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Reducing Shrinkage and Stockouts in a Food Retail Store:
A Portuguese Case Study
Pedro Alexandre Marques1*, André Mendes de Carvalho1
Abstract: Lean thinking is transforming the traditional way of a retail business operates to new
and more effective practices. In particular, the food retail business is facing previously unseen
challenges which require daily operational excellence to meet them with success. Low productivity,
high variability in task completion, lack of work planning should be faced with daily relentless
improvement actions. Kaizen, the continuous improvement pillar of Lean, needs to be seen not
only as a methodology but also as a philosophy, a vision that needs to be written on everyday
actions and personified by each individual. This paper describes an improvement event in the fresh
food markets, specifically in the cold meat section, meant to decrease the shrinkage rate as well as
the number of out-of-stock (OOS) situations. The methodology adopted followed the seven-step
problem-solving procedure provided by the A3 thinking tool.
Keywords: Lean thinking, out-of-stocks, retail, shrinkage rate structured problem-solving.

Introduction
Challenging competitors and increasingly demanding
customers make the food retail market one that needs
to be updated with innovation and continuous improvement efforts. Some of the challenges faced by
retailers often include the need for a more efficient
replenishment process, adequate on-shelf availability,
suitable inventory levels, and acceptable amount of
product shrinkage. Companies from this sector are
increasingly more aware of the importance of adopting
Lean practices to boost their operational performance,
enhance teams’ productivity, and increase customer
satisfaction. The systematic adoption of standardized
work, structured problem-solving activities, process
flow optimization through the detection and elimination of non-value adding tasks, are just a few examples
of the correct behaviors that drive operational performance and business results.
This paper presents a real case study of a Lean project
conducted by the local teams of a Portugal food retail
store. The improvement event took place in the cold
meat area, which comprises both a counter and a selfservice shelving area. The seven stages of the A3
methodology provided the problem-solving for this
event, which main goal was to minimize the product
shrinkage rate generated in this market and to
decrease the number of stockouts.
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Methods
Lean Management
The concept of Lean Management can be traced to the
Toyota Production System (TPS), a manufacturing
approachdeveloped by the Japanese engineers Taiichi
Ohno and Shigeo Shingo [1]. Ohno’s career remained
with Toyota, while Shingo introduced these concepts
to many other industries, not only in Japan, but also
in the US and in Europe [2]. In a simplistic way, Lean
aims to create value for the customer and to the
business by reducing waste factors in the organizational processes [3], hence increasing efficiency and productivity. It offers a wide variety of methods and tools
that can be effectively adopted by any type company
to eliminate anything that does not add value in a
process [4]. According to Goetsch and Davis [5], Lean
was conceived as a company-wide management
system, not just for the manufacturing floor. In fact, a
Lean management system must be designed and
implemented to align and integrate long-term strategic planning with day-to-day improvement targets
[6]. Lean has also been successfully integrated with
other management practices, including Six Sigma
in a combinated approach known as Lean Six Sigma
[7].
In order to operationalize continuous improvement
efforts by the local teams in their workplaces and
processes, Lean provides a set of tools to assist during
group-based problem-solving initiatives [8]. The A3
thinking tool provides a useful and systematic
framework to go through all the necessary stages that
encomepasses the problem-solving process [9]. It is a
single page problem-solving tool, also used for visual
report purposes, that is designed to fit on a standard
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I – Background
-

V- Proposed countermeasures
What are the proposed actions to reach the desired
future state
How will the recommended countermeasures
affect the root-cause(s)?

Why is the problem relevant
What is the scope of the problem?

II – Current Conditions
-

VI- Plan
What activities are required to implement the
prioritized countermeasures?
Who is responsible for what and when?
How will the performance progress be
monitorized?

What is the problem?
How can the problem be characterized?
What is the performance baseline?

III – Goals / Targets
-

VII – Follow-up
-

What is the expected future state?
What is the required performance?

-

IV – Analysis
-

What are the results obtained?
What are the lessons learnt?
How to share the proven best practices?

What is/are the root-cause(s) of the problem?

Figure 1. A3 report for problem-solving and its stages

A3 sized-paper [10]. The A3 report is broken down
into seven blocks, each one corresponding to a specific
stage of the problem-solving process, as depicted in
Figure 1.

stockout product. It is curious to note that high
inventory levels make instore logistics more prone to
execution errors, causing shelf stockouts [19] and
higher risk for product shrinkage [20]. In fresh
products categories, product deterioration is the
biggest concern of food retailers, not only because it
negatively affects customer perception of quality but
also because of the monetary loss it creates [21]. There
are a number of examples of Lean improvement
initiatives found in existing literature. Evans and
Lindsay [22] refer to a kaizen event conducted at the
retail services of Magnivision to investigate problems
that continually plagued employees. Jaca et al. [23]
described a project conducted at a distribution center
that enhanced its productivity by removing inefficiencies from the activities taking place at the warehouse.
Noda [24] explained the sustained adoption of
standardized work and process improvement practices based on Lean principles by a mid-size Japanese
retailer which sold foods, consumables, apparel, and
general merchandise goods.

Lean in the Retail Sector
There are many reported examples in the literature
regarding the adoption of Lean in the retail sector.
Walmart and Staples have successfully designed and
implemented efficient supply chains by adopting core
Lean principles [11], while Mercadona’s business
model is known to be organized around the customer,
focusing on the elimination of everything that does
not add value to the consumer [12]. Naruo and Toma
[13] studied how Lean principles and concepts are
successfully applied in Seven-Eleven Japan. Tesco is
one of the pioneers on the adoption of Lean in retail
[14]-[15],bypromoting a pullmindset into their supply
chainand storeoperationalflows.The implementation
ofdaily kaizenactivitiesat Sonae MC, a company that
owns more than 300 food supermarkets in Portugal,
was reported by Imai [16].

Results and Discussions

Lack of on-shelf availability is recognized as one of the
most relevantretail problems because it is proven that
stockouts negatively affect customers’ purchasing
behaviors [17]. According to a study reported by Ali
[18], more than 15% of customers usually decide to
quit their purchase and go elsewhere to purchase a

Problem Statement and Methodology
The case study was conducted in April 2019 in one
hypermatket store of a multinational corporation in
the retail sector located nearby Lisbon, Portugal.
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Figure 2. “Background” stage of the A3 tool

Figure 3. “Current conditions” stage of the A3 tool

The company was facing poor performances in two
key operational indicators:
1) Shrinkage rate;
2) Out-of-stocks (OOS) index.

number of stockouts by the total number of product
references for sale.
With the objective of improving both metrics, it was
decided to initiate a problem-solving improvement
event following the stages provided by the A3 thinking
tool and exhibited in figure 1. A cross functional team
was brought to participate in the initiative. Each of
the seven stages that encompasses the methodology is
described in the next sub-sections.

The first indicator measures the percentage of money
that is lost due to shrinkage. The term “shrinkage”
includes situations of food waste due to poor handling,
exceeded expiration date, storage and display, among
other factors. The second metric is relatet with
product availability and it is obtained by dividing the
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Stage 1 - Background

shavings justified the majority of the shrinkage. Meat
shavings are resold trimmings that are created due to
the slicing of the ham, including the remaining piece
after cutting. Despite they contribute to the reduction
of the overall food waste; meat shavings have a much
lower economic value when compared with the ham,
implying a monetary loss for the store. Loss of quality
is also a relevant reason for product shrinkage in the
counter. In the counter and selfservice sections, “ham”
was the product category that contributed most for the
overall shrinkage.

Available data from 2019 showed that two thirds of
the loss money due to product shrinkage in the store
was caused in the fresh food markets, especially in two
of them: 1) fruits and vegetables (F&V), and 2) cold
meat and cheese. On the contrary of the F&V market,
the shrinkage rate results in the later market were
worse when compared with the objective as well as
with the results achieved in same period of the
previous year. For these reasons, it was decided that
the improvement team would focus in the cold meat
and cheese market throughout the problem-solving
event. Figure 2 depicts the described reasoning.

The shrinkage rate was set as be the main performance indicator to be impacted by this project;
however, it was considered relevant to monitor
another indicator: the out-of-stocks (OOS) index.
Shrinkage reduction could not be done at the expense
of loss of product availability. The performance baseline for these KPIs was estimated, revealing the
existance of significant gaps between results and
objectives.

Stage 2 – Current Conditions
The referred market comprises the four sections
exhibited in the pie chart of Figure 3. Both the cold
meat and cheese items are sold in the counter and in
the self-service shelves. Together, the two cold meat
sections (counter and self-service) account for more
than 80% of the shrinkage in this market, so they were
prioritized over the cheese areas.

Stage 3 – Goals/Targets

Data from the first quarter of 2019 revealed that the
end of expiration date had the greatest impact – over
80% – in the shrinkage reported for the self-service
section. The same pattern could be observed in the
values corresponding to the same period of the previous year. For the counter section, the excess of meat

This step involved the definition of SMART (Specific,
Measurable, Achievable, Relevant to business,
Timebounded) goals for both KPIs, which in this case
was equivalent to recast the initial objectives. They
were included in the third room of the A3 report
(Figure 4).

Figure 4. “Goals/Targets” stage of the A3 tool.

Figure 5. “Analysis” stage of the A3 tool
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Stage 4 – Analysis

train people and standardize the best practices in such
task. It was also decided to specify a minimum weight
allowed for the leftover ham not only for operators to
become aware about the importance of not wasting
product, but also to define a threshold to assess the
conformity of the process result. Also in the counter, it
was found that there was around a dozen of products
with low levels of demand, so the risk of these products
get degraded quickly, once opened, was significant.
The countermeasures to face this fact focused on a
complete revision of the set of products available for
customers in the counter area.

This stage involved the conduction of analysis to
determine the root-causes that explain the high
shrinkage rate in the two ections of the cold meat
market. By consecutively anwering the questions
“why” it was possible to construct a tree diagram
illustrated in Figure 5. The root-causes appear at the
leaf-level of the tree.
Stage 5 – Proposed countermeasures
Countermeasures were suggested to respond to each
of the root-causes identified in the previous stage.
They are indicated in the fifth section of the A3 report,
and available in Figure 6.

In the self-service area, the main reason for shrinkage
was the expiration date, mainly due to incorrect
practices of not adopting the prescribed procedures for
inventory management and expery dates control.
Hence, all the improvement actions defined for the
self-service shelving area aimed to deal with these
causes.

To reduce the amount of cold meat shavings generated
in the ham cutting process, there was a consensus on
the need to establish a simple and visual standard to

Figure 6. “Proposed countermeasures” stage of the A3 tool

Figure 7. “Plan” stage of the A3 tool
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Figure 8. “Follow-up” stage of the A3 tool

and visual communication tool. This feature turned
out to be very useful in providing a standard and
logical procedure for other operational teams of the
stores to conduct improvements in their markets.

Stage 6 – Plan
This stage consisted of defining deadlines as well as
responsibilities to implement the countermeasures
proposed previously. The plan was summarized in
table format and inserted in the A3 thinking tool.
(Figure 7).

Conclusion
This paper described a case study on the application
of the structured problem-solving methodology
provided by the A3 thinking tool to improve the
operational performance in the cold meat market of a
supermarket retail store. Food waste is a typical
problem that exists in all fresh food markets,
including in this one. It can be tracked by monitoring
the value of the shrinkage rate, which is an indicator
that measures the percentage of wasted food due to
factors that imply the withdrawal of the product from
sale. The main purpose of the Lean problem-solving
initiative was to decrease the shrinkage rate in the
two sections that comprise the cold meat market: 1)
counter, and 2) self-service shelves.

Stage 7 – Follow-up
In this stage the effectiveness of the countermeasures
was verified by monitoring the evolution of the two
KPIs of interest: 1) Shrinkage rate, and 2) Outofstocks (OOS) index. As can be observed in Figure 8,
there was a very positive trend in the operational performance reported by the counter and the selfservice
sections, specially from week 22. Less shrinkage
means less food waste, while fewer stockouts implies
more availability of products for the customer. To
sustain these results, the new procedures were standardized, training sessions were held to more effectively and quickly institute these same standards, and
a control plan was put in practice to periodically measure, monitor, and evaluate not only the performance
but also the compliance with the new procedures.

The out-of-stocks (OOS) index was also adopted as a
key performance indicator for the improvement
initiative. It provides and indication about the
percentage of products that are not available on the
shelves or in the counter to be sold to the customer. It
was possible to verify an improvement in the value of
the OOS index, mainly in the self-service shelving

Problem-solving report
Figure 9 exhibits the full A3 report that merges all the
seven stages in a single sheet, functioning as a simple
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Figure 9. The compleve seven A3 problem-solving stages for the case study

section, thus meaning that shrinkage reduction was
not achieved at the expense of a lack of product, quite
the contrary.
The case study demonstrated the practical applicability os the A3 thinking tool for problem solving
situations in the retail business.
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