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Abstract: Food loss and waste (FLW) is a sustainability problem in the current society, with a growing 
attention in politics, business and media. This work addresses the FLW in Jerónimo Martins Group, 
more precisely, at the Fruits and Vegetables division of Pingo Doce. In the state of the art, some 
good practices associated with FLW were stated, namely the existence of protective packaging and 
temperature control (refrigeration). In addition, food characteristics and bad practices associated 
with FLW on fruits and vegetables were mentioned, more precisely, the food perishability and the 
piled display. The main goal of this work was to study the influence of those variables on the already 
mentioned division of Pingo Doce. Through statistical analysis, the influence of the perishability 
degree was evidenced, unlike for protective packaging, where no evidences were found. For 
temperature control, there are evidences of its influence, although it is the opposite to what was 
expected, since refrigerated products present a higher FLW than non-refrigerated ones. Lastly, 
refrigerated and non-refrigerated products’ FLW was analyzed in the five Pingo Doce store types, 
but no statistically significant differences were found. 

Keywords: food loss and waste; sustainability; fruits and vegetables division of Pingo Doce; 
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1. Introduction 

In 2015, the United Nations defined 17 
Sustainable Development Goals (SDG) where 
target 12.3 was set as the reduction by 50% of 
per capita global food waste at the retail and 
consumer levels and reduction of food losses 
along production and supply chains, including 
post-harvest losses, until 2030 (UN General 
Assembly, 2015). Similarly, the Consumer 
Goods Forum (CGF) approved a resolution for 
halving food waste by 2025 (CGF, 2017). As a 
member, Jerónimo Martins Group accepted 
this resolution and publicly assumed the target 
of reducing 50% of FLW on the distribution 
business. For measuring, monitoring and 
reporting FLW, the Group chose FLW Standard 
with 2016 as the base year. Therefore, this 
work arises from the Group’s need to explore 

the FLW inventory results, particularly, on the 
Fruits and Vegetables division. Since there are 
some practices and food characteristics that 
may affect FLW of fruits and vegetables, the 
main goal of this work is to evaluate the 
influence of those variables on the division 
under study. To achieve this goal, the paper is 
structured as follows. In section 2, the 
literature review starts with FLW definition and 
uncertainties. Then, the variables that may 
influence fruits and vegetables’ FLW are 
described, as well as the FLW Standard. In 
section 3, Jerónimo Martins Group is 
presented, and the FLW reduction target and 
first quantifications under FLW Standard are 
described. Then, the problem is defined. In 
section 4, the methodology followed in this 
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work is presented. In section 5, the influence of 
the variables found in the literature review is 
studied using appropriate statistical tests and 
lastly, the conclusion, limitations and future 
work are presented in section 6. 

2. Literature Review 

2.1. Definitions 

According with FAO (2013), food loss is the 
decrease in mass (dry matter quantity) or 
nutritional value (quality) of food that was 
originally intended for human consumption 
and is mainly caused by inefficiencies in the 
food supply chains. In its turn, food waste 
refers to the discarded food that was 
appropriate for human consumption, whether 
after it is kept beyond its expiry date or left to 
spoil. This last happens often, but food waste 
can also be for other reasons such as 
oversupply due to markets, or individual 
consumer shopping/eating habits. To simplify, 
this paper adopts the definition of 
Timmermans et al. (2014), which states that 
FLW it is the decrease in mass at all stages of 
the food chain, from harvest to consumption, 
of food that was originally intended for human 
feeding regardless of the cause. 

2.2. Uncertainties 

In spite of the above definitions, there is no 
consensus about what is considered food loss 
or food waste and different studies use 
different methods, which can affect the 
estimates (Stenmarck et al., 2016). For 
instance, the inedible parts are the 
components associated with a food that are 
not intended to be consumed by humans, as 
bones, peels and pits/stones. However, what is 
considered inedible varies among users, 
changes over time, and is influenced by 
variables like culture, socio-economic factors, 
availability, prices, technological advances, 
international trade and geography 
(Hanson et al., 2016). Therefore, some studies 
include the inedible parts in the FLW 
measurements (e.g. Monier (2010)) while 
others discount them (e.g. Gustavsson et al. 
(2011)).  

 

2.3. FLW on food fruits and vegetables at 
distribution 

Identifying FLW causes requires an integrated 
perspective along the food chain because 
actions at one stage can affect the whole chain 
and rarely a loss or a waste appearing at one 
stage is only dependent on one specific cause. 
Regardless, losses at the retail stage are higher 
when measures such as protective packaging, 
temperature or humidity control, and proper 
display to minimize handling by buyers are not 
in place. In addition, products such as fruits in 
different ripening stages are piled together in 
retail stores to give the buyer a choice. This 
contributes to high losses because fruits at the 
bottom are damaged by the weight of the ones 
on top. Also, piling up fruits at different 
ripening stages shortens the shelf life of the 
ones otherwise have a longer shelf life and, as 
the buyers rummage through the piles, they 
injure the others. Besides, fruits at advanced 
ripening stages are more delicate and, when 
they are piled together with less-ripe ones, 
they suffer more mechanical injury  
(Timmermans et al., 2014).  

2.4. FLW Standard 

Although prevention efforts can be initiated 
without having detailed information about the 
amounts of food waste, quantification would 
be necessary to get a better understanding of 
the magnitude and location of food waste 
arisings within the food chain which may 
inform waste prevention measures 
(Tostivint et al., 2016). In this sense, FLW 
Standard is the first-ever set of global 
definitions and reporting requirements for 
companies, countries and others to 
consistently and credibly measure, report and 
manage FLW (FUSIONS, 2016). It is firm on the 
definition of the possible FLW components but 
is flexible on the measuring methods, 
suggesting that organizations should evaluate 
the existing data before investing time and 
resources on collecting new data. To guarantee 
the transparency, organizations must report 
the measuring method and describe the 
uncertainties. Finally, this methodology is 
accomplished in ten steps. First, organizations 
need to define the goals and, secondly, assess 
the measuring and reporting principles. On 
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third step, the scope is defined, comprising 
four components: time frame, material type, 
destinations and boundary. Fourth step is 
about deciding on how to quantify FLW, the 
fifth is about gathering and analyze the data 
and the sixth is the inventory results 
calculations. Seventh step is the uncertainty 
assessment and the eighth step comprise the 
performing of an optional review. On ninth 
step, organizations should report its FLW and, 
finally, on step ten is possible to set a target to 
track over time (Hanson et al., 2016). 

3. Case Study 

3.1. Jeronimo Martins Group 

Jeronimo Martins Group is an international 
group with headquarters in Portugal. The core 
business is food distribution, representing over 
95% of the consolidated sales. In Portugal, the 
Group is leader in the supermarket channel 
with Pingo Doce and in the Cash & Carry 
segment with Recheio. In Poland, Biedronka is 
the biggest distribution chain and, in Colombia, 
the Group has the Ara neighborhood stores 
(JM Group, 2018a). 

3.2. FLW resolution 

As a member of CGF, Jeronimo Martins Group 
adopted the resolution to reduce 50% of FLW 
caused by their operations by 2025, with 2016 
as the base year (JM Group, 2018b).  
The Group already has good practices 
implemented, like donations and purchase of 
non-standard fruit and vegetables from their 
suppliers that otherwise would be discarded. 
These “ugly” fruits and vegetables are thus 
used in soups they make in Portugal and Poland 
or transformed into 4th range products, in other 
words, convenience food solutions such as 
pre-cut and washed ready-to-use vegetables. 
Also, they can be sold in their original form, at 
a reduced price, in Recheio Stores. For 2017, 
the introduction of 13 600 tonnes of those 
“ugly” products in the value chain stands out 
(JM Group, 2018b). 
Despite those good practices, to accomplish 
the reduction resolution, the Group decided to 
quantify the FLW caused by their operations 
with the ten steps methodology of 
FLW Standard.  

3.3. FLW Standard: steps and results 

On the first step, the goal was defined as the 
quantification of FLW, having 2016 as the base 
year. For later, the Group defined the 
monitoring, the causes discovery and 
improvement actions, as goals. Secondly, the 
Group assessed the measuring and reporting 
principles. On the third step, the settled 
timeframe is annual, the material type are the 
edible parts, despite the inedible parts can be 
included when they belong to the as-is product 
(for instance, fruits peel). The destinations are 
unknown, and the boundary are all food 
processed for, or marketed at the four food 
distribution companies: Ara, Biedronka, 
Pingo Doce and Recheio. In this sense, the 
geographical boundary is Colombia, Poland 
and Portugal, respectively. On the fourth step, 
the Group decided to quantify FLW based on 
the losses’ files. Thus, on the fifth step, 
non-food products were excluded, as well as 
donations, because they are not considered 
FLW, and the weight of packed food sold by 
unit was measured. Based on the previous 
steps, the FLW inventory was quantified 
(step 6). On the seventh step, it was decided to 
perform a qualitative assessment of the 
uncertainties and later, an external assessment 
is being considered (step 8). On the ninth step, 
the Group decided to internally report the 
results in kilograms, as well as global 
performance indicators. Lastly, the target (step 
10) is the resolution adopted from CGF. Also, a 
middle target was settled for the reduction of 
10% of FLW by 2020. 
The results for 2016 show that Biedronka is the 
company with the highest FLW, followed by 
Pingo Doce, then Recheio and Ara.  

3.4. Problem definition 

This work arises from the Group’s need to 
explore the FLW inventory results.  
Although Biedronka has the highest FLW 
results, this company also has the highest 
number of stores, followed by Pingo Doce, Ara 
and, lastly, Recheio. When comparing the 
portion of FLW with the portion of stores, Pingo 
Doce is the most disturbing one. This may 
happen because this company has a more 
complex business, with higher sales in 
perishable products, that are generally related 
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with FLW. In this sense, this work is going to 
focus on Pingo Doce’s FLW inventory results, 
more precisely on fruits and vegetables 
division, since it represents X% of Pingo Doce’s 
FLW.  
Since the literature review identified some 
practices and characteristics related to fruits 
and vegetables FLW, more precisely the 
protective packaging, temperature control, 
food perishability and the piled display, it was 
decided to evaluate the impact of those 
variables on the FLW of Pingo Doce’s fruits and 
vegetables. 

4. Methodology 

The losses are calculated in the SAP ERP system 
by comparing the stock, sales and purchases, as 
presented in (1). 

𝐿𝑜𝑠𝑠𝑒𝑠 (𝑘𝑔) = 𝑆𝑎𝑙𝑒𝑠 (𝑘𝑔) + 𝑆𝑡𝑜𝑐𝑘 (𝑘𝑔) 

                            − 𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑜𝑛𝑠 (𝑘𝑔) 

When:  

𝑆𝑡𝑜𝑐𝑘 (𝑘𝑔) + 𝑆𝑎𝑙𝑒𝑠 (𝑘𝑔) = 𝐴𝑐𝑞𝑢𝑖𝑠𝑡𝑖𝑡𝑖𝑜𝑛𝑠 (𝑘𝑔)  

→ 𝐿𝑜𝑠𝑠𝑒𝑠 (𝑘𝑔) = 0  

𝑆𝑡𝑜𝑐𝑘 (𝑘𝑔) + 𝑆𝑎𝑙𝑒𝑠 (𝑘𝑔) < 𝐴𝑐𝑞𝑢𝑠𝑖𝑡𝑖𝑜𝑛𝑠 (𝑘𝑔)

→ 𝐿𝑜𝑠𝑠𝑒𝑠 (𝑘𝑔) < 0 

𝑆𝑡𝑜𝑐𝑘 (𝑘𝑔) + 𝑆𝑎𝑙𝑒𝑠 (𝑘𝑔) > 𝐴𝑐𝑞𝑢𝑖𝑠𝑡𝑖𝑜𝑛𝑠 (𝑘𝑔)  

→ 𝐿𝑜𝑠𝑠𝑒𝑠 (𝑘𝑔) > 0 

In (2) the ideal situation occurs, there being no 
FLW, while the situation described in (3) 
translates into FLW. In (4) an irregular situation 
occurs, since the sum of stock with the sales 
can not be higher than the acquisitions. These 
situations may result from errors in store 
records or changes on flows at stores and, 
therefore, will be removed from the analysis.  

When the loss value is negative (3), it means 
that the opposite amount was wasted 
(positive value). Thus, FLW (kg) is the 
symmetric value of losses (5): 

𝐹𝐿𝑊 (𝑘𝑔) =  𝐿𝑜𝑠𝑠𝑒𝑠 (𝑘𝑔) × (−1) 

Since the average weight of different products 
varies, some products’ FLW (kg) may stand out. 
Similarly, Pingo Doce’s stores have different 
sizes (m2) which means that there are 

differences on the products’ flow amounts. For 
FLW of different products and stores being 
comparable, it was decided to carry out the 
analyzes based on a performance indicator, 
“FLW vs. sales (%)” (6):  

𝐹𝐿𝑊 𝑣𝑠. 𝑠𝑎𝑙𝑒𝑠 (%) =  
𝐹𝐿𝑊 (𝑘𝑔)

𝑆𝑎𝑙𝑒𝑠 (𝑘𝑔)
 

Regarding the study of the FLW variables 
presented on the literature review, statistical 
inference tests will be performed in the 
software IBM SPSS Statistics (SPSS) to verify if 
the trends observed in fruits and vegetables’ 
FLW of Pingo Doce are statistically significant.  

For deciding between parametric and 
nonparametric tests, it is necessary to perform 
a normality test (Reis et al., 1996), where two 
hypotheses are defined: 

• H0: The data follows a normal 
distribution 

• H1: The data does not follow a normal 
distribution 

The SPSS shows the results of the normality 
test for the Kolmogorov-Smirnov with Lilliefors 
improvement and the Shapiro-Wilk methods. 
On both, H0 is rejected (and H1 accepted) 
when the significance of the test is lower than 
0,05. When this happens, nonparametric tests 
should be performed. On the contrary, when 
significance is higher than 0,05, it is not 
possible to reject H0, so the groups follow a 
normal distribution and parametric tests 
should be performed (Reis et al., 1996). 

The appropriate parametric and 
nonparametric tests for verifying the 
differences between the groups under study 
are available in table 1 (Reis et al., 1996). 

Table 1 – Appropriate parametric and nonparametric 

tests for the groups under analysis. 

Purpose Parametric 
test 

Nonparametric 
test 

Compare two 
independent 
groups 

Unpaired 
t-test 

Mann-Whitney 
test 

Compare 
k independent 
groups 

One-way 
ANOVA 

Kruskal-Wallis 
test 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
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5. Variables analysis 

5.1. Influence of perishability degree on fruits 
and vegetables’ FLW 

The purpose of this analysis is to study the 
influence of products’ perishability degree on 
fruits and vegetables’ FLW of Pingo Doce.  
Thus, a perishability classification (high, 
medium, low) was requested to the quality 
control department. Then, the FLW for the 
three groups was established with a pivot table 
in Excel and the results were disposed on 
boxplots (figure 1). Some products’ categories 
are repeated, since subcategories with 
different perishability degrees are included. 
For instance, categories like herbs arise on high 
perishability level due to subcategories like 
fresh parsley, on medium level due to herbs 
marketed in pots and on low level due to 
subcategories like dried bay leaf. Thus, the 
results include 20 high perishability categories, 
31 medium perishability categories and 11 low 
perishability categories. 

 
Figure 1 – Boxplots for the FLW of the three 

perishability levels. 

The boxplots on figure 1 allow to graphically 
depict data structure regarding the central 
tendency, dispersion, symmetry and presence 
of outliers. Thus, the average values for the 
three groups’ FLW are Y%, W% and Z%, 

respectively, and the median values are H%, 
K% and Z%. Regarding dispersion, it is more 
substantial above the median values of the 
three groups and some outliers emerge for the 
high and medium perishability categories. 
Although the average and median values 
suggest that the perishability degree is a 
variable with influence in the Fruits and 
Vegetables of Pingo Doce, statistical inference 
tests need to be considered. 
The boxplots suggest the groups do not follow 
a normal distribution, and so normality tests 
were performed in SPSS. The software 
indicates normality for the first two groups but, 
for low perishability categories, it is not 
possible to reject H1 (significance > 0,05), so 
normality (H0) is accepted. As a consequence, 
for comparing the three groups, 
non-parametric tests are more suitable, 
namely the Kruskal-Wallis test (Reis et al., 
1996). In this test, the two hypotheses are: 

• H0: samples came from populations 
with the same statistical distribution 

• H1: at least one of the populations has 
a different statistical distribution  

The Kruskal-Wallis test result shows a 
significance value of 0,099, so it does not allow 
to reject H0 for a 5% significance level, but it 
allows for a 10% significance level. Thus, fruits 
and vegetables’ FLW of Pingo Doce are 
influenced by the product’s perishability 
degree, considering a 10% significance level. 

5.2. Influence of protective packaging on fruits 
and vegetables’ FLW 

The purpose of this analysis is to study the 
influence of protective packaging on fruits and 
vegetables’ FLW of Pingo Doce.  
The initial data distinguishes packaged and bulk 
products at the subcategory level. However, 
this frame makes it hard to compare the 
groups. Thus, the same subcategory was set for 
the same packed or bulk products and an 
auxiliary column was created in Excel to 
identify those groups. For instance, oranges in 
bulk and packed oranges are now classified as 
orange and the auxiliary column on Excel 
shows the values “0” and “1”, respectively. 
Then, a similar process to the previous analysis 
was performed with pivot tables in Excel, 
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resulting in 38 packed categories and 40 bulk 
categories. The FLW for both groups was 
placed in boxplots (figure 2). 

 

Figure 2 - Boxplots for the FLW of the packed and bulk 

categories of products. 

Regarding central tendency of data, the 
boxplots on figure 2 suggest that FLW in 
packaged and bulk categories is similar, since 
the medians are equal, i.e. 50% of the analyzed 
categories (packaged and in bulk) have FLW 
lower or equal to H%. Regarding 3rd quartiles, 
they are similar. However, the average value is 
higher for bulk categories than for packaged 
ones, probably due to the outliers. 
Then, a normality test was performed in SPSS, 
indicating that the groups do not follow a 
normal distribution, and so non-parametric 
tests should be applied. The appropriate test is 
the Mann-Whitney (Reis et al., 1996) and the 
hypotheses are: 

• H0: samples came from populations 
with the same statistical distribution 

• H1: samples did not come from 
populations with the same statistical 
distribution 

The SPSS results for the Mann-Whitney test do 
not allow to reject H0 (significance > 0,05), so 
there are no evidences of protective packaging 
influence on the fruits and vegetables’ FLW of 
Pingo Doce. 
Furthermore, when separating categories in 
bulk and packaged and positive losses occur 
(irregular values excluded by the criterion 
defined in the methodology), the Group 
considers that they are due to changes in store 
flows. For instance, the garlic supplied to 
Pingo Doce is always packaged, but when any 
deterioration is detected, the packs are opened 
and the garlic that is still suitable is marketed in 
bulk. Thus, the measures result in a positive 
loss in bulk garlic, because those were not 
supplied to Pingo Doce. Similar changes may 
occur in other subcategories without being 
detected in the flows, mainly when products 
they are supplied, simultaneously, in bulk and 
in packages. Although those operations make it 
difficult to analyze FLW, they reduce FLW. 
Lastly, the mentioned uncertainties and the 
Mann-Whitney test make it impossible to 
conclude anything about the protective 
packaging influence on fruits and vegetables’ 
FLW of Pingo Doce. 

5.3. Influence of temperature control 
(refrigeration) on fruits and vegetables’ FLW 

The purpose of this analysis is to study the 
influence of temperature control on fruits and 
vegetables’ FLW of Pingo Doce, namely that 
fruits and vegetables displayed at room 
temperature have higher FLW than the ones 
displayed on store fridges. 
As in perishability degree analysis, the data 
classification in refrigerated or room 
temperature (non-refrigerated) was requested 
to the quality control department. Then, the 
FLW of the two groups was established with a 
pivot table in Excel, resulting in 
26 non-refrigerated categories and 
32 refrigerated ones. The boxplots on figure 3 
suggest that refrigerated categories have 
higher FLW than non-refrigerated ones. On the 
average values, the difference between the 
groups is higher than for median values. 
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Regarding dispersion, it is higher on the 
refrigerated group, with the triple of the 
interquartile range (difference between 
quartiles 3 and 1) compared with the 
non-refrigerated group. 

 

Figure 3 - Boxplots for the FLW of the non-refrigerated 

and refrigerated categories of products. 

To check the unexpected trends, a statistical 
inference test needs to be performed. Once 
more, a normality test was accomplished in 
SPSS, indicating that the groups do not follow a 
normal distribution. Thus, the appropriate 
non-parametric test is the Mann-Whitney (Reis 
et al., 1996), where the hypotheses are the 
same that the ones defined in the previous 
analysis. The results allow to reject H0 for a 5% 
significance level, so it evidences the opposite 
of this analysis’ purpose, that is, refrigerated 
products have higher FLW than 
non-refrigerated ones at Fruits and Vegetables 
division of Pingo Doce. 

5.4. Stores size influence on the FLW of 
refrigerated and non-refrigerated fruits and 
vegetables 

Although the Group considers that Pingo Doce 
stores are correctly sized for product flows, 
recognizes that smaller stores have greater 
difficulties on the storage and display 

management, comparing with larger stores. 
Since the display area for refrigerated fruits 
and vegetables is lower than the area for 
non-refrigerated ones, products may be more 
crowded, especially in smaller stores, whish 
would explain the unexpected FLW on the 
refrigerated products of the previous analysis. 
This piling of fruits and vegetables had already 
been mentioned in the literature review. 
However, as there is no available data about 
the displaying of fruits and vegetables in stores, 
it was chosen to evaluate this variable by 
considering the stores area and the respective 
differences observed in the FLW of the 
refrigerated and non-refrigerated products. 
Table 2 shows the five clusters in which the 392 
stores are spread according to area (m2). 

Table 2 – Store clusters according with area (m2). 

Cluster Area Number  
of stores 

600 Until 600 m2 55 

1000 600 m2 < Area < 1000 m2 194 

1500 1000 m2 < Area < 1500 m2 86 

2000 1500 m2 < Area < 3000 m2 48 

Hiper Area > 6000 m2 9 

A decrease in the refrigerated products’ FLW is 
expected as the store area increases, mainly 
between the clusters 2000 and Hiper, since the 
area increase is much higher comparing with 
another two consecutive clusters. This trend 
should also be observed in non-refrigerated 
products and an approximation between the 
FLW of the two groups is expected as the store 
area increases. 
However, the boxplots (figure 4) for clusters 
600, 1000, 1500 and 2000 do not show a 
decrease on the average or median values of 
FLW for refrigerated products as store area 
increases, and even show FLW increases 
between clusters 600 and 1000 and 1500 and 
2000. Between clusters 2000 and Hiper, there 
is a decrease on the average and median FLW 
values, as initially expected. 
Once more, the trends need to be verified with 
statistical inference tests and a normality test 
was performed in SPSS to decide between 
parametric and non-parametric tests. As 
expected, the groups do not follow a normal 
distribution. Thus, as in the perishability degree 
analysis, the appropriate non-parametric test is 
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Kruskal-Wallis (Reis et al., 1996). This test does 
not allow to reject H0 for a 5% or 10% 
significance level. In this sense, it is not possible 
to evidence the influence of store size on the 
refrigerated fruits and vegetables’ FLW. 

 

Figure 4 – Boxplots for the FLW of the refrigerated fruits 

and vegetables categories on the five clusters. 

As in refrigerated products, a decrease on 
non-refrigerated categories’ FLW was expected 
as the store area increases. However, the 
average and median values are the same on 
clusters 1000, 1500 and 2000 (figure 5). 
Between clusters 600 and 1000, a decrease on 
median value occurs, but the average values 
are equal. As in refrigerated categories’ FLW, a 
simultaneous decrease on the average and 
median values only occurs between clusters 
2000 and Hiper.  
Once more, statistical inference tests are 
required to verify the trends. Firstly, a 
normality test was performed in SPSS and, 
since cluster 600 do not follow a normal 
distribution, non-parametric tests should be 
performed to compare the five groups. Again, 

a Kruskal-Wallis test was accomplished, and 
the results do not allow to reject H0 for a 5% or 
10% significance level. Thus, it is not possible to 
evidence that store size has influence on 
non-refrigerated fruits and vegetables’ FLW. 

 

Figure 5 – Boxplots for the FLW of the non-refrigerated 

fruits and vegetables categories on the five clusters. 

Besides those findings, the boxplots on figures 
4 and 5 do not suggest an approximation 
between the FLW of the refrigerated and 
non-refrigerated categories as the store area 
increases. 

6. Conclusion 

6.1. Final conclusions 

In this paper, it was studied the influence of the 
variables suggested in the literature review as 
triggers of FLW on fruits and vegetables.  
Unexpectedly, most of the analysis results do 
not meet what was suggested, since: 
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• There are no evidences that protective 
packaging has impact on fruits and 
vegetables’ FLW of Pingo Doce 

• FLW for fruits and vegetables where 
temperature control measures are 
taken (refrigeration) is higher than for 
the ones displayed at room 
temperature 

• There are no evidences that store size 
has influence on the FLW of 
refrigerated or non-refrigerated fruits 
and vegetables’ of Pingo Doce 

Besides, it was only possible to evidence the 
influence of perishability degree of products on 
FLW for a 10% significance level.  
Therefore, this works adds to FLW knowledge 
of Fruits and Vegetables’ division of 
Pingo Doce, mainly for the influence of 
perishability degree, protective packaging, 
temperature control and store size. Lastly, the 
statistical analysis also showed that prevention 
measures related with temperature control are 
not having the desired effect on FLW reduction. 

6.2. Limitations and future work 

The main limitations of this work are related 
with data. 
The FLW Standard encourages companies to 
start measuring FLW with the available data. 
Thus, Jeronimo Martins Group chose to 
quantify FLW based on previous data, namely, 
the 2016 losses’ files. However, those data 
were collected in 2016 for financing purposes, 
meaning that the accuracy of each article’s 
FLW (in kilograms) may be compromised, as 
evidenced by the positive losses (excluded by 
the criteria defined in the methodology). Thus, 
those uncertainties limit the analyses 
conclusions, mainly for the influence of 
protective packaging on FLW. 
Furthermore, the three perishability degrees 
(high, medium and low) are qualitative 
classifications of the products’ subcategories, 
accomplished by the quality control 
department. Thus, a more rigorous and 
article-level classification may result in more 
solid conclusions about the influence of the 
perishability degree on fruits and vegetables’ 
FLW of Pingo Doce. 

Lastly, future work includes an improvement 
on FLW quantification methods, to reduce 
uncertainties and allow a new evaluation of the 
studied variables influence. Nevertheless, 
Jeronimo Martins Group should be aware of 
refrigerated fruits and vegetables’ FLW. Since 
there are no evidences that store size has 
influence on the FLW and, consequently, there 
are no evidences about the influence of piling 
up food, store fridges proper functioning 
should be verified. Also, the operations at all 
stages of refrigerated fruits and vegetables’ 
supply chain should be checked, since the FLW 
at one stage may occur due to practices applied 
in previous stages. 
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