboration and improved communication 

amongst parties involved in process 

 Enhanced quality of work 

 Step towards the knowledgeable learning instead of 

only experiential learning 

 Revised supply chain management 

 Reduced stress levels & fatigue on construction sites 

VI. CONCLUSION 

LPS proved to be very effective approach in planning, 

improving coordination amongst participants, better 

collaborative management and information flow. Analysis 

of this literature study shows that training for LPS in 

essential in order to achieve full implementation as 

alteration in participants work identity must be feasible with 

his previous desired work practice. Study reveals that LPS is 

not expected to have greater impacts when applied for 

shorter interval; repetition of  look-ahead schedules ,WWP 

and PPC measurements with learning process will improvise 

work flow in longer periods of implementation  as it will 

produce an experiential learning cycle. Understanding the 

causes responsible for variation observed in learning phase 

of LPS and initiating appropriate action over these causes 

using applications of risk assessment matrix, excel 

spreadsheets, time buffers, information flow software’s, 

social subcontracts , action research etc. will enhance 

effectiveness of LPS. Top management plays an key role in 
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successful implementation of  LPS as adoption of  this 

technique will reduce the power of autonomy by delegating 

the decisions to the involved participants in process. This 

study contributes in learning theory behind last planner 

system, understanding the key implementation factors, 

barriers to its full implementation and renowned benefits of 

Last Planner System. 
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