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Executive summary 
 

The performed analysis proposes the application of Lean Principles ï based on the Toyota 

Production System ï to the design, construction, renovation, and operation of retail outlets in 

shopping malls.  

 

The Lean Principles, as applicable to retail, are  

 

1. Definition of value from the customerôs point of view 

2. Flow creation  

3. Pull replenishment 

4. Constant emphasis on waste reduction 

5. Constant striving for perfection 

 

A supermarket is used as an example to demonstrate the benefits of applying Lean Construction 

Management and Lean Operations Management.  

 

Lean Construction Management  

LCM is an adaption of Lean Principles developed in the automotive industry to the construction 

industry. The key focus is on improved/higher level scheduling control of the overall process and 

on reducing waste at all times during the project. 

 

This can only be achieved through close and proactive cooperation of all participants ï planners, 

project managers, architects, supervisors, subcontractors and construction managers, with daily 

quality assurance.  

 

A three-phase approach is taken to planning: 

 

1. Overall Process Analysis to establish the principalôs and usersô exact needs.  

2. Process Planning to establish the main processes, workflows and constraints. 

3. Detailed Planning to coordinate and schedule work right down to daily goals. 

 

Benefits 

Using Lean Construction Management ensures the commitment and quality control of all 

participants, full transparency, and a clear understanding for stakeholders at any time of the 

status of the project, delays and any other issues.  

 

Experience has shown that early detection of hindrances and conflicts leads to fast resolution 

and on-schedule within-budget completion of projects that fully meet the usersô expectations with 

regard to function and quality. 
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Lean Operations Management 

LOM analyses current or intended operations and looks for way to improve efficiency and 

reduce waste in all areas, including transportation, inventory, motion (of personnel), double 

handling, waiting times, human resource planning, and energy. 

 

In addition, specific areas can be added for some types of retail store, including waste through 

perishables, excessive inventories, logistics, contracts, shop and store layout, and in-store 

communication. All of these areas and more are covered and strategies and methods are 

described to optimize performance and reduce waste. 

 

Monitoring of employee morale is discussed as an important factor in employee commitment 

and staff retention. Information & Knowledge Management and Continuous Improvement are 

also covered as essential for long-term enhancement of quality, efficiency and profitability.  

 

Benefits 

The systematic application of Lean Operations Management results in a motivated professional 

team that works efficiently to fulfil customer needs and quality expectations while at the same 

time reducing waste and enhancing the profitability of the supermarket. 
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Project details & job definition 

 

The European wholesale and retail sector is a big marketplace of Europe, contributing around 

11% of the EU's GDP. Therefore, sustainability of the retail sector may significantly contribute to 

reaching the long-term environmental and energy goals of the EU.  

Within the retail sector, shopping malls are of particular interest due to their structural complexity 

and multi-stakeholder decision process, the high potential for energy savings and carbon 

emissions reduction, as well as their importance and influence in shopping behaviours and 

lifestyle.  

The CommONEnergy project aims to transform shopping malls into flagships of energy-efficient 

architecture and systems. This objective is to be achieved by reconceptualising shopping malls 

through extensive renovation utilizing a holistic systemic approach involving innovative 

technologies and solutions, as well as methods and tools to support their implementation and 

operational phase. The project goal is to be achieved by means of seven work packages. 

Part of Work Package 5: Systemic renovation solutions and methods is element 5.3: Lean 

building construction site and functions. The aim is to develop and implement the Lean 

Construction Management methodology for shopping mall renovation work and Lean Operations 

Management for the operational phase of the building. 

The first task is to identify inefficiencies in terms of facilities, functions, management and 

logistics leading to the development of solutions to define future benchmarks. Actions will be 

analysed and categorized as value adding or waste creating as per Lean Philosophy. The goal 

is to increase profitability by reducing the waste.  

In addition, Lean Management focuses on the time saving aspect, as buffer times will be 

eliminated and replaced by smooth, well-organized and faster processes. This will make the 

construction and operating phases more efficient and more energy-efficient, hence greener. In 

order for the Lean Philosophy to be well understood and adhered to ï not only by the builders 

during planning and construction stage, but also by the operators during operational phase ï the 

owners and investors will be interviewed and trained in Lean methods. Training needs will be 

based on future leadership functions.  

No change management process, once introduced, runs perfectly without the on-going top-down 

support of the management. Thus, the focus lies on this sustainable foundation from the 

beginning of the project. Shopping centres involve a wide range of different concepts. Because 

of the size of the subprojects within this project, this research focuses primarily on a 

supermarket as part of a small mall. All tools and methodologies used are, however, valid for all 

kinds of shopping centres.  
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Principles of Lean Management 
 
Changing challenges in the market has triggered the search for ways to improve projects. 

Increasing time & quality demands and process speeds, a range of different customers, limited 

resources and greater cost pressure are causing a shift to new ideas and strategies in projects 

and companies. The analysis of how Lean methods can improve the construction and operation 

phases in shopping malls, requires a standard definition of Lean Management in general, and of 

Lean Construction and Lean Operations Management. 

 

Based on the Toyota Production System, Lean Management follows five principles, identified by 

Womack and Jones in óLean Thinkingô. Adapted to retail, they are:  

 

1. Definition of value from the customerôs point of view 

2. Flow creation  

3. Pull replenishment 

4. Constant emphasis on waste reduction 

5. Constant striving for perfection 

 

Value 

The Lean philosophy focuses on generating value for the customer. For this reason, the 

identification of values is a key element and the foundation for all other principles. A value-

adding activity is anything necessary to transform material into the finished product. (An activity 

that the customer is willing to pay for.) Tasks that do not transform parts or material into finished 

products are called non-value adding. Some non-value-adding work remains necessary within 

the processes, such as transport. All other non-value adding activities are waste. Waste should 

be avoided in all processes.  

Waste, although not always obvious, is present in all conventional processes. Waste is anything 

beyond the absolute minimum resources needed to add value to a product or service. It has 

been found that nine types of waste are fundamental reasons for companiesô loss of productivity. 

The aim of Lean Management is to create value without waste with products of the highest 

quality, lowest cost and shortest delivery time. To achieve this and guarantee continuous 

improvement of processes, Lean Management is based on some principles explained below. 
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Figure 1: Types of waste 
 
Flow 

Another principle of Lean Management is continuous and smooth flow of the production: the flow 

principle. Looking from the product point of view helps to identify potential for improvement and 

waste reduction, such as the elimination of intermediate storage or buffer stocks. Steps towards 

flow include the elimination of bottlenecks, harmonization of production, aligning processes to 

the value stream, and small batch sizes. These measures and identified potentials have a great 

impact on the efficiency of the value stream, resulting in flexible and efficient manufacturing. 

 

Pull 

In the case of retail, inventories should be based on satisfying customer demand. Applying the 

Pull concept requires a focus on the customer and value stream based on the flow. The Pull 

principle draws means that retailers place orders for stock when demand is foreseen, rather than 

simply stocking large amount of product. This principle eliminates waste (of space and capital) of 

keeping large inventories, and increases efficiency. It also reduces the burden supermarket 

employees. 

 

Perfection 

Zero defects is a principle that applies throughout the entire lean production process. It is the 

pursuit of perfection. Fault products must be eliminated from the supply chain. Successful 

application of this principle requires highly transparent processes, as this increases the ability to 

communicate within processes, allowing the process state to be captured and potential 

problems to be identified and resolved as quickly as possible.  
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Lean Management System 
 

The Lean Management System uses the principles of Lean Production, practices and tools to 

monitor, measure and sustain operations. Lean Management practices identify where 

performance fails to meet target performance and implements and follows up on measures to 

bring actual in line with target, or at least raise the level. The Lean Management System 

consists of four basic elements: 

 

1. Leader standard work 

2. Visual controls 

3. Daily accountability process 

4. Leadership discipline 

 

Leader Standard Work  

Leader standard work specifies the actions to be taken each day to focus on the process in each 

leaderôs area of responsibility. Unlike standardized work for a production workstation, the 

elements in standard work for leaders are typically not timed, though some of them take place at 

specific times during the day. 

 

Visual Controls  

Visual controls are approaches that make the status of a process visible at a glance. Important 

information must be shown directly with no interpretation required. They include production 

tracking charts of various kinds that show actual versus target performance. Furthermore, they 

include audit forms for status of safety practices, workplace organization and 5S, compliance 

with specifications for the content of a supermarket, and the number and location of Planning 

Cards. Signs ï such as óParkingô on the floor itself ï and shadow boards (with the outlines of 

tools, for example) all make it possible to tell where things should and shouldn´t go. Strictly 

speaking, visual controls allow control of processes rather than actually exerting control 

themselves. 

 

Daily accountability process 

Daily accountability process is a mechanism for ensuring that focus on process leads to action 

to improve it. At accountability meetings, leaders first assign task assignments to understand the 

cause of a problem identified on a visual control, and then to eliminate the cause. The 

accountability process also states the potential for improvement, the date by which it is to be 

solved, and the resources for the improvement measure. 

The subsequent three-tier meetings make up the daily accountability process. They are brief, 

structured, stand-up meetings that take place at the beginning of each day. The first tier involves 

the work team led by the team leader. The second tier involves the team leaders led by the 

supervisor. The third tier involves the value stream staff led by the value stream manager. 

Without an accountability process, visual controls are likely to be empty exercises, lacking the 

means to resolve problems identified by them. 
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Leadership discipline 

The effective use of visual control is connected to the leaderôs discipline. Visual controls are an 

important enabler for disciplined focus on and adherence to lean processes. Carefully designed 

lean processes require disciplined attention and support. Visual controls are only wallpaper 

without the discipline to insist they are taken seriously and used as a basis for action. Discipline 

also stands for punctuality and concentration during the short meetings to enable the group to 

stay within the planned schedule. 

 

Standardization 

The timing and output of processes cannot be predicted unless they are stable and repeatable. 

Predictable, repeatable processes are the foundation for flow and pull. By standardizing todayôs 

best practices, they capture learning to date. Continuous improvement then has the role of 

improving on this with the improvements being incorporated into new standards. 

 

Lean Construction Management (LCM) 
 

Lean Construction Management is the planned and systematic application of Lean Methodology 

in the building industry. It is an internationally proven concept that includes working methods and 

ideas for the optimization of construction processes. This changes the previous understanding 

and establishes a management system that systematically focuses on the processes on site, the 

heart of value creation. LCM promotes the view of the entire system by including all project 

participants of the individual work packages. It also provides targeted control of construction 

project processes, starting from project planning and preparation right through to final 

implementation on the construction site. LCM implements lean principles and lean management 

systems principles in the construction industry. In short, the focus is on improved/higher level 

scheduling control of the overall process while reducing waste at all times. 

 

This aim can only be achieved if all participants ï such as planners, project managers, 

architects, supervisors, subcontractors and construction managers ï work proactively. Detailed 

planning of the processes and the material and resources used is enabled through collaboration 

with the subcontractors. Daily quality assurance on a daily basis ï undertaken collectively by 

construction management and installation companies ï is also necessary. 

 

LCM aims to achieve the following: 

 

Á Participation of all parties involved in the execution of weekly / daily planning 

Á Communication between all parties involved 

Á Introduction of a consistent process view and visualization to optimize processes 

Á Visualization of the construction process / creation of transparency within the 

construction process 

Á Early identification of interdependencies 

Á Tight and binding scheduling of bottleneck resources in the planned sequence to ensure 

optimal utilization of limited resources 

Á The site ópullsô the necessary processes such as planning, materials, and information for 

ójust in timeô availability on site. 
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Á Identification of ótime buffersô that add no value  

Á Optimization of processes to increase added value (acceleration) 

Á Increasing in the flexibility to allow short-term changes in flow required, for example, as 

the result of a lack of material or planning, quality defects, delay through preceding work, lack of 

approvals, or poor preparatory work by subcontractors 

Á Reduction of mutual hindrance 

Á Quality improvement 

Á Advance planning of required resources such as material, pre-assembly and warehouse 

space, crane capacity, and human resources 

Á Reduction of storage space and costs as a result of shorter rental periods, lower search 

and relocation efforts at the construction site 

 

Lean Construction Management follows a standard approach to allow easy implementation 

regardless of the type of project. Based on visual control, interdisciplinary teams and 

transparency, Lean Construction Management involves three elements: 

 

1. Overall Process Analysis 

2. Process Planning 

3. Detailed Planning 
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Implementing Lean Construction Management for shopping 
centres 

 

Overview ï Overall Process Analysis (OPA) for shopping centres 

 

The goal of an Overall Process Analysis (OPA) is to create an overall process map, which is a 

visualization of all main processes of the construction project. All interfaces and 

interdependencies between these processes are made transparent. The overall process map 

visualizes and analyses these processes, starting from the final step and working backwards. 

The goal is to optimize the overall process by defining the most feasible and logical flow of 

subprocesses and identifying critical process steps at an early stage.  

 

Overall Process Analysis (OPA) only focuses on the optimization of the workflow and not on task 

scheduling. It is carried out as early as possible in the project, together with the construction 

specialists involved, to ensure a common understanding of the overall process, 

interdependencies, and the critical steps.  

 

The key elements of the Overall Process Analysis (OPA) are:  

Á Visualization and analysis of the entire process, making all critical parts transparent  

Á Reverse planning: Start visualizing the process from the end and work backwards, 

helping to focus on the end goal and what is needed to achieve that 

Á Early identification and resolution of conflicts in the planning phase  

Á Optimization of individual processes based on a holistic view of the entire construction 

process 

Á Identification of important interdependencies between individual processes  

Á Linking process and logistics (Just in Time) to ensure optimal use of space and logistics 

resources 

 

Procedure 

 

The overall process map is created in a workshop together with all the necessary specialists 

involved in the shopping centre project who have an in-depth understanding of the objectives 

and process, that is, the principal, planners, engineers, and construction management. 

Shopping centre projects bring together many different stakeholders with different point of views, 

expectations and understandings of the project. Generating an overall understanding of the 

project is a key aspect of communication. All disciplines need to be heard and included in the 

project to achieve a construction process that avoids waste that could have been eliminated in 

advance. 

 

Visual tools such as post-it notes, brown paper sheets and colour-coding are used to capture 

information on the process steps and to structure communication in the workshop. Different 

colours of post-it notes represent different trades or functions on the brown paper, and coloured 

lines are used to highlight important interdependencies. The overall process map is a central 
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visual tool in the middle of the room, which helps to focus discussions, and supports clarity and 

a common understanding of the entire process.  

 

The Lean Leader moderates and guides the team through the workshops, captures the 

important information on the post-it notes, and arranges them on the brown paper sheets 

according to the optimal process agreed on by the participants. 

 

The three main objectives of the overall process analysis are: 

1. To define the main processes, interdependencies, critical parts and work areas 

2. To develop the optimal work flow for each process  

3. To identify constraints, additional requirements, and improvements  

 

Work areas can be merged if the process sequence is the same. Each object or area that has its 

own sequence of processes has to be defined as a separate work area.  

 

Problems, constraints and additional requirements are represented by red post-it notes. These 

are placed beside the process concerned. More detailed information is displayed in a separate 

Action List. 

 

Examples of problems that might occur while developing the overall process map of shopping 

centres are: 

 

Á Undefined, unclear process sequences 

Á Undefined assembly concepts 

Á Undefined / unfinished contract award or planning 

Á Critical process steps due to experience 

Á Missing decisions on the part of the principal  

 

Implementation 

 

1. Set date for the workshop and invite all required project participants 

2. Prepare the workshop room: 

a. Attach brown paper sheets to the wall 

b. Arrange post-it notes in various colours for each team / trade next to the brown paper 

wall 

c. Arrange markers 

d. Put up layout plans (if available) 

3. Explain the overall process analysis to the participants 

4. Define work areas 

a. Which areas/items require the same process sequences? 

b. Which areas/items differ with regard to process sequences? 

5. Define colours for each team or trade 

6. Create a legend illustrating which colour of post-it note represents each team/trade.  

7. Visualize the process sequence by starting at the end and working backwards, for each 

work area using coloured post-it notes 

8. Highlight problems by placing red post-itôs below process steps affected 

9. Record problems in greater detail on a separate Action List 
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Figure 2: Example of Overall Process Analysis 

 

The Action List is an important Lean Construction Management tool. Actions are assigned and 

logged with managers and deadlines. It is particularly important to keep an Action List for 

projects where many different stakeholders are involved who donôt usually work together on a 

daily basis. The Action List has the task of identifying open issues and potential for 

optimizations, allowing these to be managed in a clear and structured construction process. The 

Action List is an overall to-do list for the project and participants. Every single task must be 

consecutively numbered during the entire project in the same list to prevent misunderstandings. 

Completing all the actions allows an unhindered construction process in all trades and areas. 

The Action List also specifies a target date. This is determined by the persons responsible for 

solving the problem. Verification of implementation is carried out at every LCM meeting.  

Figure 3 shows an example of an Action List. The status of the action statement is represented 

by the circle symbol, with a filled circle indicating ótask completedô. 
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Figure 3: Example of an Action List 

 

Overview ï Process Planning (PP) for shopping centres 

 

Process planning is a visualisation tool for the scheduling of the various work areas of the entire 

site well in advance, and is based on the Overall Process Analysis. The aim of process planning 

is to create a reliable and harmonized schedule. For this reason, all relevant on-site project 

participants are involved in process planning, and project execution constraints are identified at 

an early stage. 

Process planning ensures that all activities for a specific work area can be seen at a glance in 

the sequence defined by Overall Process Analysis. Upstream processes ï such as design, 

logistics and prefabrication ï are also linked to the sequence with a focus on obstacles and 

bottleneck resources. 

Defined stability criteria help to focus on the main preconditions and requirements needed to 

proceed with planned work. Examples of stability criteria for shopping centres are customer 

approvals, isometric drawings that have been reviewed and signed off, availability of material 

with long delivery times, and bottleneck machinery & equipment. 

The Process Planning is further developed in a second workshop with all necessary parties 

involved in the project and serves as a medium to support communication and collaborative 

planning. Every single process is transferred to the schedule with an estimate of how long that 
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work will take. Stability criteria are defined to allow feasibility of measures to be assessed in 

advance. 

The subsequent Process Planning workshops usually take place monthly (or more frequently 

when approaching the construction site opening) to check the stability criteria for the defined 

dates. 

 

Implementation 

1. Define work areas, trades and colours  

Define work areas by segmenting the layout plans into areas that are executed with the same 

sequence of processes. Adopt defined work areas from The Overall Process Analysis and break 

them down into further detail if necessary. 

Define the teams/trades involved in the project and assign separate colours to each trade.  

2. Scheduling and sequence of processes  

Develop the optimal sequence of processes in the Process Planning template for the entire site 

based on the project schedule and the defined work areas. Identify and discuss, buffers and 

potential for optimization of processes. 

Arrange consecutive processes for one work area in a row and parallel processes below each 

other. 

3. Identify problems and hindrances  

Visualize problems identified in the workshop with red post-it notes next to the process affected. 

Number the post-it note and write down a keyword describing the problem or hindrance. Add the 

problem or hindrance to the separate Action List, displaying the same number. 

4. Establish planning stability throughout using stability criteria  

Develop stability criteria (in the first workshop) and visualise them on the printout of the process 

plan. Discuss which requirements have to be fulfilled for the process to start on time.  

The stability criteria are displayed using traffic light logic. Check the defined stability criteria in 

every process planning workshop. 

Note down problems identified in the separate Action List if a stability criterion is not completed 

on time. 
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Figure 4: Example of Process Planning 

 

  

Overview ï Detailed Planning Board for shopping centres 

 

The Detailed Planning Board visualizes the daily activities planned on site for up to 4 weeks. 

When it comes to shopping centres, different stakeholders have different standards for their 

work, different contractors working for them, and different interdependencies they have to take 

into account.  

 

Just like the Process Planning tool, the Detailed Planning Board is structured around predefined 

work areas (y axis) on the left of the board. The x axis displays up to 4 weeks, each column 

representing one day. The work areas may be split into greater detail to allow for the exact 

allocation of resources and activities each day. 

 

Procedure 

A meeting takes place each week at the Detailed Planning Board to discuss the feasibility of 

work for that week and to plan the new week. Before the meeting, each company has filled in 

their cards ï each representing a unit of work for one day ï and have placed them in the slot on 

the board.  

 

Before starting work each day, the representatives of the contractors or teams remove their 

card(s) from the slots and place them on the area(s) of the layout plans where they are working. 

The layouts are situated right next to the Detailed Planning Board. Once the cards have been 
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removed from the board and placed on the layouts, one can see at a glance the work in 

progress throughout the site on that day. 

 

When a worker has completed work for the day, the following steps are carried out:  

 

1. The worker turns the Planning Card around to the green side on the layout plan 

indicating that work has been completed for the day and can now be checked to establish the 

level of quality.  

 

2. The quality is then checked by the site manager. If the quality is not satisfactory, the card 

is turned back around and an action is defined and displayed on the Action List. 

 

The following steps are carried out at the meeting after each shift: 

 

1. Discuss and coordinate next dayôs work 

 

2. If problems occur, insert a numbered Problem Card on the board in front of the card 

where the problem occurs and describe the problem in more detail on the separate Action List 

next to the Detailed Planning Board. 

 

3. Discuss open actions on the Action List. 

 

 

 
 

Figure 5: Example of a Detailed Planning Board 

 

Planning Cards 

Á Planning Cards display all information on a daily work package of a trade / team / 

subcontractor.  
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Á Each subcontractor has its own separate cards in a specific colour.  

Á Information displayed on the Planning Cards are:  

Á Trade 

Á Working area 

Á Shift 

Á Detailed description of the work 

 

In addition to Planning Cards for each trade, other types of cards are also used: 

 

Á Work Area Card: 

The Work Area Card is placed on the left column of the Detailed Planning Board and shows the 

working areas of the project  

 

Á Problem Card 

The Problem Card is a red card which visualises the constraint in the process and is placed in 

front of the card where the problem occurs.   

 

Á Stop Card 

The Stop Card is placed in a slot to indicate that no activity can occur in a specific area for a 

specific period of time (such as drying time for screed before walkable) 

 

Á Milestone Card 

The Milestone Card is placed to indicate an important milestone per working area. 

 

Á End Card 

The End Card is placed when all work has been completed in an area. 

 

 

The Planning Cards have to be filled in by a responsible person of the trade or team. All 

available information must be entered into appropriate fields with a permanent pen. The cards 

can be cleaned with an eraser or acetone moistened rag. This enables the cards to be reused, 

taking sustainability into account 

 
 
 



 

 

 

 

 

 

 

 

 

Deliverable D5.3 - Lean procedures 

20 

   
Figure 6: Planning Card         Figure 7: Problem Card           Figure 8: Stop Card 
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Lean Operations Management for shopping centres (LOM) 
 
Adopting the lean management approach to executive processes is also based on the roots of 

the already mentioned lean management:  

 

1. Definition of value from the customerôs point of view 

2. Flow production  

3. Pull replenishment of what has been consumed 

4. Constant emphasis on the reduction of waste 

5. Striving for perfection 

 

 

The service area, in contrast to manufacturing, is highly influenced by people who are 

responsible for the analysis, execution and delivery of service to customers expecting service of 

high quality. In a 2005 study, Womack & Jones introduced the concept of Lean Consumption. 

The idea is not that customers shops less, but shop with less difficulty and disruption. In this 

context, companies should adopt the practices used to eliminate inefficiency in production 

processes, because it is now time to take measures to deliver a more efficient hassle-free 

consumption experience. The principles of Lean Consumption are summarized below: 

 

Á Solve the customerôs problem completely by ensuring that high quality of all goods and 

services. 

Á Do not waste the customerôs time. 

Á Provide what is wanted, where it is wanted, exactly when it is wanted. 

Á Continually build up solutions to save the customer time and hassle. 

 

Operations management is concerned with creating, operating and controlling a transformational 

process that takes inputs from a range of resources and produces outputs of goods and services 

to satisfy customer demand. Retail store operations mainly involve merchandising, marketing, 

and the sale of goods aside from activities such as replenishment, freight handling, and the 

setup of product displays. The cost incurred by the average retailer for in-store operations 

accounts for a major portion of selling and general expenses. Any opportunity to optimize this 

function involves a significant impact on cost management as well as customer satisfaction. 

Beyond the above-mentioned, the reduction of waste in internal processes ï such as logistics, 

capacity and management ï should be the first step in this change process to establish a stable 

base for improvement. 

 

According to the lean principles the focus on value enhancement and waste reduction is crucial. 

To stay competitive in a market with an increasing number of players and online shopping 

opportunities, the focus of this study is on fixed costs, rethinking and improving existing 

processes without taking marketing and merchandising topics into account. 
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Analysed inefficiencies and applicable solutions (LOM) 
 

Transportation 

Moving parts in and out of storage is necessary but it does not add any value. Sometimes the 

product is damaged while being transported, resulting in even more waste. In shopping centres, 

the movement of goods minimized as far as possible. This type of waste can be reduced by an 

organized storage systems and/or good logistics planning. 

 

Inventory 

Any material not currently in demand by the customer is waste. Inventory is costly and much of 

the cost is hidden. Inventory is sometimes necessary, for example to avoid the waste of waiting. 

Then it is called strategic inventory. It must be continually controlled. 

 

Unnecessary motion 

Any movement of people ï including walking, bending and reaching ï which is not directly 

related to value-added work. An example is if staff have to walk into the storeroom to check if 

goods are still in stock instead of checking in a system. 

 

Waiting 

Any time people wait for material, tools, information or end of preceding work. Waiting is often 

the result of poor communication or bad coordination. 

 

Overcapacity 

All work is a process and all processes have steps to complete. The more steps there are, the 

greater the chance of mistakes. Overcapacity is caused by a lack of standard methods. 

 

Overproduction 

Producing more than the immediate customer needs or producing something sooner than it is 

needed. One effect of overproduction is increased requirement for storage. The cost is a form of 

waste. 

 

Defects 

A faulty product ï one that does not function as designed ï is waste. Not achieving the desired 

quality for the customer is also a defect. 

 

Energy 

Each unnecessary light is a form of energy waste. This type of waste is often hard to recognize. 

However, money can be saved by eliminating this waste. 

 

Underutilization of staff 

Overestimated scopes of work or poor scheduling of staff leads to underutilization and is a form 

of waste. 
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The status quo has to be analysed before applying apply methods to improve shopping centre 

processes. The identification of value and types of waste in current processes provides the basis 

for setting targets. Lean Operations Management is about continuous improvement, which 

means setting new targets and attempting to achieve them. This requires a holistic 

understanding of the operational phase of shopping centres and retail in general. Many 

problems were identified and evaluated as the result of extensive research, numerous interviews 

with experts, and the analysis of the distributed questionnaire. 

 

In a first step, all problems are clustered by similarity. In the next step, all clusters are evaluated 

according to feasibility and impact. The following items were identified as the most important and 

having the greatest potential for improvement: 

 

Á Inventory losses 

Á Breakage of goods 

Á Perishable goods 

Á Human resource planning 

Á Communication 

Á Logistics 

Á Double handling 

Á Contracts 

 

Inventory losses 

 
Supermarkets carry out a stocktake at defined regular intervals to capture the quantity of 

products they have in the store. The counted quantities are then compared to a calculated 

number in the system considering all sales and breakages. Based on our research, there is 

always an inventory shortfall. Experts named two main reasons for this.  

 

1. Due to a lack of time, it is not always possible to check suppliersô deliveries. The fact that 

fewer products arrive than ordered may not be detected. Choosing reliable delivery services 

is one way to ensure correct quantity and quality of product deliveries. Checking of 

delivered goods can also be made more efficient. Technologies such as handheld scanners 

allow faster and more accurate than manual checking. This not only saves time and costs, 

but also improves the quality and accuracy.  

 

2. The second reason for inventory losses is shoplifting. A clearly structured supermarket can 

prevent shoplifting. This includes having sufficient employees present, a one-way entrance, 

and separation of entrances and exits. Technologies that sound an alarm when products 

pass through a gate without payment also help prevent shoplifting.  
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Breakage of goods 
 

Products are the only source of profit in a supermarket. So every breakage means a loss of 

money. According to the expert interviews, breakages have a great impact on supermarket 

profit. Breakages occur at different times in the handling of goods: 

 

Á Damage before delivery to the supermarket. When this occurs, it is normally a logistics 

problem. Some products need special treatment and if not every link in the transportation chain 

acts in accordance with the special requirements, the products arrive at the supermarket broken 

or damaged. 

Á The products get broken or damaged during distribution within the supermarket. 

Although employees know the products and how to handle them, mistakes are possible. For 

example, products can fall from a manual forklift, packaging can get damaged during the 

distribution or sensitive, and breakable products can get damaged when heavy items are 

stacked on top. 

 

This type of inefficiency results in several types of waste: the customer never gets the 

opportunity to buy the product, so the waste of this process is the transportation of a broken 

good. Also, the product is defective. 

 

Precise instructions on the packaging is helpful in ensuring correct handling. This has to be 

provided by the producer. Unfortunately, cost and time pressures mean that correct handling of 

products is not always possible. Some loss of goods is tolerable for as a trade-off for faster and 

cheaper transportation. 

 

 
Figure 9: Example of handling instructions 
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Perishable goods 
 

Perishable goods have a short shelf life: when they are not sold before reaching their sell-by 

date, they have to be sold at a discount ï or cannot be sold at all ï resulting in a big loss for the 

supermarket. Diary and meat products, fruit and vegetables are particularly affected. Losses 

result in two types of waste: unsold ordered products represent overproduction, and movement, 

storage and removal represent unnecessary motion. 

 

These losses either result from an excessive order (which can be controlled) or lack of demand 

(which can only be estimated). Until now, product ordering has been based on experience and 

estimation. Collecting data over multiple years is a more precise method on which to base 

orders, as there is a well-founded knowledge of how much of what is needed when. 

 

Orders are calculated that way to accept a small percentage of waste rather than risk not 

meeting customer demand. Ordering should be done using the pull principle. The management 

of the supermarket places its order because it knows what is needed when. Handheld 

equipment allows fast and easy ordering of products, as scanning the barcode on the requested 

product helps eliminate mistakes and reduces the time required.  

 

The sale of newer products before older products of the same type is another reason for product 

expiration. If the employees place the newer product on top or in front of the older one when 

refilling shelves, it is more likely that the customer will buy the newer product. If this happens 

repeatedly without selling all items, the products on the bottom or back of the shelf reach their 

expiration date and must be removed. 

 

The employees need to be trained how to fill the shelves. The implementation of óproduct 

rotationô as a rule ensures that oldest item of a product gets sold first. Diary and meat products, 

fruit and vegetables and other products with a short shelf life always have to be rotated, but 

other products such as canned food do not have to be rotated at every filling process. Creating a 

schedule what products have to be rotated on which date helps to keep track and provides an 

overview. 

 

The following table shows an example of a rotation schedule. The store manager should adapt 

the products and rotation period to each store and its needs.  

 

Product Rotation 
Period 

Day of week 

Fruit/vegetables, meat and dairy  Daily Mon ï Sun 

Bread Daily Mon ï Sun 

Drinks Weekly Mon 

Sweets Weekly Fri 

Canned Food Monthly First Tue of month 

Pasta Monthly Second Thu of month 

Deep-frozen Monthly Third Tue of month 

 
All employees have to acknowledge this plan and act accordingly. 
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Human Resource Planning 

 
Personnel costs are often the major expense for companies in the service sector, so efficient 

planning of resources has an important impact on productivity. Expert interviews and 

questionnaires identified three main topics HR planning challenges that businesses face: 

 

1. Unpredictable peaks in the number of customers  

2. Different activities during the shifts 

3. Communication (within/between shifts) 

 

The number of customers can never be foreseen. This makes staff assignment difficult. 

Interviews showed that most decisions are made based on experience. This is a fairly precise 

but still subjective way to make decisions. Collecting data over a long period would allow better 

estimation of peaks and times with fewer customers. This type of data evaluation is not only 

objective, it also shows seasonal variations, giving the manager a better understanding of 

customer behaviour. 

 

Still, it is not easy to compensate for a peak of two or three hours during a dayshift. Increasing 

staff to handle peaks would be a waste of capacity during the remaining time and represents 

overstaffing. Also, it is no solution to calculate outcomes fewer staff and the risk of stressful 

conditions or poor service quality leading to customer dissatisfaction.  

 

Running day-to-day operations in a shopping centre involves many different roles beside the 

store manager, who oversees all processes and costs. Roles include checkout, shelf-stocking, 

waste management, logistics, cleaning, and product sorting.  

 

All employees should be trained to undertake all kinds of work, whenever necessary. During 

peak hours, the most important activities are checkout and product supply. All other activities 

have lower priority and can be suspended during peaks. If all available capacity is not enough to 

cope with peak periods, for example on weekends, part-time employees can also be called in to 

support the team.  

 

Lean management is all about focusing on the process: Stabilize it, standardize it, and improve it 

by eliminating problems. Then repeat. Daily accountability and visual control help to achieve 

this.  

 

Following lean principles, one solution is to visualize activities according to the persons involved. 

Implementing a daily routine with a meeting improves both communication and transparency. 

The purpose of visual control is to focus on the process and enable easy comparison of target 

and actual performance. This forms the basis for continuous improvement and understanding of 

processes.  

 

Visual control is the key to quick assessment of the status of processes and the problems that 

hinder with them. Daily accountability follows up on visualized processes, targets and 

responsibilities. Leaders assess the meaning in the visuals, interpret data collected, and hold 

people accountable for completing assigned tasks. This process takes place largely during 

regular meetings: daily, weekly or monthly. 
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The daily accountability process is a meeting to set targets, compare target and actual 

processes, discuss problems, and brief all participants. It is a vehicle to ensure that the focus on 

process leads to action to improve it. A chart like the following helps to provide a fast overview of 

what tasks are pending. Using sticky notes with keywords and if necessary a person in charge to 

visualize the workload and the current status of the workload. 

 

 
 
Figure 10: Chart for tracking daily accountability 

 

The focus of the team meeting is primarily on the dayôs assignments and key matters for the 

day. The daily rotation and work schedules for the shopping centre are on display at this 

meeting, so people can check their responsibilities before work begins. The team leader 

provides updates on the previous dayôs performance and to-dos, covers any items of note from 

the previous day and reviews the current dayôs plans and issues. The board may display 

summary project plans (objectives, current and planned future states, key performance 

indicators, timelines and participants) for significant externally supported activities going on in 

the area. There might also be a special focus on specific topics on designated days of the week, 

such as safety, quality, status of ideas and improvements suggested by team members.  The 

daily meeting is not intended to as one-way communication between the leader and the team. 

Rather, team members should feel free to raise questions and concerns and for all participants 

to make commitments. 

 

The meeting should fulfil some important criteria: 

 

Á No longer than 15 minutes 

Á Agenda and content are defined by a visual display board 

Á Participants stand in front of the board 

Á The meeting is not physically separated from the unit 

 

Implementing daily accountability in a shopping centre means a daily meeting before the first 

shift of the day. Here the whole team including the leader can focus on the daily targets and 

assign them according to priority and preferences. Either the leader names the people or, 

bottom-up, the team picks the activities they prefer this day. As a result of the special training all 

team members receive, they are qualified for a range of activities. Special offers, stock 

shortages and special requirements are discussed by all team members. If a peak is expected, 

for example, solutions and priorities can be defined. The meeting is also a place for feedback 

and ideas to improve the daily operations and a culture must be promoted in which all 

participants feel free to express their opinion. 
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Introduction of Human Resource planning board 

A board for daily meetings was developed based on information from the expert interviews. A 

supermarket was used as the basis for the development of an example. The main purpose of 

the board layout is to give an idea how a board could be set up and what functions should be 

included. 

 
 
Figure 11: Example of a Human Resource planning board 
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Time: The timeline shows the hours of the day. Opening hours from 08:00 to 20:00 were 

assumed for the example. 

Employees: The left column is a list of all employees including a photo of each person. Every 

person has a line in which the presence in the store at this day is marked with an individual 

colour. The round button(s) on the left shows the store manager(s) for the day. 

Weekday: The top line includes all days of operation. The current day is indicated by an 

arrow. 

Target Line: The Target Line is the 3rd line from the top. It shows the target quantity of 

employees in different tasks at the indicated time. The Target Lines can be swapped out, as 

requirements vary depending on the day of week: For example, more cashiers could be 

necessary on Friday evening and Saturday. The targets named are based on experience and 

collected data. It is important to verify the target regularly and if necessary update the Target 

Line. The Target Lines for the other days of the week can be placed below the board. 

Task Cards: The Task Cards are transparent cards with a task that has to be done during this 

hour. In the daily meeting in the morning the tasks for the day are assigned, according to the 

targets in the Target Line.  

Collecting 

Point: The Collecting Point contains a number of cards as backup.  
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Logistics 

 
Three areas of supermarket logistics have to be addressed: 

 

Á Deliveries to the supermarket 

Á Storage in the supermarket 

Á Distribution of products within the supermarket 

 

Deliveries to the supermarket 

Transportation is a cost factor for deliveries. The cost depends on a range of factors, most of 

which cannot be influenced by the supermarket. The only potential for optimization is in 

transportation efficiency. Deadhead trips (with no load) should be avoided. Since supermarkets 

are normally supplied by external companies, this optimization is not the responsibility of the 

supermarket, although it is a factor to be considered when selecting a logistics company.  

 

Storage in the supermarket 

Supermarket storage serves to set aside operating supplies and working materials. Storage 

helps to buffer fluctuating demand. On the other hand, storage takes up space and ties up 

capital. Large inventories are an indicator that the ordering process is inefficient. Minimizing 

storage helps to avoid the waste categories inventory and unnecessary motion. 

 

Storage is necessary to allow restocking of products in high demand. A favourable store layout 

should be developed to avoid unnecessary transport and motion. This requires profound 

knowledge of the sales volumes of all products. The goal to minimize paths from the store to the 

selling area, especially for products in high demand. 

 

To define standards, the developed layout should be transferred to a plan and be made 

accessible to all employees. Other spaces ï such as for trash, empty pallets or parking for 

manual forklifts ï should also be marked on the plan.  

 

Distribution of products within the supermarket 

Stocking shelves takes up a great part of employeesô time, so efficiency is very important for the 

profitability of the store. Waste occurs when products that have to be restocked frequently are 

displayed far away from the store, with longer trips taking more time. The goal is to minimize the 

distance travelled, so a lot of thought and data should be put into the layout of the sales area 

and the store. 

 

A Spaghetti Diagram helps to collect data through the visualization of routes. It shows the 

movement of all people and material required to carry out a process. Tracing all movements in 

the layout results in a diagram that looks like a bowl of spaghetti, hence the name. A Spaghetti 

Diagram is a two-dimensional drawing.  

 

The goals of a Spaghetti Diagram: 

Á Visualization of workflow and material flow 
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Á Highlight hot spots and multiple paths taken  

Á Identify types of waste such as ótransportô and ómotion 

Á Reduce identified waste 

Á Increase productivity 

 

How to use a Spaghetti Diagram: 

Á Decide what you are going to observe ï transport or motion ï and assign different 

colours. 

Á Draw the layout of the area or use a layout or isometric drawing. 

Á Choose a different colour for each observed element (employees from the individual 

workplaces) and draw lines on the diagram to represent route taken by the employee (or 

material).  

Á By analysing the lines, you can identify bottlenecks and hot spots. 

Á Mark areas identified for improvement. 

Á Examine the reasons for long distances and frequent movement and develop possible 

scenarios to improve the entire process. 

 

 
 

Figure 12: Example of a completed Spaghetti Diagram 

 

The result of this investigation should be a plan with the layout of the supermarket. It should be 

displayed where it is visible to all employees. The following image shows a simplified, possibly 

incomplete plan of a supermarket layout, just to give an idea how basic elements provide a quick 

overview and can be understood by everybody. 
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Figure 13: The basis for a simple Spaghetti Diagram 

 

Some of the layout principles explained earlier are integrated into this plan. For example, the 

entrance and exit are separated to reduce shoplifting. Also, fresh and perishable goods are 

located near the storage, ensuring short routes for restocking. 

 

Sometimes, requirements for certain products can change, making arrangements inefficient. For 

this reason, the logistics plan should be updated at least once a year using the Spaghetti 

Diagram. 

 

As described above when discussing perishables, products have to be sold in rotation. A 

detailed plan should be implemented indicating which products have to be rotated how often. 

Linking to a logistic plan makes the rotation plan easier to read ï and thus more likely to be 

executed. 
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Colour Products Rotation 

Period 

Day of week 

 Fruit/vegetables, meat 

and dairy  

Daily Mon ï Sun 

 Bread Daily Mon ï Sun 

 Drinks Weekly Mon 

 Sweets Weekly Fri 

 Canned Food Monthly First Tue of 

month 

 Pasta Monthly Second Thu of 

month 

 Deep-frozen Monthly Third Tue of 

month 

 

Figure 14: Example of a rotation plan 
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Lean Operations Management guideline 
 
The inefficiencies discovered during the research and interviews are common problems that 

many stores have to deal with. Other problems certainly exist ï and the best way to solve a 

problem is to find the cause. This requires a more specific examination of a storeôs status. This 

chapter describes some Lean Management tools that are always applicable and should be 

regularly applied. They help to identify issues and find the cause of a problem. 

Waste Walk 

 
Waste was defined earlier as any activity that does not add value to a product or service. It is 

difficult to identify hidden waste in processes while carrying out daily activities. As a starting 

point, it is useful to view the process from the customer viewpoint to define value ï that is, what 

the customer is willing to pay for ï and in turn to identify waste. 

 

Any process is made up of activities that either create value or waste. To increase productivity, it 

is important to identify waste and optimize processes to reduce it. To develop ideas for 

optimization, waste is divided into waste necessary to add value, and waste that does not add 

value and can be eliminated.  

 

To add value, the activity must satisfy the following criteria: 

 

1. The activity must result in something the customer recognizes as important and is willing 

to pay for. 

2. The activity transforms inputs to needed outputs. 

 

This customer perspective helps us to stay focused on identifying waste and eliminating it from 

processes. The first step is to realize, that there is waste to be found in every process.  

 

How do you perform a Waste Walk? 

During the Waste Walk, it is essential to go to the area of work, observe how the process is 

carried out, and speak to the workers who are performing the work to ensure that the process is 

fully understood. Identify the activities that add value to the product or service and those that do 

not. 

 

While conducting the Waste Walk, note the different types of waste at the different workstations. 

Follow the material and information flow and watch for possible types of waste as defined above.  

Waste Walk preparation: 

 

Á Select members for the Waste Walk team. 

Á Decide on the area to be examined ï it should be feasible for the team size.  

Á Explain the goal of the Waste Walk clearly: To observe the process and to identify waste 

and discuss solutions for it. Be sure to explain the different areas of waste and discuss 

examples. 
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Á Give examples of actual process improvements from other lean projects.  

Á Ensure that the people in the work area are also fully aware of the goal of the Waste 

Walk.  

 

Perform the Waste Walk:  

Á Observe the area and processes for number of hours.  

Á Involve the workers by getting them to explain the process and the challenges they 

experience.  

Á Ask the workers about their ideas on how they would improve the process. 

Á If workers are waiting or searching for material, etc., ask for the reason. 

Á If possible, resolve identified problems immediately or define an appropriate action to be 

implemented soon. 

Á Document findings and improvement ideas on the Waste Walk template. 

 

 
 

Figure 15: Example of a Waste Walk template 

 

Evaluate the Waste Walk results: 

Á Each team member should explain their own observations.  

Á Discuss and classify the waste and problems observed in the area.  

Á Determine possible causes of the observed wastes. Detailed Root Cause Analysis (5 

Whys, Fishbone) may be necessary. 

Á Brainstorm possible solutions to reduce and eliminate the identified waste. 

Á Define workshops for a deeper examination of root causes and to develop solutions to 

problems. 

Á Document improvement measures, define a target date and the person responsible. 
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Type of waste: Inventory 

Analysis:   Root cause analysis 

Plan:   Implementation of 5S, Implementation of marked area for supermarket trolleys 

 

 
 

Type of waste: Inventory, Transport 

Goods are not sorted and labelled, searching for goods is time-consuming, different product 

types overlap, no regulated system 

Analysis:   Root cause analysis 

Plan:   Implementation of 5S, Implementation of Kanban system, labelling of goods 

 

Figure 16: Two examples of types of waste observed during the DS visit in 2015 


