
 

 

 

 

 

 

 

Perishable Inventory Management Solutions 

and Challenges of Kosovo FFRs 

Avoiding Product Expiration at Retails Shelves  

Author:        Betim Rexhaj 

Examiner:    Helena Forslund 

Supervisor:   Hana Hulten 

Semester:      HT19 

Course code: 5FE04E 

Subject:        Business Process & Supply 

Chain Management, Degree project 

(master) 

 

 

Master Thesis  



 

II 

 

 

 

To my baby daughter Lorna 

To my darling wife Ina 

 

 

 

 

 

 

 

 

 

 

 

 



 

III 

 

Contents 
ABSTRACT ....................................................................................................................................... VI 
ACKNOWLEDGMENTS ..................................................................................................................... VII 
ABBREVIATIONS ............................................................................................................................VIII 

1. INTRODUCTION ...................................................................................................................... 1 

1.1. BACKGROUND ..................................................................................................................... 1 
1.1.1. Perishable Inventory Management Solutions ................................................................ 3 
1.1.2. Kosovo Fresh Food Retailers ........................................................................................ 4 

1.2. PROBLEM DISCUSSION ........................................................................................................ 6 
1.3. RESEARCH QUESTIONS ........................................................................................................ 7 
1.4. PURPOSE .............................................................................................................................. 8 
1.5. DELIMITATIONS ................................................................................................................... 8 
1.6. THESIS OUTLINE .................................................................................................................. 8 

2. METHODOLOGY ................................................................................................................... 10 

2.1. STRUCTURING METHODOLOGICAL CHAPTER .................................................................... 10 
2.2. RESEARCH PHILOSOPHY .................................................................................................... 11 

2.2.1. Pragmatism Research Philosophy ............................................................................... 13 
2.3. RESEARCH APPROACH....................................................................................................... 13 

2.3.1. Deductive Research Approach ..................................................................................... 14 
2.4. METHODOLOGICAL CHOICE .............................................................................................. 14 

2.4.1. Qualitative Methodological Choice ............................................................................. 15 
2.5. RESEARCH STRATEGY ....................................................................................................... 15 

2.5.1. Multiple Case Study Strategy ....................................................................................... 15 
2.6. TIME HORIZON .................................................................................................................. 16 

2.6.1. Cross-Sectional Research Design ................................................................................ 16 
2.7. DATA COLLECTION METHODS .......................................................................................... 17 

2.7.1. Semi Structured Interviews .......................................................................................... 18 
2.8. SAMPLING ......................................................................................................................... 19 

2.8.1. Data Analysis ............................................................................................................... 20 
2.9. RESEARCH QUALITY ......................................................................................................... 23 
2.10. ETHICAL ISSUES OF THE RESEARCH................................................................................... 25 
2.11. THE WORKING PROCESS ................................................................................................... 26 

3. LITERATURE ......................................................................................................................... 27 

3.1. PERISHABLE INVENTORY MANAGEMENT AT FFR ............................................................. 28 
3.1.1. Replenishment Solutions .............................................................................................. 29 
3.1.2. Warehousing Solutions ................................................................................................ 32 
3.1.3. Shelf Life Solutions ...................................................................................................... 34 
3.1.4. Product Identification Solutions .................................................................................. 37 
3.1.5. Software Support Solutions .......................................................................................... 47 
3.1.6. Operationalization Table for RQ1 ............................................................................... 49 

3.2. EXISTING CHALLENGES ON PIM SOLUTIONS ..................................................................... 51 
3.2.1. The Short Life of the Product ....................................................................................... 51 
3.2.2. Known Solutions are Becoming Obsolete .................................................................... 52 
3.2.3. Difficulties to Implement Auto-Identification Technologies ........................................ 52 
3.2.4. Unique Storage Requirements ..................................................................................... 53 
3.2.5. Unique Transporting Requirements ............................................................................. 54 
3.2.6. Risk for Contamination ................................................................................................ 54 
3.2.7. Interchanging Data between Partners ......................................................................... 55 
3.2.8. Crosschecking Challenges ........................................................................................... 56 



 

IV 

 

4. EMPIRICAL DATA ................................................................................................................ 57 

4.1. CASE STUDY 1 (ELKOS TRADING CENTER - ETC) ............................................................. 57 
4.2. CASE STUDY 2 (VIVA FRESH STORE - VFS) ...................................................................... 61 
4.3. CASE STUDY 3 (INTEREX – IEX) ....................................................................................... 64 
4.4. CASE STUDY 4 (ALBI MARKET – AM) .............................................................................. 67 
4.5. CASE STUDY 5 (MAXI MARKET – MAXI) ......................................................................... 71 
4.6. SUMMARY OF EMPIRICAL FINDINGS .................................................................................. 75 

5. DISCUSSION AND ANALYSIS ............................................................................................. 80 

5.1. ANALYSIS PROCEDURES AND GUIDELINES ........................................................................ 80 
5.2. REPLENISHMENT SOLUTIONS ............................................................................................ 81 
5.3. WAREHOUSING SOLUTIONS ............................................................................................... 84 
5.4. SHELF-LIFE SOLUTIONS ..................................................................................................... 85 
5.5. PRODUCT IDENTIFICATION SOLUTIONS ............................................................................. 88 
5.6. SOFTWARE SOLUTIONS...................................................................................................... 89 
5.7. CROSS-CASE ANALYSIS ON PIM SOLUTIONS .................................................................... 91 
5.8. PERISHABLE INVENTORY MANAGEMENT CHALLENGES .................................................... 92 

6. RESULTS AND CONCLUSIONS .......................................................................................... 97 

REFERENCES: ................................................................................................................................. 100 
APPENDIX: ..................................................................................................................................... 106 

 

Table of Figures  
FIGURE 1. THE FSC AND FOCUS OF THESIS, FIG ADOPTED FROM PAL AND KANT (2019). ....................... 2 

FIGURE 2. THE LAYERS OF RESEARCH ONION AND THE STRUCTURE OF THE METHODOLOGY FOR THIS 

THESIS (SAUNDERS ET AL. 2012) ................................................................................................. 11 

FIGURE 3. APPROACHES TO MIXED METHODS RESEARCH (SOURCE: BELL ET AL. 2018). ....................... 18 

FIGURE 4. MIXED DATA METHODS MODEL USED TO ANSWER THE RQS. (OWN ILUSRATION) ................ 19 

FIGURE 5. FIVE PHASES OF ANALYSIS AND THEIR INTERACTIONS (BASED ON YIN, 2015) ..................... 22 

FIGURE 6. THE MANUAL WAY OF EXTRACTING DUE DATES................................................................... 38 

FIGURE 7. 1D BARCODE AND 2D BARCODE .......................................................................................... 39 

FIGURE 8. RFID IDENTIFICATION. (ADOPTED FROM BOTANI AND RIZZI, 2008). ................................... 41 

FIGURE 9. PREDICTIVE AND QUALITY CONTROL SENSORS (PAL AND KANT, 2019). .............................. 42 

FIGURE 10. FIGURE 8. SMART TRACEABILITY IN PERISHABLE FOOD SUPPLY CHAIN. (ADOPTED FROM: 

AUNG AND CHANG, 2014). ......................................................................................................... 43 

FIGURE 11. TRACEABILITY SUPPORTED BY IOT (RIAD ET AL., 2018). ................................................... 44 

FIGURE 12. TRACING IN BLOCK CHAIN PERSPECTIVE (ADOPTED FROM KIM ET AL. 2018). .................... 45 

FIGURE 13. STRUCTURE OF THE SECOND SECTION OF THEORETICAL CHAPTER. SOURCE (OWN DRAW). 50 

FIGURE 14. SCORES ON EACH PIM SOLUTION USED BY KOSOVO FFRS (OWN WORK) .......................... 92 

FIGURE 15. RESULTS ON PIM SOLUTIONS USED FROM KOSOVO FFRS (OWN ILLUSTRATION) .............. 98 

FIGURE 16. RESULTS ON PIM CHALLENGES IDENTIFIED BY KOSOVO FFRS (OWN ILLUSTRATION) ...... 99 

 

file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977586
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977587
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977587
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977590
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977591
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977592
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977593
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977594
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977595
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977595
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977596
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977597
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977598
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977600
file:///C:/Users/Admin/Desktop/Business%20Processes%20and%20Supply%20Chain%20Management/Year%202/Semester%202/Thesis/Drafts/(draft%204)%20Thesis,%20management%20of%20perishable%20products%201.docx%23_Toc19977601


 

V 

 

Table of Tables 
TABLE 1. KOSOVO FFR STUDIED IN THIS THESIS SOURCE (APPENDIX) ................................................... 6 

TABLE 2. SAMPLING AND DETAILS OF INTERVIEWED COMPANIES (OWN DRAWING). ............................. 20 

TABLE 3. THE SOURCES ON PERISHABLE INVENTORY MANAGEMENT (OWN DRAWING) ........................ 29 

TABLE 4. IDENTIFIED ITEMS ON REPLENISHMENT SOLUTIONS (OWN DRAWING) .................................... 32 

TABLE 5. IDENTIFIED ITEMS ON WAREHOUSE SOLUTIONS (OWN DRAWING) .......................................... 34 

TABLE 6. IDENTIFIED ITEMS ON SHELF LIFE SOLUTIONS (OWN DRAWING). ............................................ 36 

TABLE 7. IDENTIFIED ITEMS PRODUCT IDENTIFICATION SOLUTIONS (OWN DRAWING) .......................... 46 

TABLE 8. IDENTIFIED ITEMS ON ACCOUNTING SOFTWARE SUPPORT. (SOURCE: OWN WORK) ................ 48 

TABLE 9. OPERATIONALIZED ITEMS REGARDING TO RQ1. SOURCE: (OWN WORK). .............................. 49 

TABLE 10. SOME CHALLENGES IDENTIFIED REGARDING TO EACH PIM SOLUTION (OWN DRAWING) ..... 56 

TABLE 11. PIM SOLUTIONS USED IN CASE STUDY 1 (ETC) (OWN DRAWING) ........................................ 59 

TABLE 12. CHALLENGES ON PIM SOLUTIONS CASE STUDY 1 (ETC) (OWN DRAWING) .......................... 61 

TABLE 13. PIM SOLUTIONS USED IN CASE STUDY 2 (VFS) (OWN DRAWING) ........................................ 62 

TABLE 14. CHALLENGES ON PIM SOLUTIONS CASE STUDY 2 (VFS) (OWN DRAWING) .......................... 64 

TABLE 15. PIM SOLUTIONS USED IN CASE STUDY 3 (IEX) (OWN DRAWING) ......................................... 66 

TABLE 16. CHALLENGES ON PIM SOLUTIONS CASE STUDY 3 (IEX) (OWN DRAWING) .......................... 67 

TABLE 17. PIM SOLUTIONS USED IN CASE STUDY 4 (AM) (OWN DRAWING) ......................................... 69 

TABLE 18. CHALLENGES ON PIM SOLUTIONS CASE STUDY 4 (AM) (OWN DRAWING) ........................... 70 

TABLE 19. PIM SOLUTIONS USED IN CASE STUDY 5 (MAXI) (OWN DRAWING) ..................................... 72 

TABLE 20. CHALLENGES ON PIM SOLUTIONS CASE STUDY 5 (MAXI) (OWN DRAWING)....................... 74 

TABLE 21. CROSS-CHECKED TABLE FOR PIM SOLUTIONS (OWN ILLUSTRATION) .................................. 77 

TABLE 22. CROSS-CHECKING THE PIM CHALLENGES OF OUR CASE STUDIES (OWN ILLUSTRATION) ..... 79 

TABLE 23. ANALYZED MATERIAL IN ORDER TO ANSWER RQ1 (OWN ILLUSTRATION) ........................... 81 

TABLE 24. ANALYZED MATERIAL IN ORDER TO ANSWER RQ2 (OWN ILLUSTRATION) .......................... 81 

TABLE 25. SCORES FOR REPLENISHMENT SOLUTIONS (OWN ILLUSTRATION) ....................................... 83 

TABLE 26. SCORES ON WAREHOUSE SOLUTIONS (OWN DRAWING) ...................................................... 85 

TABLE 27. SCORES ON SHELF-LIFE SOLUTIONS (OWN ILLUSTRATION) ................................................. 87 

TABLE 28. SCORES ON PRODUCT IDENTIFICATION SOLUTIONS (OWN ILLUSTRATION) .......................... 89 

TABLE 29. SCORES ON SOFTWARE SOLUTION (OWN ILLUSTRATION) .................................................... 90 

TABLE 30. CROSS-CASE ANALYSIS WITH SCORES ON EACH PIM SOLUTION ........................................ 92 

TABLE 31. SCORES ON PIM CHALLENGES IDENTIFIED BY KOSOVO FFRS ............................................ 96 

 



 

VI 

 

Abstract 

Title: Perishable Inventory Management Solutions and Challenges of Kosovo FFRs. 

Avoiding Product Expiration at Retails Shelves 

Purpose: In this thesis perishable inventory management solutions and challenges at 

Kosovo FFRs have been studied and identified. Hence, after identifying PIM solutions 

and challenges the research suggests ideas that will contribute to avoid the expiration 

of perishable products if selling them takes more time than their actual shelf life. This 

contributes to minimizing food waste in food supply chains and fresh food retailers.  

Methodology: Thesis consist of qualitative methods where multiple case studies in 

cooperation with Kosovo FFRs have been performed. Data collection methods 

included semi structured interviews, site visits and some financial data accessed from 

annual and government reports.  

Theory: Theoretical chapter has been developed from preexisting theory on 

perishable inventory management. Five phases of fresh food retailing inventory 

management have been developed and used as the basis for practical research. 

Moreover, part two of the theoretical chapter talks about the perishable inventory 

management challenges and is the basis for the second research question.  

Findings: The findings have shown that Kosovo FFRs use a mixture of PIM solutions 

with a focus on shelf life and replenishment solutions. The study also revealed that 

Kosovo FFRs are outdated regarding to product identification and software solutions, 

however, manage to perform somehow satisfactorily. Consequently, because of the 

lack of contemporary identification technologies Kosovo FFRs PIM challenges where 

found to be related to data accuracy and real time data access.  

Keywords: Perishable inventory management, perishables, due dates, expiry dates, 

product identification solutions, food supply chains, fresh food retailers.  
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1. Introduction 

This chapter introduces the reader with the topic of this thesis. The background 

section reveals themes such as perishable products, expiry dates, perishable 

inventory management and product identification. The problem discussion gives tips 

why inventory management and traceability for perishable products is challenging. 

Moreover, reveals a brief introduction about Kosovo FFRs and consequently 

research questions for this research. 

1.1. Background 

Due to the improvement of life standards the customer demand for fresh products and 

organic food has increased substantially while the demand and profit for fixed life 

products such as canned products, frozen vegetables and fruit juices is decreasing 

continually (Bai and Kendall, 2008). According to Amorim et al. (2013) fresh 

products are mainly food goods and because they have a considerably short life, they 

are referred as perishable products. Perishability indicates a decay, damage, 

pilferage, loss of utility or loss of marginal value of a product (Ibid). Handling and 

selling perishable products is challenging due to their storage requirements, short life 

and loss of their value as they deteriorate (Hertog et al. 2014). Hence, a higher 

customer demand for fresh and healthier food requires more from all food supply 

chain (FSC) partners. Consequently, food supply chains (FSC) are chains that are 

characterized by very strict legislation, handling and transportation matters due to 

perishability nature of the goods (Pal and Kant, 2019). In specific, fresh food retailers 

(FFR) are brought into the freshness era where the management of inventories is very 

challenging both to source and to sell (Ketzenberg et al. 2018; Bai and Kendall, 

2008). Fresh food retailers (FFR) are the partners in the supply chain that process and 

sell perishable products to their customers (the circled item in figure 1). 
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FFR are dependent on their on-shelf availability which is the product being available 

for sale to a buyer whenever and wherever they need it (Bottani et al. 2017). On-shelf 

availability has been a challenge for FFR for a long time, because according to Feng 

et al. (2017) the main issues with perishable products are their expiration (if not sold 

on time) and their loss of sales due to absence of stock (out-stock situations). 

Furthermore, retailers cannot store large quantities of stock because of temperature 

requirements and freshness issues but from the other hand they also want full filled 

shelves to capture all their potential sales (Tromp et al. 2012). In this sense when FFR 

try to maintain their on-shelf availability they often overstock (order more than they 

can sell). The problem persists to appear at this step because due to their short life 

perishable products impose an additional constraint that of the shelf life, or the 

maximum useful life of the product (Chande et al. 2005). If the product does not sell 

within its shelf lifetime it will expire and be wasted (Feng et al. 2017).  Consequently, 

large amounts of perishable products expire at the FFR shelves which eventually 

leads to food waste in the whole FSC. Solutions efforts are offered from perishable 

inventory management in terms of replenishment solutions (Kiil et al. 2018), 

traceability solutions (Riad et al. 2018), promotion solutions (Bai and Kendall, 2008) 

etc.  

Study focus 

1 3 

Partners in 

FSC 

Fresh Food Retailers 

2 

The flow of 

perishable 

products 

Figure 1. The FSC and focus of thesis, fig adopted from Pal and Kant (2019). 
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1.1.1. Perishable Inventory Management Solutions 

According Chande et al. (2005) inventory management refers to monitoring the 

availability of material, assigning it to demands that have arrived and placing orders 

for replenishing the missing stock. According to Dolgui et al. (2018) and Akkas et al. 

(2018) the research has split the perishable inventory management into two tiers, 

either fixed or random product lifetimes. The fixed life model was proposed by Chare 

and Schrader (1963) as a deteriorating inventory model with a constant rate of decay. 

This implies the usability of a perishable unit upon to a given period n after of which 

it will expire. According to this perspective perishable items have their expiry dates 

or used by dates printed on them, after these dates they will be unusable (Zsigmond 

et al. 2018).  This tier has mainly focused in the fixed lifetime of the products and 

applying strategies for monitoring and replenishment (Ketzenberg et al. 2018). 

However, another tier of researchers on perishable inventory management such 

Chande et al. (2005); Bai and Kendall (2008), Tromp et al. (2012) focused on the 

random lifetime models under the assumption of continuous review and continuous 

decay. This tier was developed by Nahmias (1982) by taking into consideration 

variable inventory deterioration over time rendering some of the units unusable as 

time progresses. These sources state that there are uncertainties and variable 

characters such as temperature, transporting conditions and bacteria levels 

throughout the supply chains that cannot be controlled, therefore, expiry date of a 

product is not always uniform decay, thus they suggested a dynamic expiry date 

model instead of a fixed one. A dynamic expiry date should be applied regarding to 

the product condition measured after the product reaches the retail store (Tromp et 

al. 2012; Ketzenberg et al. 2018).  

All sources on perishable inventory management support a certain level of real time 

monitoring in order to replenish the right amounts of products and promote the close 

to expiry products in time. According to Amorim et al. (2013) either fixed or the 

variable approach to perishable inventory management requires seamless flow of 

information and comprehensive traceability technologies in order to avoid product 
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expiration at the FFRs’ shelves. According to Mishra et al. (2018, pp.3) products’ 

traceability is defined as “the ability to follow the product’s data and information 

from its conception to destination in the supply chain.” Hence, in order to trace 

products in their journey and in order to facilitate extracting the information from 

products, auto-identification methods are developed. The most frequently used 

methods are known: Barcodes, Radio Frequency Identification (RFID), Near Field 

Communication (NFC) and Global Positioning Systems (GPS). If FFRs use high 

accurate tracing devices, they will be able to solve the problem of expired products 

in high scale. Zsigmond et al. (2018) stated that traceability can also generate 

notifications when the shelf needs to be refilled or when products have expired in the 

shelf and need to be disposed.  

Fruits of the traceability are fully harvested at the retailers’ phase when they sell these 

goods. Bottani and Rizzi (2008) and Bai and Kendall (2008) have worked on 

perishable inventory management and stated that traceability in perishable context 

helps FFR access a wider aspect of information such as “due dates” and “shelf life 

span” in order to monitor the products close to expiration then promote, sell and 

finally replenish the stock. As shown in Figure 1 products flow forward in the supply 

chains and are either checked physically or scanned digitally then this information is 

sent at the inventory management for further processing steps. 

1.1.2. Kosovo Fresh Food Retailers  

This study was performed in cooperation with five FFR that operate in the state of 

Kosovo, but it is relevant to other FFR around the world. Kosovo is a small state in 

the south-eastern Europe, they declared their independence in 2008 to become newest 

independent country in this continent. The population is estimated to be 2.2 million 

and a market size of about 2.5 billion in 2010 (The ministry for European Integration, 

2019). The previous economy was based on a communist or centralized system until 

2000 when it joined the transition to an open market economy (The ministry for 

European integration, 2019). One of the challenges to transfer the economy to an 
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open market was selling all the public owned companies to the private entrepreneurs. 

That was the first time when FSC started to bloom in Kosovo.  

Sampling for this thesis constitutes of five FFR that dominate 80% of the whole 

Kosovo fresh food market. This research took place at one of their retailing stores in 

each case in order to observe and discuss the perishable inventory management 

solutions that are relevant to this study. The sales of our case studies together were 

approx. half billion Euro in the period of 2017-2018 (Kosovo ministry of finances, 

2018). All the case studies work in the supply chain perspective today and three of 

them operate with more than 20 branches while only two of them run less than 20 but 

more than 10 (Kosovo Ministry of Finances, 2018). The first FFR known to operate 

in a supply chain perspective in Kosovo was known Elkos Traiding Center (Elkos 

annual report, 2018) which was founded in 2005 and still today is the largest group 

in Kosovo according to sales 272mE and the equity of 187mE in 2017. Hence, Viva 

Fresh was founded in 2003 and is the second largest supermarket chain in Kosovo. 

The rest Albi, Maxi and Interex exist for a long time in Kosovo market but began 

retailing between 2010 and 2015. According to interviews and their published 

reports, 40-45% of the store sales are generated from perishable products or short life 

items. Their fresh food suppliers are mainly domestic, but a considerable number of 

their goods come from their foreign suppliers as well. Three of the case studies (ETC, 

VIVA, Interex) stated that they show interest to constantly develop and master the 

field of fresh food retailing because they consider it futuristic while two (MAXI and 

ALBI) consider downsizing knowing the difficulties to deal with perishables, their 

short lives and the low profit (Kosovo Ministry of Finances, 2018). As a movement 

toward freshness ETC and VIVA FRESH have begun creating their collecting and 

distribution centers that are centralized in one place with good storage capacities from 

where they maintain their inventory levels at their stores. Other retailers (MAXI, IEX 

and ALBI) have established cooperation with trustful partners that will distribute and 

return the short life goods depending on the demand but also take care of the on-shelf 

availability. 
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Table 1. Kosovo FFR studied in this thesis (Appendix) 

FFRs Sales/Y 2017 Stores % of perishables at 

their stores 

ELKOS 272 m 27 25% 

VIVA FRESH 157 m 58 26% 

INTEREX 20 m 20 30% 

ALBI SHOPPING 13 m 14 35% 

MAXI MARKET 10 m 17 50% 

1.2. Problem Discussion  

Avoiding perishable product expiration at retailers’ shelves is a tough challenge. 

According to Bottani and Rizzi (2008) and Bai and Kendall (2008) expiration of 

products can be avoided if perishable inventory management can access in time 

information about the shelf life span so the products can be promoted to be sold faster. 

Even so, it is complicated, because the life of the products is shortening and product 

flows in the SC are becoming even more challenging due to globalization, 

respectively, the extension of geographical distance between partners in FSC (Hertog 

et al. 2014). Moreover, the transportation and distribution of perishable products 

throughout the FSC require strict interplay of many processes in order to preserve the 

quality of the goods as they transit (Pal and Kant, 2019). Therefore, in despite of 

tremendous efforts by FSC partners to deliver their products as fresh as possible some 

of the production may reach the FFR with a very short shelf life. This is very 

challenging for retailers to handle and sell and sometimes products might never reach 

their customer, consequently ending as expired products at FFR shelves (Hertog et 

al. 2014). Hence, authors such as Bai and Kendall (2008), Tromp et al. (2012); 

Ketzenberg et al. (2018) stated that there is a gap in literature regarding to product 

expiration at the retailers’ shelf because research has mainly focused on fixed 

inventory lives and did not capture the aging of products on the shelf. According to 

Bottani and Rizzi (2008) even though the contemporary devices minimize product 

expiration it is difficult to employ these traceability technologies because of the cost 
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issues. The technology for tracing perishable products is expensive comparing to the 

value of the perishable products overall, thus interesting to explore in less developed 

markets. Teller et al. (2018) state that another gap persists due to that research overall 

has focused largely in food waste in a supply chain perspective and less on food 

expiration as an instore process’s phenomenon. 

Consequently, the purpose of this study was set to research instore FFRs of emerging 

market of Kosovo. Another reason to justify such a study is that plenty of studies 

have been conducted in well-developed markets but not many studies have been 

conducted previously in the emerging market of Kosovo. Hence, reports show that 

perishable products generate approximately 50% of sales at Kosovo FFR, yet, the 

largest amount of disposed merchandise are perishable products (AVUK, 2019). 

Kosovan Nutrition and Veterinary Agency reported that they had disposed 800.000 

kg/l of expired products at FFRs around Kosovo in the year of 2018 (AVUK, 2019). 

This process involves the state department together with the FFR that request to 

dispose the products that have expired. 800.000kg/l is high comparing to the retailer 

sales and the market size. Moreover, statistics from Kosovo FFR annual reports 

(Kosovo Ministry of Finances, 2018) show that the amount of the expired products 

reaches 10% of the annual profit proving that product expiration at the Kosovo FFR 

is high and an ongoing problem that merits to be studied. As a result, this research 

will study the existing perishable inventory management solutions of Kosovo FFRs 

and compare with the PIM solutions and challenges identified  in theory and 

consequently suggest ideas to avoid product expiration at FFR shelves. 

1.3. Research Questions 

RQ1: What perishable inventory management solutions are used by Kosovo FFR to 

avoid expiration of perishable products at their shelves? 

RQ2: What are the challenges that Kosovo FFR face when trying to implement 

contemporary perishable inventory management solutions? 
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1.4. Purpose 

The purpose of this research is to study perishable inventory management solutions 

at Kosovo FFRs and suggest ideas that will contribute to avoid the expiration of 

perishable products if selling them takes more time than their actual shelf life. 

Moreover, the study investigates the challenges that FFR face when dealing with 

perishable products and will offer suggestions about more efficient and effective 

perishable inventory solutions to avoid product expiration at retailers’ shelves. 

1.5. Delimitations 

The boundaries defined for a research are characterized by delimitation of a study 

(Bell et al. 2018). In this paper there are two major delimitations. First, in order to 

explore more traditional ways of perishable product solutions at FFRs the study was 

conducted in cooperation with FFR in Kosovo, a less developed market. Hence, 

another delimitation is the inventory management solutions applicable mainly in 

perishable context.  

1.6. Thesis Outline 

This thesis has the following structure: 

Chapter 1. Introduction - this chapter intends to present the topic of this paper. 

Reader will find preambles of foundations of this thesis such as: perishable products, 

perishable inventory management and product traceability throughout the food 

supply chain. The problem discussion gives tips why inventory management and 

traceability for perishable products is hard to be implemented and consequently 

research questions for this research have been derived. 

Chapter 2. Methodology - discusses methodological perspectives used to conduct the 

research reflecting research approach, research assumptions, the research process, 

data collection methods and research validity. 
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Chapter 3. Theory- chapter constitutes the theoretical framework about the research. 

It first explores valuable sources on perishable inventory management solutions that 

are relevant to RQ1 and the second part explores the most frequent challenges that 

hinder the process of perishable inventory management solutions and is relevant to 

RQ2.  

Chapter 4. Empirical data- the chapter summarizes empirical data collected in 

accordance to data collection methods and constructed validity chosen to guide the 

research. Each case study is summarized in one subchapter with the structure of PIM 

solutions and underneath are listed the challenges. In the end there is given a full 

crosschecking table with all the PIM solutions and challenges from our case studies.  

Chapter 5. Analysis and discussion of results- this chapter will reflect analysis and 

discussions results regarding to research questions of the research. All the PIM 

solutions and challenges are disassembled regarding to Yin (2015) type of qualitative 

data analysis explained in methodology part (2.8.1) and then these data have been 

reassembled in five PIM sections defined in the theory and analyzed according to 

theoretical sources used in theory chapter.   

Chapter 6. Conclusions - summarizes the results of our data analysis and 

consequently brings out the answers to the research questions intended for this 

research.  

Chapter 7. Future research - suggestion and tips for future research are given. 
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2. Methodology 

This chapter introduces the outline of the methodology used to conduct the research. 

The method is chosen in accordance with the research purpose and questions. A 

discussion of the research approach, methodological choice, strategy, time horizon, 

techniques and procedures for data collection and analysis is presented. 

Furthermore, issues of data trustworthiness are addressed. 

2.1. Structuring Methodological Chapter 

Saunders et al. (2012) state that when conducting a research many people choose 

their data collection techniques and analysis procedures regarding to their research 

question and the problem that they need to solve. Similarly, Bell et al. (2018) state 

that choosing research methods is the process of catch-all for several issues that need 

to be addressed in the research such as: research design, sampling approach, how will 

the access be achieved, data collection tools, coding matters, analysis etc. To address 

this issue, Saunders et al. (2012) have suggested that researchers need to peel some 

sort of onion of research methodology, understand and explain each layer of tools 

and try to avoid skipping important features of the onion. The research onion is a 

collection of important issues that need to be taken into the consideration before 

conducting any research. The layers of the research onion help the researcher 

understand or choose their physical orientation, the fitted research approach, 

appropriate research strategies, timelines, data collection techniques etc (Saunders et 

al. 2012). This chapter is developed based on the identified sectors of research onion 

by Saunders et al. (2012). It a very helpful when choosing the research methodology 

for research in business field. The research onion as shown in the figure 3 is the basis 

for choosing research method to answer the questions in this thesis and is also a 

snapshot of the structure for the whole chapter. 
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2.2. Research Philosophy 

There are several sources to address the research philosophies in business studies, 

Saunders et al. (2012) stated that choosing the research philosophy is asserting the 

beliefs and assumptions about the development of knowledge. Bell et al. (2018) have 

structured these philosophies into epistemological and ontological considerations. 

Epistemology and ontology refer as being-realism or becoming-realism.  Being-

realism is part of epistemology and supports assumptions that the word and the world 

are distinctly different. “The world is made up of discrete and identifiable material 

and social entities which can be faithfully documented using same principles, 

procedures and ethos as the natural sciences (Bell et al. 2018). Instead becoming-

realism deals with words or ontological issues such as the nature of social entities “so 

that how things come to be, defines what they are” the process of how we order, 

Figure 2. The layers of research onion and the structure of the 

methodology for this thesis (Saunders et al. 2012) 
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codify, frame, and classify our perceptions of data and theoretical abstraction. In this 

way “ontology is a set of assumptions about the nature of reality, how things are. In 

contrast, epistemology concerns theories about how we know about the nature of 

reality, that is, how we know about how things are (Bell et al. 2018). Under these 

considerations fall many of research philosophies that are developed mentioned in 

Bell et al. (2018), Saunders et al. (2012) and Prasad (2017). These philosophies are 

positivism, realism, interpretivism, objectivism and pragmatism.  

Positivism is an epistemological position that advocates the use of research methods 

of natural sciences to study social phenomena (Bell et al. 2018). It suggests that only 

pretested theory can be used to test hypothesis about social world. Saunders et al. 

(2012) state that in positivism natural scientists observe social phenomena and 

produce law like generalizations.  

Realism is a research philosophy that shares some epistemological features with 

positivism that natural and social sciences can use same approaches to data collection 

and explanation however observes some sort of ontological assumptions because it 

believes that external reality affects the scientist’s attention (Bell et al. 2018). In the 

same point of view are Saunders et al. (2012) that refer to it as critical realism and 

direct realism the first one is what we see is not truly what we experience but the 

second supports that what we see is what we really experience. When starting to 

mention ontological and subjective thoughts Prasad (2017) is an author that has dug 

on this field called as post-positivistic assumptions.   

Interpretivism is a philosophy that brings an alternative to the positive belief that 

natural and social phenomena are same and can be studied with the same research 

(Bell et al. 2018). Instead, interpretivism is subjected to understanding or the 

underlying structures of reality of human beings and cannot be same as natural 

objects studied by the research. Prasad (2017) has referred to this philosophy as 

hermeneutics which is the field that studies human beings or Weber’s verstehen.  
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Objectivism – considers ontological philosophies of social phenomena, meaning that 

there are two types of realities subjective underlying human observation and 

objective that are external factors and beyond human reach (Bell et al. 2018; Prasad, 

2017 and Saunders et al. 2012). it implies that social phenomena and natural objects 

are not only produced through interaction between each other but are also int the 

constant rate of revision (Bell et al. 2018). Such philosophies involve postmodernism, 

constructionism and post-positivist assumptions.  

2.2.1. Pragmatism Research Philosophy 

Pragmatism (Saunders et al. 2012) or Paradigms (Bell et al. 2018) and is explained 

in both sources as employment of epistemological and ontological considerations in 

order to study a discipline. Saunders et al. (2012) states that concepts must be used 

only where they support action and not as a battle between each other. For a 

pragmatism research starts with a problem and aims to contribute for future practical 

solutions. This method allows the use of mixed and several research design and 

strategies because using only one tools cannot give the real picture of the research 

Saunders et al. (2012). Therefore, this research uses positivism philosophy for 

conducting conceptual model but also some base of ontological assumption in data 

collection. This results that the research philosophy of this research is a mixed one 

referred as pragmatic or paradigm.  

2.3. Research Approach 

When conducting research three approaches can be applied: deductive, inductive and 

abductive. Deductive approach is described as “moving from developed theory 

through academic literature to data” (Saunders et al. 2012). For deductive approach 

the availability of pre-tested literature is a significant prerequisite, whereas the 

inductive approach follows the opposite way: it moves from data to theory.  
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2.3.1. Deductive Research Approach  

According to Bell et al. (2018), deduction often holds the elements of induction and 

induction always comes up with some small parts of deduction. Therefore, a third 

approach is named abductive and combines elements from both deductive and 

inductive. The literature about the managerial approach on FSC have shaped the 

paper in developing the theoretical framework. However, the author has had working 

experience on FSC, thus bringing elements of induction even before the theory was 

consulted. On this basis it can be concluded that this thesis has little of inductive 

elements however it employs deductive approach on conducting the research.  

2.4. Methodological Choice  

In order to properly and accurately answer the research questions of the thesis it is 

crucial to maintain a coherence between the research aim and methodological choice. 

According to Bell et al. (2018) the purpose of the research method is to explain how 

the research data will be collected or the technique for data collection. Bell et al. 

(2018) mention two fundamental distinguishes on methodology choice, they are 

quantitative and qualitative. Quantitative research embeds a deductive approach to 

the relation between theory and research, in which the theory is placed on testing. It 

adopts the natural methods and scientific models on making research (positivism) 

and considers social reality as something that exists independent in external 

(objectivity). While qualitative research, unlike from quantitative strategy supports 

the inductive approach to the relationship between theory and research, and it consists 

more on generating of theories. It rejects the adaptation of the natural laws and 

scientific methods on explaining and studying the social world. Researchers using the 

qualitative choice believe that individuals interpret their social world and reject 

objectivity consisting that social reality is based upon the individual's’ creation.  
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2.4.1. Qualitative Methodological Choice  

Based on this a researcher can choose methodological choices to carry on their 

research project. According to Saunders et al. (2012) researchers can choose a single 

method (mono) or multi method that is a combination of qualitative and quantitative 

data collection methods. Also, Saunders et al. (2012) have mentioned that researchers 

can also mix these methods, these combinations can be qual+qual, quan+quan, 

quan+qual, qual+quan etc. In many cases qualitative data supplement, the 

quantitative ones or the vice versa. Since the purpose of the thesis is to explore the 

expired products but also traceability options it calls for qualitative however uses 

quantitative data to supplement the analysis. Quantitative data consist most in 

secondary sources while qualitative data are received from interviews and 

observations with the respondents in this thesis.  

2.5. Research Strategy   

Research strategy as referred by Saunders et al. (2012) is a very important tool to 

define the way of answering the research question. Bell et al. (2018) define it as a 

framework to collect but also analyze data. Research designs or strategies are known 

experiment, manipulation, survey, case studies, multiple case studies, action research 

ethnography, archival research (Saunders et al. 2012 and Bell et al. 2018). Hence, 

when explaining these strategies, it is important to mention that several of them such 

as experiment and manipulation belong to the epistemological assumptions that 

natural sciences are for granted theories to study social phenomena (Bell et al. 2018). 

Moreover, case study action research and multiple cases studies is more concerned 

with empirical investigation of a contemporary phenomenon (Bell et al. 2018).  

2.5.1. Multiple Case Study Strategy  

Bell et al. (2018) and Yin (2015) explain the idea of the case study as detailed and 

intensive analysis of a single case. It entails the complexity of a single case such as a 

single organization, a single location or a person. Therefore, some of the best-known 
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business researchers are based on this kind of design (Bell et al. 2018). However, 

some researchers push the case study design even further and combine several cases 

for a research. Yin (2015) advocates the multiple case-study strategy over a single 

case study because it allows a better level of results while giving to the researcher the 

advantages of comparing the findings deriving from each of the cases. Multiple case 

studies are becoming increasingly used methods in business research because they 

solve the replicability issues regarding to results of the thesis. Thus, in order to solve 

replicability issues, in this thesis multiple case study design has been used from FSC 

from Kosovo.  

2.6. Time Horizon 

Saunders et al. (2012) state that researcher must understand one important matter 

regarding to their research, this is the time horizon that the research will represent. A 

research can be cross-sectional or longitudinal, cross-sectional represents a snapshot 

data giving a particular result of that period or longitudinal that is a series of snapshots 

of different times, a dairy and other cohort research that will represent results at a 

given period of time. Longitudinal designs can be case studies, action researchers, 

ethnographic researches etc. According to Bell et al. (2018) longitudinal research 

design has mainly the purpose to map changes in business and management research. 

In the longitudinal research the data are revisited every certain period to retest the 

results. Bell et al. (2018) states that this has a positive effect on terms of research 

reliability, replication and validity.  

2.6.1. Cross-Sectional Research Design 

Both, Bell et al. (2018) and Saunders et al. (2012) stated that the longitudinal 

researches have cost and time constraints therefore many business researchers chose 

to collect a set of data at a single point in time that is called cross-sectional research 

design. Bell et al. (2018) state that cross sectional research design can be a social 

survey, questionnaires, structured interviews, observation, content analysis, official 
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statistics and diaries. However, Saunders et al. (2012) have stated that the most 

common research strategy used with cross sectional research design are surveys 

(quantitative) and case studies based on interviews conducted over a short period of 

time. In this thesis a cross-sectional research design has been employed. The reason 

why this is a proper research design is that perishable inventory practices and 

traceability technologies for perishable products change over time and that is obvious 

from our theory review, where we can see how much these practices have changed 

over the time. Therefore, this thesis is a representation of a series of results over a 

period of time, thus employs cross-sectional time horizon design.  

2.7. Data Collection Methods 

The two types of data collection techniques recognized by many sources are primary 

and secondary (Bell et al. 2018; Saunders et al. 2012; Yin, 2015). Primary data is 

collected for a specific study and secondary data is originally collected for a different 

purpose rather than the study in hand. To enhance the data credibility, use of multiple 

data sources is a common practice in case studies. Saunders et al. (2012) state that 

many researchers focus more on primary data and few of them consider reanalyzing 

the secondary data that has been gathered for some other purpose. Yet, such 

secondary data can sometimes be very useful to answer, or partially answer the 

research questions of the thesis. Many organizations collect and store important 

information to support their operations and many of them they also publish in their 

websites for the public (Saunders et al. 2012). This data contains, payroll details, 

copies of letters, minutes of meetings and accounts of sales of goods and services. 

Some information found in daily newspapers, government publications regarding to 

organizations etc.  

 

Bell et al. (2018) argue that there are researchers that integrate both qualitative and 

quantitative research in a single project. However, Bell et al. (2018) have mentioned 

that not all the researchers agree on such a mixture, because it implies changing the 
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research strategy or building a research upon two parallel strategies. Nevertheless, 

mixed methods have gained interest from researchers lately and are becoming a 

contemporary technique in many cases. In Bell et al. (2018) are given three 

approaches to mixed data collection methods. These methods are given in figure  

 

Figure 3. Approaches to mixed methods research (source: Bell et al. 2018). 

Triangulation implies that the results of an investigation employing a method 

associated with one research strategy are cross checked against the results using a 

method associated with another research strategy. It means that the results derived 

from a study are rechecked by using other results derived by another research method. 

Hence, facilitation represent a mixture where qualitative research assists quantitative 

research for more accurate results or vice versa (Bell et al. 2018). In some cases, 

quantitative research proceeds quantitative e.g. it can prepare the ground for 

qualitative research by helping to select the people to be interviewed. The third, 

complementary is used when the researcher cannot rely on either qualitative or 

quantitative method alone and needs more data in both methods to stress his results. 

This is often done when researchers employ structured interviews and a self-

competition questionnaire.   

2.7.1. Semi Structured Interviews  

This thesis uses a mixture of primary and secondary data collected where primary 

consist of semi-structured interviews and secondary are more quantitative data 

gathered from annual reports and websites but also from interviews. Structured, semi 

Mixed data 
methods 

Triangulation Faciliation Complementarity
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structured and unstructured are the common three kinds of interview techniques those 

are used as primary data collection method. Semi structured and unstructured 

interview are suggested for the qualitative and exploratory study by Saunders et al. 

(2012). Structured interview has a more level of control that an interviewer has over 

the interaction while interviewing is the core difference between the them. Hence, 

Saunders et al. (2012) mentioned there are 3 ways to conduct a semi structured 

interviews, such as - face to face, telephone conversation and internet mediation. The 

secondary data have the purpose to facilitate the primary data in answering the 

research questions and strengthening reliability issues of the thesis. The interviews 

were conducted in Albanian language as it was more convenient for the respondents 

however after the translation, they have been asked to scam through in order to 

confirm that they had the same connotations meant.  

 

Figure 4. Mixed data methods model used to answer the RQs. (own ilusration) 

2.8. Sampling 

When discussing sampling there are two concepts important to be defined in the first 

place. The first to be addressed is population which represents the universe of units 

(units can be of a different phenomenon such as: nations, cities, regions, firms etc.). 

The second is sampling defined as “the segment of population that is selected for 

investigation” (Bell et al. 2018, p.182). In other words, sampling means selection of 

several people from one group that will represent the whole group, an example of 

sample is a group of doctors that can best represent their Hospital.  

Semi-
stuctured 
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When consulted the statistics from the Kosovo Statistics Agency (2019) in Kosovo 

exist 16557 retailing companies thus impossible to research. Therefore, the 

population was set to retailers that sell fresh food products in Kosovo. Fresh food 

retailers (FFR) are considered the partners in the supply chain that process and sell 

perishable products to their customers. The next sampling criteria was set on the size. 

When checking the numbers there were five FFR in Kosovo in 2018 that dominated 

80% of the whole Kosovan market. After identifying the population there has been 

drawn sampling for the research. Sampling for this thesis constitutes of five food 

supply chains that dominate 80% of the whole Kosovo fresh food market. An 

overview of our sampling is given in the table below.  

Table 2. Sampling and details of interviewed companies (own drawing). 

FFRs Respondent Date Durat  Data 

nature 

Source 

ELKOS Store manager, 

Logistics manager 

12.08.19 

08.08.19 

01:32:00 

01:15:00 

Interview 

Interview  

A-ETC 

A-ETC 

VIVA 

FRESH 

Inventory manager 

Category Manager 

19.08.19 

19.08.19 

00:35:00 

00:42:00 

Interview 

Interview 

A-VFS 

A-VFS 

INTEREX Store Manager 07.08.19 00:42:00 Phone call A-IEX 

ALBI 

SHOPPING 

Brand Manager  25.08.19 01:03:00 Interview A-AM 

MAXI 

MARKET 

CEO  

Store Manager 

09.08.19 

09.08.19 

01:55:00 

01:25:00 

Interview 

Interview 

A-

MAXI 

The following tables give information and the findings based on the case studies, the 

interviews for these findings are also attached in the appendix (Please see Appendix). 

2.8.1. Data Analysis 

Saunders et. al. (2012) mentioned that in order to generate meaningful findings, it is 

important that the approach to analysis is consistent with the research question, 

applied strategy and data collection methods. In a similar way Yin (2015) expressed 

that qualitative researchers are going through an enormous amount of data and 
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therefore need some sort of cookbook that will help them to be more efficient when 

drawing the findings of the study. There are five analytic phases in the qualitative 

research than need to be followed. These phases allow the researcher to proceed from 

one phase to another without getting stalled. These five phases were followed by the 

author of this thesis and were found very helpful in proceeding from a step to another. 

First data gathered was compiled and disassembled into five processes identified in 

the theory chapter (replenishment, reception, warehouse, shelf life and promotion). 

This procedure allowed the researcher to recompose the three last chapters of the 

thesis much faster than planed and in much better organized way. Indeed, the 

interpretation of data and the conclusion were drawn more easily. These five phases 

are:  

First phase (Compiling) at this phase Yin (2015) is of the statement that the informal 

analysis starts while collecting the data. Formally arranging the notes and the 

questions in a useful order. In practice while the interviews were conducted notes 

were taken directly into five PIM solutions that are developed in theoretical chapter. 

The essence was that when starting to dissemble the research could track the notes to 

which PIM solution they belong. The table was used to mark each PIM solution and 

challenge with an X for any used item or bolded X for more important solution.  

Second phase (Disassembling) is the phase that calls for breaking down the compiled 

data into smaller fragments or pieces (Yin, 2015). In this phase all the interviews 

where written down and were also found more important notes missed during the 

compiling phase to write them down at each PIM solution they belong. After writing 

down all the significant notes the process continued with the next phase.  

Third phase (Reassembling) logically is the phase of taking all those disassembled 

fragments and arranging into different groupings and sequences than they may have 

been in the first phase (Yin, 2015). In practice, all the notes about each solution used 

in practice where set at each PIM solution discovered in theory in this way there was 

conducted a sort of cross check analysis regarding to what PIM solution or challenges 

each case study used or had.  In order to determine the level of PIM solution used by 

each FFR it was necessary to transfer X-es to scores therefore for each bolded (X) a 
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five score was coded. Then for each X in the table a 3 score was used based on the 

analysis and the importance Kosovo FFRs gave to the solution.  

Forth phase (Interpreting) involves using the reassembled material to create a fresh 

narrative, therefore this phase is considered as the interpreting the reassembled data. 

The fourth phase was done comparing all the data from the case studies with the 

theoretical chapters and interpreting what are the differences between the theory and 

the practice. This is the phase when data from each case study was analyzed if it 

matches the scientific theory or something new was reported in practice. There were 

calculated the scores for each item to achieve later percentages that determine the 

level of PIM solution used by each Kosovo FFR and at the end the total was drawn. 

Fifth phase (Concluding) is the drawing of conclusions from your entire study. The 

conclusion should be related to the interpretation in the phase four and through it to 

all phases of the cycle Yin (2015). This phase is the answering of the research 

questions. This phase was received when merging all the results in a table and in 

some sort of zooming out all the items while having an answer for the research 

questions raised. At the conclusion tables were transferred to percentages and then 

graphs that will help the reader to figure the results in a much easier way.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Five phases of analysis and their interactions (based on Yin, 2015) 
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2.9. Research Quality 

According to Yin (2015), when conducting a qualitative study, researchers should be 

concerned about the credibility of the study. That is how properly the data have been 

collected and interpreted, so that the findings and conclusions accurately represent 

the world that has been studied. Likely, Bell et al. (2018) mention that when 

conducting a qualitative research there are three criteria than need to be respected. 

These terms are reliability, replicability and validity, they are treated in a greater 

detail below:  

Reliability is the concern of the researcher if the measures used to conduct a research 

are stable or not. Therefore, reliability is concerned with the questions if the research 

of a study is repeatable (Bell et al. 2018). Yin (2015) has complemented this 

definition, that the same study could be hypothetically be done by someone else and 

still come to the same conclusion. This study is reliable in a way that all the 

information is cross checked by using a triangulation workload distribution among 

the three authors with a clear description of all the used methods in the paper. As the 

usual nature of the case study is very hard to reproduce the same result without the 

presence of the specific circumstances. However, there is a small chance within the 

acceptable range of not being able to document all the small inquiries and discussion 

from the interviews. 

Replication is the idea that a research must be replicable, or the previous results to 

match recent results. There are many reasons why researchers chose to replicate a 

study, Bell et al. (2018) state that sometimes researchers doubt the results of a study 

done in the past and want to test it. Therefore, in order to assess the reliability of a 

measure the procedures that constitute that measure must be replicable by someone 

else.  

Validity In many ways the most important criterion of a research is validity (Bell et 

al. 2018). A valid study is that one that has properly interpreted its data, so that the 

conclusions accurately reflect and represent the world that has been studied (Yin, 
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2015). There are several types of validity that must be taken into the consideration. 

According to Bell et al. (2018) validity concerns that are most important are:  

Measurement validity is concerned mainly with the quantitative research and 

searchers for the measures that measure social scientific concepts. It is often referred 

to construct validity and it essentially has to do with the question of whether a 

measure that is devised of a concept does reflect the concept that it is supposed to be 

denoting (Bell et al. 2018). 

Internal validity is concerned with a causal relationship between to variables, for 

example if we assume that in a causal relationship between x and y, can we be sure 

that x is the variable that causes the variation on y and not some other variable Bell 

et al. (2018). 

External validity tests for knowing whether the results in a study can be generalized 

beyond the specific research context (Bell et al. 2018). This research is intended for 

perishable inventory management in the first place however when considering its 

applicability in other inventory management fields it might be used to a certain level 

or better state to the level where the short lifetime is not an issue. In other aspects the 

research is generalizable even in greater detail than expected.  

Because it comes from an orientalist stance validity of a research will always remain 

elusive in a certain level, however Yin (2015) has suggested to follow some strategies 

in order to strengthen the validity of our research. Those are:  

• Intensive long-term field involvement  

• Rich data- to cover fully the field observations with detailed data  

• Respondent validation - to obtain feedback from people studied  

• Intervention – to use the presence of the researcher and observe  

• Triangulation – to collect evidence from different sources  

• Comparison – to compare explicitly the results. 
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2.10. Ethical Issues of the Research  

Bell et al. (2018) have stated that the discussion on ethical qualitative research tend 

to solve some of the issues such as:  

• whether the participants are harmed in anyway;  

• whether there is a lack of informed consent,  

• whether there is an invasion of privacy and  

• whether deception is involved.  

In order to not cause any of these stances confidentially agreements are suggested, 

this is in most cases a document prepared carefully with all the preconditions and the 

confidentially that will not be disclosed if that is not ok with the company. Yin (2015) 

has stated that when conducting a research, the first objective is to do a qualitative 

research with a transparency. The idea is that all participants, readers and others 

should be able to scrutinize the work done and the evidences that are used to support 

the findings and results. A transparent qualitative study solves many of the ethical 

issues because the final study should be able to withstand scrutiny and criticism by 

others thereof data and procedures that have been used to conduct the study should 

be accessible.  

When this research was carried out with respondents no agreement document was 

prepared but the researcher and the respondents agreed face to face to not unveil some 

important information if the respondent was not feeling positive about. Furthermore, 

because few respondents didn’t want their names to be mentioned in the research, 

none of the names were used in their original form instead they are substituted only 

with the individuals job position in the company. Hence, the biggest problem 

appeared to be the reveal of confident information. When the respondents were in 

knowledge that in this study are participating their competitors, they had a fear of 

information disclosure, therefore is was a bit difficult to explain to them that none of 

the information shared by them will be shared with others while gathering the data.   
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2.11. The Working Process  

This research was written in Sweden between January and September 2019 by Betim 

Rexhaj. The subject was a chosen field in which the author has been working for 

relatively 10 years, therefore, well known field before even starting the manuscript.  

This draft of the thesis has been read by scholars and peers regularly and has gone 

under seminars and discussions in order to generate feedback and to improve the 

research. All the comments have been read carefully and respected, this has helped 

the author to conduct a better-quality research and a bit further from their subjectivity. 

The professional experience in the field has had a tremendous impact in overall the 

completion of the work, starting from the idea, the reading part and contacting the 

companies that have been all known for the researcher.  
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3. Literature  

This section of the paper is intended to provide a deeper understanding of perishable 

inventory management, also the practice of traceability in perishable context. 

Theoretical framework is extracted from the sources used on perishable inventory 

management research and the rest of the chapter is organized into two sections the 

first section is relevant to RQ1 and the second section is relevant to RQ2. The figures 

in the beginning of each part give a simplified outline of the view of the chapter. 
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3.1. Perishable Inventory Management at FFR 

In an industry driven by highly informed customers, SCs must compete for market 

share by increasing selection, improving quality and perform efficiently to offer low 

prices. Consequently, perishable food products are seen to capture more demand 

nowadays and are being adopted by considerable SCs (Siawsolit et al. 2018). 

According to Chande et al. (2005) “perishability refers to the decrease in value or 

usability of the product over time due to the inherent characteristics of the product.” 

According to Feng et al. (2017) the main issues with perishable product category is 

that they expire (when the product cannot be sold anymore) and their loss of sales 

(due to the absence in the stock). According to Slack et al. (2010) inventory or stock 

is the stored material in a transformation system supporting the business due to 

uncertain supply or demand.  

Recent sources on this field such as Riad et al. (2018)) state that managing inventory 

overall is challenging and opportunistic for practitioners and researchers in diverse 

domains. The aim of inventory management is to ensure that the optimum amount of 

inventory is stored for the optimum time. At perishable products freshness is the main 

criteria to evaluate their quality and could dramatically affect their market demand. 

Therefore, determining price and order quantity to better manage perishable product 

inventories is known as essential way to increase profitability and competitiveness at 

FFR phase. To obtain the most profitability outcome as possible from fresh products 

inventory management models should be combined with maintenance conditions 

such as comfort temperatures and shelf management systems, shelf life space 

allocation etc (Bai and Kendall, 2008). Inventory management has many purposes 

however in perishable context the focus is extended to accessing a wider aspect of 

information such as “due dates” and “shelf life span” in order to monitor the products 

close to expiration then promote, sell and finally replenish the stock. Furthermore, 

because of the sensitivity that short-life products have in the sustainability of FSCs 

many authors have worked in this field and have offered solutions. Table 3 sums up 

the summary of sources used to preamble the theoretical framework in this chapter. 



 

29 

 

Table 3. The sources on perishable inventory management (own drawing) 

Item Solution Sources 

Replenishment 

A good replenishment policy 

can prevent overstocking which 

leads to perishable product 

expiration.  

Feng et al. (2017); Riad et al. (2018); 

Sarimveis et al. (2008); Chande et al. 

(2005); Bai and Kendall (2008); Tromp 

et al. (2012); Mishra et al. (2018); 

Yiannas (2018); Bottani and Rizzi 

(2008; 2017) 

Warehousing 

Better storage conditions can 

prolongate the perishable 

products lifetime preventing 

expiration or spoilage.  

Ketzenberg et al. (2018); Bharti 

(2014); Manzini and Accorsi (2013); 

Pal and Kant (2019) 

Shelf life 

The right promotion strategies 

are crucial to sell close to 

expiry products and prevent in 

this way short life products to 

expire in the retailer’s shelf.  

Feng et al. (2017); Yang et al (2017); 

Bai and Kendall (2008); Chande et al. 

(2005); Tromp et al. (2012); Mishra et 

al. (2018); Yiannas (2018); Bottani and 

Rizzi (2008; 2017); Sarimveis et al. 

(2008); Akkas et al. (2018); Ferguson 

and Ketzenberg (2008); Hertog et al. 

(2014); Pal and Kant (2019); Kiil et al. 

(2018) 

Information 

Extract 

Accessing due dates of products 

close to expiration in time 

allows for promotion strategies 

to prevent perishable product 

expiration.  

Siawsolit et al. (2018); Pal and Kant 

(2019); Riad et al. (2018); Mishra et al. 

(2018); Kiil et al. (2018); Zudor et al. 

(2011); Yiannas (2018) and Bottani et 

al. (2017) 

Software 

Support  

Management accounting 

software solutions can receive 

and process data faster allowing 

for faster responses regarding to 

products close to expiration.   

Hu et al. (2018); Toomey (2012); De 

Cindio et al. (2011); Zudor et al. 

(2011); Kiil et al. (2018). 

 

3.1.1. Replenishment Solutions  

Replenishment is a very important tool on perishable inventory management that 

affects the performance of the whole FSC. The aim of replenishment is to keep 

product availability on optimal level, avoiding unnecessary inventories on the 
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backroom that can affect the number of expired products at retailers’ phase 

(Ketzenberg et al. 2018). Also, a well-functioning replenishment decision impacts 

directly customer satisfaction, because a fully stocked shelf results with satisfied 

customers (Sarimveis et al., 2008). Replenishment decisions are best utilized with 

pull based inventory management techniques or just in time (JIT). Just in time (JIT) 

is an inventory reducing technique that attempts to reach zero inventories in the 

organization. JIT works as a pull-based system using Kanban” technique where 

products remain out of the organization until they are demanded but should be 

available as they were in the shelf already (Sarimveis et al. 2008). JIT works as a 

trigger where estimating products life time, facilitates the process of order forecasting 

and inventory to be produced is planed more accurately, it means it fulfills the 

demand size and does not exceed the need and can be sold within the shelf life time 

(Riad et al. 2018). JIT reduces the overstock and out-stock situation by allowing 

retailers to order the quantities they need for a certain period based in demand pull.  

• Perishable Replenishment Models  

All the actors in the supply chain would desire a zero inventory level in the supply 

chain where goods produced could reach customer hand sooner, however since value 

chains keep becoming more complex everyday such an aim is impossible to achieve 

thus inventory management models help SC to control inventory levels (Sarimveis et 

al. 2008). For instance, Chande et al. (2005) formulated an algorithm that can 

automatically maintain the inventory level through monitoring the age wise of the 

products. They call it a balance between stock-outs and high levels of inventory. They 

proposed a strategy of monitoring the FI (first in products) by increasing the demand 

for products close to expiration through dynamic pricing model, meanwhile issue an 

order for stock replenishment. In the same opinion are Bai and Kendall (2008) 

however they extended their model by tending to increase customer demand with the 

shelf allocation strategy. Hence, Tromp et al. (2012) support a similar replenishment 

model, but they took into consideration uncertainties and variable characters such as 

temperature, transpiration conditions and bacteria levels throughout the supply chains 
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that cannot be controlled. Therefore, an expiry date of a product is not always 

accurate, and they suggested a dynamic expiry date instead of a fixed one. For food 

products they suggest that dynamic expiry dates should be applied regarding to the 

level of bacteria measured after the product has arrived at the retail store, in this way 

they were able to decrease product opportunity loses by almost 80%. They found that 

the dynamic expiry date model resulted in 5 days longer life for the same products 

comparing to fixed expiry dates. Other authors such Dolgui et al. (2018) support the 

idea of product deterioration stochastically or better explained as depending on 

weather conditions, transportation and bacteria level. The models have resulted to be 

highly accurate however require advanced traceability methods and therefore result 

to be expensive. 

Moreover, even though these models are meant and designed for supply chain 

perspective they miss integration elements between partners. Most of them give 

solutions to solely one actor in the SC. Hence, a considerable number of sources have 

discussed the inventory replenishment in collaboration between partners in FSC 

(Mishra et al. 2018; Yiannas, 2018; Bottani and Rizzi, 2008; 2017; Chande et al. 

2005; Sarimveis et al. 2008). According to these sources a whole chain context is 

required in the standardization of information exchanges, awareness creation and the 

efficiency of the traceability systems between partners in the SC. Trying to find a 

general solution for the while supply chain is not an easy task because according to 

Yiannas (2018) partners in supply chains record their data differently and use variety 

of inventory models. Consequently, recent sources suggest accurate forecasting 

abilities through seamless data sharing and monitoring abilities. According to Sari 

(2008) the scarcity of information flows between supply chain partners has led in 

many cases to “bullwhip effect” named as the phenomenon where orders to suppliers 

tend to have a larger variance than the sales at the buyer. In effort to diminish the 

bullwhip effects there are two models that take a considerable importance nowadays 

and are used from complex supply chains such as Walmart, Electrolux, Nestle and 

Tesco etc. These models are (VMI) and (CPFR).  
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VMI is known as continuous replenishment or supplier managed inventory and is one 

of the most spread incentive to encourage partnership collaboration and information 

sharing among SC partners (Sari, 2008 and Sarimveis et al. 2008). VMI is a concept 

where vendor takes the competence to decide the appropriate inventory levels for 

each of the product and the appropriate inventory policies to maintain those levels. 

CPFR is a more completed model for inventory management because it calls for the 

cooperation of all the actors of the supply chains, to develop plans for demand 

forecasting, purchasing and production and inventory replenishment (Sari, 2008). In 

more words it requires the voice and the knowledge of multiple partners in the SC in 

order to fulfill the customer demand. 

Table 4. Identified items on replenishment solutions (own drawing) 

Items Solution Sources 

Replenishment based 

on inventory levels  

Monitoring inventory 

level and replenish when 

the level is under the 

surplus level.  

Feng et al. (2017). 

JIT replenishment Pulls order quantities 

based on demand pull. 

Riad et al. (2018); Sarimveis et 

al. (2008). 

Automatic 

replenishment  

Monitoring the close to 

expiry products, sell and 

then automatically 

replenish.  

Chande et al. (2005); Bai and 

Kendall (2008); Tromp et al. 

(2012). 

Collaborative 

Replenishment 

All the partners in the 

FSC monitor the stock 

levels to replenish only 

when it is needed. 

Mishra et al. (2018); Yiannas 

(2018); Bottani and Rizzi 

(2008; 2017); Chande et al. 

(2005); Sarimveis et al. (2008). 

 

3.1.2. Warehousing Solutions  

Perishable products must comply with strict criteria to remain fresh until they are 

received by consumers (Ketzenberg et al. 2018). High deterioration rate pushes the 

need for specific storage and transportation condition. In order to ensure the quality 

and safety of perishable foods cold chain logistics is highly required (Coolchain 



 

33 

 

Europe, 2015). According to Bharti (2014) cold chain is a form of supply chain which 

ensures the longer lifetime of a perishable product and its quality through the control 

of temperature and humidity. Luo et al. (2016) stated that preserving the product 

through all the transport phases until it reaches to the end consumer is the prime 

objective of a cold chain. The authors states that cold chain is the perfect balance 

between science, technology and process. Tromp et al. (2012) stated that characters 

such as temperature, transpiration conditions and bacteria levels throughout the 

supply chains are uncertain and variable that cannot be controlled but imply storage 

requirements for perishable products in order to prolongate their lives.  

In a recent work Pal and Kant (2019) define three main factors to affect the decaying 

rate of perishable products and those are: temperature, humidity, vibration. If FFR 

manage to maintain the optimal temperature for short life products immediately after 

they are harvested until they reach the customer can reduce significantly the loss of 

quality during storage and transportation. Research shows that if perishable products 

are not refrigerated at the right temperatures the spoilage is 50% higher leading to 

expiration of products at FFR shelves (Pal and Kant. 2019). Hence, Manzini and 

Accorsi (2013) have also addressed that refrigeration in the food transportation as a 

major link in the product waste. In this case minimizing the temperature fluctuation 

throughout the whole cold chain to preserve the freshness of the products in transit to 

FFR and customers in the end of the cycle.  

Hence another environmental parameter to influence the shelf life of the perishable 

products is humidity (Pal and Kant, 2019; Tromp et al. 2012). According to sources 

humidity should be maintained at the level that minimizes the water vapor pressure 

deficit between the environment and the product. For example, a 20% higher scale in 

humidity causes product loses for 7% more in 4 days period (Pal and Kant, 2019). 

The solution in this case is suggested to be protective packaging and ambient control 

sensors (Pal and Kant, 2019 and Tromp et al. 2012). Other factors include oxygen 

control and vibration during transportation which have a smaller impact on the overall 

shelf life of the perishable products (Pal and Kant, 2019).  
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Table 5. Identified items on warehouse solutions (own drawing) 

Items Solution Sources 

Temperature 

optimization 

Refrigerate to preserve the 

freshness of the products in 

transit 

Bharti (2014); Manzini and 

Accorsi (2013); Pal and 

Kant (2019), Ketzenberg et 

al. (2018) 

Protective 

packaging  

Maintains higher level of 

humidity to save the products 

from spoilage.  

Pal and Kant (2019); 

Tromp et al. (2012), 

Ketzenberg et al. (2018) 

Ambient control 

sensors  

Intelligent climate control of 

humidity, temperature and air 

flow.  

Pal and Kant (2019); 

Tromp et al. (2012), 

Ketzenberg et al. (2018) 

Air flow and 

vibration 

oxygen control and minimize 

vibration during transportation 

Pal and Kant (2019), 

Ketzenberg et al. (2018)  

3.1.3. Shelf Life Solutions  

Teller et al. (2018) state that research has focused mainly on on-shelf visibility for 

FFR because it represents the customer service point of view. On-shelf visibility is 

very important lifetime period of a short life product and requires right temperature 

settings, right shelf space, allocation and right sortation. In the physical control of 

perishable inventory clearance of stocks that have come first in is crucial, therefore, 

stores that sell perishable products use stock rotation or the practice of putting fresher 

products to the back of the shelf and pulling older ones to the front (Akkas et al. 

2018). FIFO is a shelf filing system for food products that are subject to deterioration 

(Ferguson and Ketzenberg, 2008). When replenishing a shelf based on FIFO the 

products that have entered the store first (first in) are displayed to the front closer to 

the customers’ hand while the freshest ones (last in) sit at the bottom of the pallet or 

behind the (FI) stock. This will make the pull-based inventory more functional 

because customers are supposed to pull the thread throughout the FSC all the way to 

the sourcing. FIFO requires that each partner in the supply chain deliver first the 

products that have sat most in the warehouse irrespective of their shelf life left 

(Hertog et al, 2014). This policy will reduce the number of products wasted 

throughout the supply chain, while clients are served better by receiving products that 
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meet their requirements. However, according to Pal and Kant (2019) not always last 

in products have the longest shelf life bringing FIFO system sometimes in question. 

Yet, technology nowadays has made possible to access detailed product information 

and due to this (FEFO) strategy possible. (FEFO) is “First expired First out” and it is 

designed especially for perishable food sector. FEFO is smarter than FIFO and allows 

first expired to ship. Of course, in order to be shipped expiry date of goods is known, 

thus ensuring only high-quality products to be sent to retailers and eliminating 

product loss during transport (Hertog et al. 2014; Kiil et al. 2018). FEFO makes 

possible to ship products depending on their shelf life potential in relation to their end 

destination. 

• Promotion 

According to Yang et al. (2017) due to decaying of quality in perishable products 

customer demand slows down for these products after a period, therefore retailers 

will use promotion strategies to improve the efficiency in the supply chain. Products 

with short lifetimes can be subject to different strategies such as visual promotions or 

dynamic pricing. According to Bai and Kendall (2008) there are primarily three 

strategies to increase customer demands for perishable products. The first one is 

dynamic pricing, where prices depend on actual product quality. Second is shelf-

allocation and third is differentiation strategy.  

According to Riad et al. (2018) in perishable inventory management it is essential to 

have shelf life estimation so the business can sell the products with an optimum price 

before they deteriorate. The first promotion strategy assumes that perishable products 

are highly price sensitive consequently price discounts will increase the consumption 

rate when the quality of products decay. Thus, pricing strategy has a significant 

influence on the effectiveness of a sales promotion. Moreover, knowing the exact 

remaining lifetime can enhance the inventory management through checking 

alternative options for the product that can lead to selling it with the optimum price 

before deterioration.  
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The second promotion strategy often used is shelf space and shelf allocation, 

according to Yang et al. (2017) and Feng et al. (2017) a larger and a more visible 

shelf will result in higher sales and consequently will result in higher profit. Some 

retailers will use price discount and some just shelf allocation however a promotion 

strategy can mix them both. Principally, the retailer will offer a discount and relocate 

products close to expiration from the original shelves to a discount shelf in order to 

increase the demand for those products. Bai and Kendall (2008) allude that shelf 

space is very important to boost perishable products sales however in most cases shelf 

space is limited due to low temperature requirements and the cost imposed in it. 

Hence, a third strategy imposes product classification, fresh vs non-fresh where fresh 

is separated from non-fresh and are sold separately in different stores or at the same 

store but in different places where different prices may apply (Bai and Kendall, 

2008).  

Table 6. Identified items on shelf life solutions (own drawing). 

Items Solution Sources 

On-Shelf 

availability  

Products must be exposed on 

the shelves in order to be sold 

Teller et al. (2018); Bottani 

and Rizzi (2008); Bottani et 

al. (2017). 

FIFO- first in - 

first out 

Products that have received the 

retailer first are sold first.  

Akkas et al. (2018); 

Ferguson and Ketzenberg, 

(2008); Hertog et al. (2014). 

FEFO first 

expired – first 

out 

Products closest to expiration 

are sold first. 

Pal and Kant (2019); Kiil et 

al. (2018); Hertog et al. 

(2014). 

Dynamic 

pricing model.   

Set prices dependent on actual 

product quality 

Bai and Kendall (2008); 

Chande et al. (2005); Tromp 

et al. (2012). 

Shelf allocation, 

shelf space.  

Shelf space and place in the 

store that attracts more demand 

and visibility for perishables.   

Bai and Kendall (2008); 

Yang et al. (2017); Feng et 

al. (2017). 

Differentiation  Fresh vs non-fresh products are 

classified and sold separately in 

different stores.  

Mishra et al. (2018); 

Yiannas (2018); Bottani and 

Rizzi (2008; 2017); Chande 

et al. (2005); Sarimveis et al. 

(2008). 
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3.1.4. Product Identification Solutions 

One of the most important factors to avoid product expiration at the FFR shelves is 

having the “due date” of a perishable product close to expiration at the right time 

(Bottani and Rizzi, 2008; Bai and Kendall, 2008 and Kiil et al. 2018). This allows 

perishable inventory management to calculate the exact remaining lifetime of the 

product and check alternative selling options before it expires. This information can 

be accessed in several ways: tracking, tracing, auto-identification, manual 

identification.  According to Mishra et al. (2018) tracking refers to locating articles 

or items physically inside a facility to a specific location or to identify articles or 

items used to fulfil an outbound sales order (e.g., where it is and where it went). It is 

the process of finding the product in downstream in the supply chain. This method 

implies that expiry dates of perishable products can be checked manually or 

automatically at the FFR and these data are processed by the management accounting 

software for useful strategies to sell the products close to expiration. Hence, tracing 

products allows real time access of data of the products close to expiration in order 

to apply promotion strategies in time and prevent expiration (Riad et al. 2018). 

Information in tracing process is accessing the data identified by partners integrated 

in the FSC that are transmitted to FFR about the expiry dates of the products in the 

upstream flow (Mishra et al. 2018). When tracing perishable products in the supply 

chain the purpose surpasses the physical identification and extends to enormous 

purposes. According to Bottani and Rizzi (2008) it can be found to increased 

inventory visibility, stock-out reduction, real-time access and update of current store 

inventory levels, automated proof of delivery, availability of accurate points of sale 

data, reduction of labor associated with performing inventory counts of shelved 

goods, improved theft prevention and better control of the whole supply chain. It can 

be likened to a filing cabinet used for orderly storage and retrieving of data. 

In order to trace products in their journey and in order to facilitate extracting the 

information from the product, auto-identification methods are invented. The most 

frequently used methods are known: Barcodes, Radio Frequency Identification 
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(RFID), Near Field Communication (NFC) and Global Positioning Systems (GPS) 

(Bottani et al. 2017). The technologies used in data collection give advantages 

regarding human intervention, labor, range of applications, cost and accuracy. The 

choice of method is subject to actors individually. However, it is also imposed by the 

tracing methods used by partners in the supply chain. 

• The conventional Way of Identifying Due Dates 

Systems that facilitate traceability of products can be classic (paper based) or 

computerized such, machine vision, bar coding technology or latest traceability 

technologies that secure a seamless information access about products (Bottani et al. 

2017). According to Yiannas (2018) in many cases paper data tracing method is still 

used to ensure up-to-date information. Or, according to Riad et al. (2018) only half 

of small and medium enterprises track their inventory while the other half merely 

employ ordinary methods or do not track their inventory at all. The traditional 

traceability consists of the manual identification where products are counted and 

checked up for expiry dates and other purposes. As this method is always prone to 

human errors it is also enormous time consuming, costly and inaccurate in many ways 

(Bottani and Rizzi, 2008).  

Figure 6. The manual way of extracting due dates 
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The inability to access in time product data regarding to its shelf life span can prevent 

inventory management to monitor the products close to expiration, contributing to 

higher product expiration at FFR shelves (Ketzenberg et al. 2018). Also because of 

the short life of the products a quicker way of product identification and inventory 

management decisions is required (Feng et al. 2017).  

• Barcodes 

Barcodes are the most widely used technique to auto-extract product information via 

electronic devices. The barcodes are codes that are machine readable using readers 

that encode, store and recall information when required (Óskarsdóttir and Oddsson, 

2019). Barcodes could be one dimensional (1D) - which is known as a linear barcode 

or two-dimensional (2D) know as a quick response code. In figure x and x are given 

images of these type of barcodes. 1D barcodes are unable to store due dates 

consequently, barcodes have been modified with another method called s 2D barcode 

(figure x). This barcode is also known as a quick response barcode (QR) with the 

same features as the linear barcodes however the information is stored both 

horizontally and vertically. Therefore, a QR barcode can encode up to 7.089 

characters. They require a QR reader to retrieve information or a camera and is much 

faster than 1D but can also provide more information about the products. 

(Óskarsdóttir and Oddsson, 2019; Aung and Chang, 2014; Bosona and Gebresenbet, 

2014). 

 

Figure 7. 1D barcode and 2D barcode 
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The benefits in this technique is the low cost of implementation and its coherence in 

use which has made it to be widely used application in the FSC. The benefit of being 

able to read via any form of devices with a camera and its cheap running cost. The 

main downside of this method is the need for a line of sight. (Aung and Chang, 2014; 

Badia-melis et al. 2015). Likewise, other authors as Ilie-Zudor et al. (2011) mention 

that barcodes are sometimes hard to read, can't store enough information, often are 

slow, time consuming and error prone. Similarly, Chande, et al. (2005) state that old 

techniques are labor intensive, expensive, error-prone, and unable to ensure the up to 

date information. Therefore, according to De Cindio et al. (2011) reasons why 

companies are pushed to replace this method with less time-consuming technologies 

is that it often fails to read through the bars because of dirt, damages or scanning 

faults. This has led to the development of scanning from a range of distance 

technologies such as RFID and NFC. 

• Radio Frequency Identification (RFID)  

The failures and delays associated to barcodes has allowed many leading companies 

to establish and test high end technologies to identify products throughout their 

supply chains. Therefore, a useful and most spread out model to trace and track is 

known as RFID (radio frequency identification). RFID technology is meant to 

automatically facilitate retrieving the identity and accurate data of items as they 

circulate through the supply chain Chande et al. (2005). In comparison to barcode 

scanning which only provides scanning one product at a time RFID reads hundred 

tags per second even from a range providing this way the most time efficient 

technique, accurate and real time data access (Bottani et al. 2017). According to 

Bottani and Rizzi (2008) RFID represents technologies used to radio identify items. 

It works simple, it needs a reader with antenna and a tag with a chip attached to the 

product. The reader sends electromagnetic waves when antenna and the tag are in 

close range with each other creating thus a magnetic field that activates the 

microchips circuits of the tag (Zsigmond et al. 2018). After this, the chip modulates 

the requested waves and sends back to the reader those data stored within. The reader 
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or RFID scanner converts these waves into digital data. Next the RFID scanner sends 

the data signal that is then stored to the computer database. A user can then view all 

the information stored or generated for that product either through the RFID readers 

screen or via computer database. Data stored into the tags’ microchip are in the form 

of Electronic Product Code (EPC). EPC is a standard product code developed by 

Auto-ID centre in 1999 by five leading research universities and more than 100 

leading retailers, consumer product makers and leading software companies (Bottani 

and Rizzi, 2008). Either integrated or non-integrated supply chain RFID will allow 

substantial cost savings for actors in terms of overstock, stock-out reduction, and time 

saving (Bottani and Rizzi, 2008). However, RFID has shortcomings when it comes 

to the implementation on short life products. The main issue is the high cost that it 

has compared to barcode or QR code (Bottani et al. 2018).  

• Near Field Communication (NFC)  

This is a development based on the RFID technology. NFC permits a safe two-way 

interface between electronic devices but in a closer range, they share information 

between devices within a range of 4 cm (Badia-melis et al. 2015). They can work 

with a mobile application to allow linking of plants and traceability information. NFC 

use small tags to allow them to be fitted inside products. This enables ease of 

identification of the product. The benefit of this technique is the ease of interaction 

between electronic devices and short range for sharing and retrieving information. 

Figure 8. RFID identification. (Adopted from Botani and Rizzi, 2008). 
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Badia-melis et al. (2015). The challenge in this technique is to be able to retrieve or 

store data, close range is required. 

• Quality Checking Sensors   

Recently many kinds of contamination sensors are being used to monitor and control 

the quality of perishable products (Pal and Kant, 2019). These sensors are installed 

in the carrier of the product or boxes of the product which senses the desired 

information of the product and shares it to a centralized network. This is called 

variable expiration dates and uses perishability information in order to predict the 

quality degradation of an item. Fig. 9 shows how these quality control (QC) assessed. 

Together with WSN and RFID some companies have also tried to extend the use of 

quality censors in the products that require strict transporting and storing criteria to 

prevent their spoilage. They have tested to attach cheap sensor equipped tags to the 

products themselves making possible a better surveillance of handling conditions and 

reliable provision exposure (Ilie-Zudor et al. 2011).  

Figure 9. Predictive and quality control sensors (Pal and Kant, 2019). 
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• Smart Traceability for Perishables 

According to Ilie-Zudor et al. (2011) RFID has the role of multi-tasking level of 

identification, the identification task needs to go beyond the product type 

identification, instead, it should be able to access more information about the product 

such as the expiry dates, spoilage level etc. RFID promises a high accuracy data for 

perishable inventory control. However, a major challenge is the seamless collection 

of information and data exchange between the actors in the chain. It has become 

cumbersome to achieve seamless traceability in the FSC mainly due to the fact 

different actors use different technological innovations which are not compatible 

thereby making integration difficult (Yiannas, 2018). However, it is a great time for 

FFR because seamless traceability techniques have been developed and are being 

tested. Such technologies are: Internet of things (IoT); blockchain traceability;  

Internet of Things (IoT)  

Riad et al. (2018) have worked on real time reliability therefore offered a seamless 

method using “Internet of Things” (IoT). IoT is referred to a network that can connect 

everything inside a supply chain, including people, machines and systems, in which 

an efficient supply chain management is guaranteed. This is done through visualizing 

any physical and virtual component inside the supply chain by monitoring and 

tracking it and giving a third dimension to organizations’ data, that if analyzed can 

enhance all supply chain processes (Riad et al. 2018). According to same authors, 

integrating IoT into inventory management, respectively management of short life 

Figure 10. Figure 8. Smart Traceability in Perishable Food Supply Chain. (Adopted 

from: Aung and Chang, 2014). 
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products can zoom a new spectrum of traceability. That is from extracting the raw 

materials to produce a product to handling the returns (Riad et al. 2018). A huge 

positive aspect when tracing perishable products with the help of IoT is the real time 

information about product data transportation and storage conditions.  

Nowadays Internet of Things (IoT) is in great use for tracking perishable goods as it 

can connect to a physical object as a network and transmit live information effectively 

via internet with the support of RFID, tags, sensors, actuators and positioning system 

(Adam et al. 2010). The figure 11 shows the effect of real time traceability. 

Blockchain Traceability  

Nowadays researchers on traceability are showing interest to work with high end 

technologies such blockchain. Yiannas (2018) has suggested in his work product 

traceability through blockchain technology. Hence, blockchain allows creating and 

sending high trusted digital ledgers. These ledgers are decentralized, respectively not 

owned by anyone in a network but can store and encrypt information. A record in the 

blockchain cannot be altered without altering all the previous blocks and the 

consensus between all the users. This technology has been invented for 

cryptocurrencies because it is meant to be cheaper, free of charge and very secure 

respectively no chance to frauds (Kim et al. 2018; Yiannas, 2018).  

Figure 11. Traceability supported by IoT (Riad et al., 2018). 
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However, in food supply chains this technology is tested by Walmart because they 

believe that traceability should surpass the goals for food safety and can be used 

beyond that. Blockchain will be able to secure a more transparent traceability in food 

production because information saved once by a user even how was the food grown, 

produced and so on, thus breaking down product information even to a single item. 

According to Yiannas (2018) the implementation of blockchains is a bit skeptical just 

because of how futuristic it looks but the food borne and frauds in USA has made 

governments, stakeholders and governments demand blockchain traceability in food 

supply chains.  

Smart Refrigerators  

Zsigmond et al. (2018) suggested smart refrigerators where RFID identification could 

be used for providing meal suggestion for customers, read expiration dates from the 

tag, and store digital product images so they can be accessed and processed for 

different use. The system is not limited to RFID, for example the scanning system 

can use a mixture of scanning devices such as and RFID scanner, a character 

recognition scanner, a camera or other types of scanners. While the system can be 

optimized to read different markings such as: barcodes that can be printed or lasered 

into the package or the product itself, RFID tags, solid state memory tags and/or 

magnetic tags. Scanners are mounted to a wall inside or outside the cabinet and are 

connected remotely to the database via network. The smart refrigerator will break 

Figure 12. Tracing in block chain perspective (adopted from Kim et al. 2018). 
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down the information to very detailed ones. An example tag can store some or all the 

information below: product code, expiration date, nutrition information, dietary 

classification information (e.g. low sodium, low cholesterol, low carbohydrate, non-

fat, peanut-free, gluten-free, sugar-free, non-dairy, vegetarian), ingredients content, 

supplier, product, storage temperature range, dimensions (high, length, width, 

weight), cooking temperature and time, a unique item identifier. Furthermore, the 

tags can include many more information regarding to the retailers’ need. The scanner 

mounted in the refrigerator will scan automatically some period when idle or when 

the door is open to send information to the customer about the products picked or 

inform the management accounting system about the close to expiration products 

This smart solution is also optimized to replenish the stock so no absences are 

encountered, it will calculate when should an order be placed so it reaches the retailer 

shortly before the current inventories run out (Zsigmond et al. 2018). 

Table 7. Identified items product identification solutions (own drawing) 

Items Solution Sources 

Human based 

reading  

Using paper and pen to extract 

product expiry date.  

Yiannas (2018) and 

Bottani et al. (2017) 

2D barcodes Auto-accessing the 

information stored in the 2D 

barcode 

Mishra et al. (2018); Riad 

et al (2018); Kiil et al. 

(2018). 

RFID  RFID reads hundred tags per 

second even from a range 

Chande et al. (2005); 

Bottani, et al. (2017); 

Zsigmond et al. (2018). 

NFC Retrieves information between 

devices within a range of 4 cm. 

Badia-melis et al. 

(2015) 

Quality checking 

sensors (QC) 

Monitor and control the quality 

of perishable products. 

Ilie-Zudor et al. (2011); 

Pal and Kant (2019). 

Internet of Things 

(IoT) 

Connects everything inside a 

supply chain, including people, 

machines and systems. 

Riad et al. (2018); 

Adam et al. (2010). 
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Blockchain 

Traceability  

 

Blockchain allows creating and 

sending high trusted digital 

ledgers.  

Yiannas, 2018; Kim et 

al. (2018). 

Smart refrigerators  

Keeps control of everything 

happening inside the cabinet. 

Zsigmond et al. (2018);  

3.1.5. Software Support Solutions 

Products and information flow forward and backward in supply chains from sourcing 

to customers’ hand, the forward information examples are manufacturing schedules 

and purchase orders while reverse would be production reports and purchased 

product receiving reports (Toomey, 2012). Accessing real time information about 

product lifetime helps FFR to reduce the number of number of products expired at 

their shelves (Amorim et al. 2013). Software packages can generate notifications 

when the products are close to expire, when the shelf needs to be refilled or when 

products have expired in the shelf and need to be disposed. Management accounting 

software applications are very important to process the information received from 

traceability in the supply chain.  Bottani and Rizzi (2008) and Bai and Kendall (2008) 

stated that traceability helps FFR access a wider aspect of information such as “due 

dates” and “shelf life span” in order to monitor the products close to expiration then 

promote, sell and finally replenish the stock.  

According to Ilie-Zudor et al. (2011) systems to plan and control the flow of products 

based on paper has been highly replaced by computerized automated systems. In the 

same opinion are De Cindio et al. (2011) who state that for traceability purposes SC 

should create a computer-based system that integrates the database of all the 

processes and creates a “front end” displayed in web browser that allows the access 

of the information online. They have mentioned some of such software solutions in 

their work: 1. Aris (IDS Scheer GmbH Prof.); Tibco Business Studio 2.0; Intalio; 

WebRatio. However, in many cases SC partners use their own systems therefore 

complicate the flow and communication with other partners. Therefore, every 

information accessed should be calculated, synched and shared between partners in 
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supply chain. Kiil et al. (2018) discussed automated replenishment program (ARP) 

to share information in the food supply chain. The shared information within parties 

of the chain would also assist in having an insight into demand and inventory level 

orders. Secondly, shared information determines lead time at each phase of the food 

supply chain to enable FFR know the node where the products spend more time 

before getting to the end consumers. Thirdly, shared information is used in 

determining the improved performance within the chain. It is worth noting that 

information sharing within the supply chain increases transparency which makes 

coordination of decisions more effective and creates an integrated balance between 

availability and food waste metrics (Kiil et al. 2018). 

Hence, in order to achieve this flow of information SC partners use different system 

solutions, however the most popular ones are EPR and EDI. ERP stands for enterprise 

resource planning and is used for the planning of all the operations of the 

organization. It comprises with material requirements and capacity requirements and 

is integrated with other systems such as finance and purchasing (Toomey, 2012).  

While, EDI stands for electronic data interchange and comprises with the utilization 

of computers to communicate and exchange documents between SC partners, so it is 

an intra-communication link in the supply chain.  

Table 8. Identified items on accounting software support. (Source: own work) 

Items Solution Sources 

Internal accounting 

software 

Individually developed MA 

apps such as: Aris (IDS Scheer 

GmbH Prof.); Tibco Business 

Studio 2.0; Intalio; WebRatio. 

Toomey (2012); De 

Cindio et al. (2011); 

Zudor et al. (2011). 

Integrated 

accounting 

software 

EDI- electronic data 

interchange; EPR, 

management accounting 

software. 

Toomey (2012); Zudor 

et al. (2011); Kiil et al. 

(2018) 
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3.1.6. Operationalization Table for RQ1 

Below is given the operationalization table regarding to perishable inventory 

management solutions in avoiding perishable product expiration at retailers’ shelves. 

This is supported by theoretical development for research question one and the items 

identified on section one of theoretical chapter.  

Table 9. Operationalized items regarding to RQ1. Source: (Own work). 

Items  Solutions Operationalization 

Replenishment 

Solutions  

-Replenishment following 

inventory levels;  

-JIT replenishment; 

-Automatic replenishment;  

-Collaborative replenishment. 

To identify inventory solutions 

in currently used in at each 

FFR and elaborate the solution 

used to find for shortcomings. 

Warehouse   

Solutions 

-Temperature optimization;  

-Protective packaging; 

-Ambient control sensors; 

-Air flow and vibration 

What warehouse solutions are 

used at each FFR and 

elaborating the solutions used to 

find for pros and cons.  

Shelf Life 

Solutions 

-On-shelf availability 

-FIFO- first in - first out; 

-FEFO first expired first out 

-Dynamic pricing model.   

-Shelf allocation, shelf space.  

-Differentiation 

What shelf life solutions are 

used in order to avoid product 

expiration form each FFR and 

elaborating the solution for 

more?  

Product 

Identification 

Solutions  

-Human based reading  

-2D barcodes 

-RFID  

-NFC 

-Quality checking sensors 

-Internet of Things (IoT) 

-Blockchain Traceability  

-Smart refrigerators 

To identify product tracing and 

identification solutions used by 

FFRs and talk more about them 

how they work in practice.  

Software 

support  

 

-Internal accounting soft. 

-Integrated accounting soft. 

What type of accounting 

software are used to facilitate 

the whole processes of flow for 

fresh food products? Elaborate 

if integrated or not.  
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Section two of the theoretical chapter is the theoretical base for research question 

two and is structured as showed in figure 13.  

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Structure of the second section of theoretical chapter. Source (own draw). 

RQ2. What are the challenges that Kosovo FFR face when trying to implement 

contemporary perishable inventory management solutions? 

 

3.2.8 

Crosschecked table 

with challenges  

3.3.  

Existing challenges 

when managing 

perishables 

Challenges described  
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3.2. Existing Challenges on PIM solutions  

Trying to avoid perishable product expiration at retailers’ shelves is a challenge on 

itself because perishables have a variable short lifetime and they expire rapidly (Bai 

and Kendall, 2008). They retain some value until the day they expire, however they 

lose their utility, capturing shorter customer demand within each day closer to the 

expiration (Bai and Kendall, 2008). Authors like Hertog et al. (2014) state that the 

movement of perishable products in the FSC has become even more challenging 

because of the short life span and the sourcing difficulties. Also, the strict 

requirements in order to preserve the quality of the goods as they transit (Pal and 

Kant, 2019). Hence, according to Akkas et al. (2018) food retailers are subject to 

manufacturer’s push up strategies that impact the uneven inventory levels leading to 

more product expiration at the retailers’ phase. Below are given some challenges 

identified when retailing perishables.  

3.2.1. The Short Life of the Product 

Already mentioned shelf life is the remaining life of the product in the shelf (Chande 

et al. 2005). If the product is not sold within its shelf lifetime it will expire and 

consequently end up as a waste (Feng et al. 2017). Another issue with perishable 

products is that they lose value continually. According to Bai and Kendall (2008) and 

Yang et al. (2017) perishable products will not capture the same market demand 

during their shelf life, mainly because the shelf life space for perishable products is 

limited due to the temperature requirements and they lose their value as closer to their 

expiry date they approach. Consequently, short shelf life is the main challenge when 

it comes to perishables. Huge amounts of products expire at the FFR shelves which 

eventually leads to food waste in the whole FSC. Therefore, Ilie-Zudor et al. (2011) 

state that because of their short life, perishable products call for unique identification 

at a more granular level that is costly and challenging for FFR. Ilie-Zudor et al. (2011) 

state that promotion process requires a product identification that is in a more 

granular level which means single product identification is often necessary.  
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3.2.2. Known Solutions are Becoming Obsolete 

FIFO -FEFO. Retailers struggle handing the freshest items to their customers, but in 

the other hand must distribute products with a minimal shelf-life first in order to avoid 

product expiration. According to Bottani et al. (2017) to avoid product expiration at 

FFR shelves FEFO practices should be allowed where the products closer to expire 

are sold first. According to Tromp et al. (2012) rotation practices such as FEFO (first 

expired first out) normally secure that older products leave the shelf before the fresher 

ones, helping in this way to avoid product expiration. However, the authors found 

that 55% of customers in a meat store pick a product that lies behind in the shelf 

hoping to have chosen a fresher product while just 45% would pick the product closer 

to their hand, hindering this way the first in first out flow of perishable products. The 

malfunctioning of rotation solutions leads to product expired at FFR shelves because 

customers will always pick a longer shelf life product before a short shelf life.  

Barcodes. Another very well-known solution such as barcodes is becoming obsolete. 

The bad scenario is that it has a low cost of implementation and it is widely used 

application in the FSC (Aung and Chang, 2014). The reason for becoming obsolete 

is the need for a line of sight and the slow speed of perceiving the information. (Badia-

melis et al. 2015). Likewise, Ilie-Zudor et al. (2011) had mentioned that barcodes are 

in some cases hard to read, can't store enough information, often are slow, time 

consuming and error prone. Similarly, Chande, et al. (2005) state that barcodes are 

unable to ensure the up to date information. Therefore, according to De Cindio et al. 

(2011) for these reasons companies are forced to replace barcodes with other 

prominent technologies such as RFID. 

3.2.3. Difficulties to Implement Auto-Identification 

Technologies  

Tromp et al. (2012) allude that the problem with perishables is that there are often 

several production batches with several expiry dates in the same pallet or shelf. This 

hinders the ability to identify product data and takes immense time for FSC to identify 
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expiry dates manually. The inability to access in time product data regarding to its 

shelf life span can prevent inventory management to monitor the products close to 

expiration, contributing to higher product expiration at FFR shelves (Ketzenberg et 

al. 2018). However, seamless and advanced tracking technologies that would auto 

identify the due dates are still expensive to implement in food traceability (Feng et 

al. 2017). RFID is a very promising technology to secure accurate and fast data 

however the shortcomings are when it comes to the implementation on perishable 

products. According to Bottani et al. (2017) and Yiannas (2018) the cost of 

traceability technologies is high compared to perishable products value overall. 

Efficient production and a better technological knowledge have decreased the price 

of RFID tags lately, however its implementation at perishable inventories is still a 

challenge and opportunistic for the future (Bottani et al. 2017). Hence, many other 

scholars assessed the high costs for the usage of RFID technology to perishable 

products. The cost does not include only the tags and the readers, the costs keeps 

increasing for other aims such as synchronizing tags attaching those to products and 

training of the employees to use the technology (Feng et al 2017).  

3.2.4. Unique Storage Requirements  

According to Bai and Kendall (2008) the shelf life space for perishable products is 

limited due to the temperature requirements. Therefore, only a part of inventory can 

be displayed. However, Bottani et al. (2017) state that extra stock is needed to secure 

a shelf availability for better customer service. But perishable products have a high 

rate of deterioration therefore need specific storage requirements, specific 

transportation conditions and must pass through the below criteria in order to preserve 

their freshness and quality until it gets into the end consumer’s hand (Van der Vorst 

et al. 2005). According to Bharti (2014) storing perishable products right ensures the 

longer lifetime of a perishable product and its quality through the control of 

temperature and humidity. Consequently, the backroom storage is crucial to save 

certain number of products that cannot be exposed at the shelf for different reasons 

such as space and temperature. The processes and equipment needed for the 
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temperature-controlled environment according to Aung and Chang (2014) 

incorporates all the activities of controlling temperature with in FSC such as 

production, processing, packing, storage, transportation, distribution and even when 

displaying at the retailer’s shelf. Hence, Pal and Kant (2019) state that challenges like 

shared logistics, standardized labeling of products, automated tracking of shipments 

are a real challenge between partners when dealing with perishables.   

3.2.5. Unique Transporting Requirements  

Perishable products not only require unique storing requirements when they are in 

the backroom or in the display, they are also a challenge for the whole FSC because 

they require unique transporting requirements (Van der Vorst et al. 2005). According 

to Luo et al. (2016) transporting goods in FSC is one of the most important processes 

because it requires monitoring real time temperature, humidity and physical position 

of the goods. The authors stated that the platform design to monitor perishable goods 

in the cold chain is costly and a challenge. Manzini and Accorsi (2013) have also 

addressed that refrigeration in the food transporting is a major link in the food chain. 

In this stage it is expected from the partners to secure relevant information that 

measure for right storage conditions for the products pending in the transportation 

and in the backroom.  

3.2.6. Risk for Contamination  

Products expire, as such, expired products are not just waste they are also risk. 

According to Zsigmond et al. (2018) and Akkas et al. (2018) perishable items are 

sometimes densely packed and “expiry dates” can be erased, as a consequence 

expired products are retained by error in the retailers’ shelves taking up valuable 

storage space, hindering replenishment process and also being a risk of contamination 

for the store and the customers. Because of increased number of food and waterborne 

diseases and global food crisis there is an increased awareness on food safety and 

quality. According to Manzini and Accorsi (2013) 1.8 million people die annually 
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due to foodborne diseases thus perishable food quality and safety is not only a instore 

challenge but also a law enforcement.   

3.2.7. Interchanging Data between Partners 

A major challenge is the seamless collection of information and data exchange 

between the actors in the chain. It has become cumbersome to achieve seamless 

traceability in the FSC mainly since different actors use different technological 

innovations which are not compatible thereby making integration difficult (Yiannas, 

2018).  Moreover, if information between partners is not accessed in the right format 

can also hinder the process of data access between the partners and therefore lead to 

product expiration.  Mishra et al. (2018) stated actors need to act in collaboration 

when sharing important data but there is always a dose of mistrust between the actors 

in the supply chain and second, every actor has their own traceability systems. 

Yiannas (2018) states that because parties in supply chains record their data 

differently, they diminish their traceability capabilities and slow down the whole 

process of avoiding product expiration.  
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3.2.8. Crosschecking Challenges  

The table below is the summary of each challenge regarding to each perishable 

inventory management solution developed in the section one of the chapter. The 

items identified in the table represent challenges that are existent in the theory of 

perishable inventory management solutions and will be used as the basis for the RQ2 

of this thesis.   

Table 10. Some challenges identified regarding to each PIM solution (own drawing) 

Item Challenges  Sources 

Replenishment 

-Requires a high level of cooperation 

between the partners in FSC often hard 

to achieve 

Mishra et al. (2018); Yiannas 

(2018); Bottani and Rizzi 

(2008; 2017); Chande et al, 

(2005); Sarimveis et al, 

(2008). 

-Bullwhip effect (more orders than sales) 
Sari (2008) 

-Requires high level of monitoring and 

data accuracy (hard to achieve) 

Sarimveis et al. (2008), Riad 

et al. (2018). 

Warehousing -Unique storage requirements  
Bai and Kendall (2008); 

Bottani et al. (2017);  

 -Unique transporting requirements 

Van der Vorst et al. (2012); 

Manzini and Accorsi (2013); 
Bharti (2014). 

Shelf life 

Limited shelf space (because of 

temperature requirements)  

Bai and Kendall (2008); 

Bottani et al. (2017); Chande 

et al. (2005); 

Short shelf life (keeps shortening)  Chande et al. (2005). 

Rotation policies are manipulated 
Pal and Kant (2019); Tromp 

et al. (2012) 

Information 

Extract 

Requires real time data access very 

challenging to achieve  

Bottani and Rizzi (2008); 

Bai and Kendall (2008) and 

Kiil et al. (2018) 

High implementation cost of 

contemporary auto-identification 

technologies 

Fenge et al. (2017); Bottani 

et al. (2017) and Yiannas 

(2018) 

Requires data access at a granular level 

often for a single product 

Ilie-Zudor et al. (2011). 

Software 

Support 

Often partners use their own unique 

applications that is a challenge when an 

intra-communication is needed 

throughout FSC 

Yiannas (2018). 
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4. Empirical Data 

This chapter presents the empirical data collected for this study. The data are mixture 

between semi structured interviews with five Kosovo FFRs and quantitative data that 

are mainly derived from the agency of food and veterinary of Kosovo (AVUK, 2019) 

and from annual reports of case studies of this research. The empirical data chapter 

is structured in a manner that gives first an introductory to the FFR studied and then 

the results on PIM solutions and challenges.   

 

Semi structured interviews were conducted however respondents could express their 

general thoughts on their PIM solutions. The intention was to get their impressions 

about the topic from their own perspective, furthermore, understand their number one 

solution that comes in place to manage perishables. After that respondents were asked 

about each PIM solution identified on the theory chapter. The tables on each case 

sum up the solution used by each respondent and the challenges to each solution. The 

table cells identified with (X) on the cell are affirmative and confirm if the solution 

is used by the case study whereas the negative answers are simply left as blank cells.  

Throughout the data collection it was understood one important point, all the cases 

used several PIM solutions in collaboration, however, they all had one primary 

solution that they differentiated from others and would stick to it as a company’s 

strategy when it comes to managing perishables. This solution is a bolded (X) in the 

table to be understood better and will be described for more detail.  

4.1. Case Study 1 (Elkos Trading Center - ETC)  

ETC was incorporated in the year of 2007 at the ministry of trade of Kosovo. Their 

primary activities are retailing and wholesale of consumer goods through a chain of 

supermarkets in Kosovo. The registered name of the company is Elkos Sh.p.k which 

means limited liability company and the founder holds 100% of the total shares. In 

the end of 2017 ETC counted 2497 employees and 27 stores around Kosovo. The 
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stores they run are mainly large with a capacity of more than 1000m2. In the year of 

2018 company showed progress in the domestic market and decided to expand in the 

region area. Today they count stores in Albania, Montenegro and Macedonia and still 

are expanding. ETC have established a relationship with approximately 500 suppliers 

around Kosovo and abroad. One of the futuristic and prominent strategies of ETC is 

their agricultural chain that aims to facilitate the movement of fruits and vegetables 

in their FSC. They have built a collection center in Prizren, Kosovo which aims to 

collect agricultural products from farmers that grow them nearby, store, pack and 

distribute these goods to their stores around Kosovo and more. They have also started 

building another collection center in Albania that tends to target tropical products 

such as oranges, kiwis and more (A-ETC, 2019; Elkos Annual Report, 2018). The 

total percentage of perishable products at ETC stores is more than 50% including, 

meat, milk products and vegetables (ETC, 2019). They have started producing 

themselves many meat and milk products which has helped them to create a better 

monitored perishable FSC. 

PIM solutions  

Based on the data collected with case study 1 there were identified several PIM 

solutions used in practice. It was obvious that the primary solution to avoid product 

expiration at their shelves was the well-functioning of automated replenishment, 

furthermore it was mentioned that perishables need a careful care from the entry in 

the store as they need to be carried faster in the cooling cabinets then when filling the 

shelf and the state of visibility needs to be correctly performed by employees 

(Appendix, ETC). To ensure the best flow of these processes they had established a 

collaboration with their suppliers. With this cooperation suppliers are present in these 

stores with their own employees that will help to identify any information needed 

regarding to short shelf life products but will also help to speed up all the process 

from refilling shelves to promotion.  

According to the shelf life solutions, they use FIFO as a rotation strategy where 

identification is done simply by placing the new batch in the back of the old one. 
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They mentioned that the shelf needs to be good shape of, such as clean, tidied and 

the right price tags used. Moreover, their preferred promotion strategy was giving 

one item for free for each item sold, ETC supported this by alluding that it relieves 

the stock in the fastest way from all other strategies (Appendix, ETC).  

When it came to product identification and the extracting of due dates from the 

product, they still use the old way (paper based). Even though leaders on the market 

there were not found any auto-identification methods used to identify perishable 

products. They pointed that the only solution they should consider seriously is the 

pallet or batch traceability but no interest on identifying single items was shown from 

the interviewers. One of the recent solutions that they have implemented and 

corresponds to a perishable solution criteria is their ANNEX software app that 

integrates suppliers and their stores in a seamless information system exchanging 

information about short life products in their shelves so actions are taken in a faster 

peace to promote and sell the products before they expire.  Findings for the case ETC 

are shown in the table 11 below.  

Table 11. PIM solutions used in case study 1 (ETC) (own drawing) 

Solutions Solutions Solution used 

Replenishment 

Solutions 

Replenishment following inventory levels  

Automatic replenishment X 

JIT replenishment  

Collaborative replenishment X 

Warehouse   

Solutions 

Temperature optimization X 

Protective packaging  

Ambient control sensors  

Air flow and vibration  

Shelf Life 

Solutions 

On-shelf availability X 

FIFO- first in - first out X 

FEFO first expired first out  

Dynamic pricing model.   X 

Shelf allocation, shelf space.  

Differentiation  

Product 

Identification 

Solutions 

Human based reading  X 

2D barcodes  

RFID   
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NFC  

Quality checking sensors  

Internet of Things (IoT)  

Blockchain Traceability   

Smart refrigerators  

Software Support 

Solutions 

Internal accounting software  

Integrated accounting software X 

PIM challenges 

The findings form this study give some contradictory results from theory which are 

very interesting to explore. The biggest challenge was found to be the data accuracy, 

the manager mentioned that they often experience errors in the system that does not 

correspond to the physical data. This can happen for several reasons, few are 

miscalculation of the product at the entry stage, another is damaged products are not 

synchronized in the system immediately. Sometimes products are sold by error in 

wrong SKU, this means a product is sold for another product and gives errs stock 

levels for both products used in that transaction. This results with consequences such 

as order is issued for a product that already is present and plenty of stock, another is 

the product needed is not replenished resulting in out-stock situation. Therefore, the 

need to identify more data increases from the other side when this is done manually 

the obstacles are even bigger.  

Another challenge was mentioned to be, the level of cooperation, the inventory  

manager mentioned that they had discussed with some of their suppliers to distribute 

some short life items twice or three times a week because of their freshness criteria 

but they were not able to solve because suppliers were not able to respond two time 

deliveries a week. This resulted in out-stock situations in many stores, but the 

increase of order quantity resulted with expiration. This challenge corresponds to the 

challenge of short shelf life of perishable products as well because it puts retailers in 

a very strange situations when they must choose between out-stock situations or 

overstock and expired products. This brings to another challenge that is the well-

functioning of FIFO strategy. This challenge was related to the manipulation of FIFO 

policy by customers leading them to choose a product in the shelf that has a longer 
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shelf life. The table below illustrates the challenges identified in the theory chapter 

and perceived as challenges in practice at case study 1, ETC.  

Table 12. Challenges on PIM solutions case study 1 (ETC) (own drawing) 

Solutions Challenges  Challenges found  

Replenishment 

High level of cooperation X 

Bullwhip effect  

Data accuracy X 

Warehousing Unique storage requirements   

 Unique transporting requirements  

Shelf life 

Limited shelf space  

Short shelf life   X 

Rotation policies are manipulated X 

Information 

Extract 

Real time data access   

High implementation cost   

Data access at a granular level   

Software Support Intra-communication   

4.2. Case Study 2 (Viva Fresh Store - VFS) 

Viva Fresh Store is the supermarket chain for wholesale and retail of items such as 

food, textile, hygienic and many more. VFS was founded in 2003, in the west part of 

Kosovo. The company is owned by an Albanian family from Kosovo, their key 

strategy is to elaborate and identify ways that lead to value and cheaper prices for 

their customers. Today VFS have achieved to open 58 stores around Kosovo in 21 

cities and are proud to state that cover every region of Kosovo with their groceries.  

They state that their goal is to be the biggest supermarket chain in Balkans for the 

next 20 years in terms of sales for which they have started. Recently, they have 

opened their first store outside Kosovo which is in Skopje, Macedonia, stating that 

this was the perfection of all the stores build and organized with the knowledge they 

have obtained for 15 years in this industry.  

VFS revealed that they have changed the whole pattern when it comes to retailing. 

There was not known of it before they centralized their whole logistics system. Before 
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they had their suppliers sending supplies at each of their stores, but this was time 

consuming and inaccurate in many cases. As a solution they built up a very modern 

facility where they will collect all the orders from their suppliers, to better store them 

and distribute afterwards. This seems fascinating as an idea and will be explored more 

in details below. 

PIM solutions  

VFS uses another model not seen in other cases. They had signed agreements with 

their suppliers to rent the store shelves. They had rented the fruits and vegetables and 

fresh meat sector to their close partners. The manager revealed that their main criteria 

for their partners was on shelf availability and the cover for the wastes that comes 

from these sectors. In this sense their partners replenish, calculate and perform every 

other process inside the store. They can even monitor each product closer and 

replenish in the same time. The smaller number of products for each employee gives 

advantages for them and more time for other staff to take care of other perishable 

products in the store. For their part of the products they use automatic replenishment 

that is issued from their inventory management software. In terms of software 

solutions, they had an inbuilt storeroom that keeps the perishable items cool until they 

are required in the shelves on the floor. FEFO solution is applied in the shelves and 

it works simply by adding one batch after the old one was sold. In cases when some 

perishable products are in big quantities left, they use rigorous promotion strategies 

such as 70% price discounts and buy one get one for free. Their only due dates 

identification method was manual one and their software is internally built integrated 

only with their headquarters but not their partners. The table below is a snapshot of 

the PIM solutions used by VFS on their stores to manage perishable products.  

Table 13. PIM solutions used in case study 2 (VFS) (own drawing) 

Items  Solutions Solution used 

Replenishment 

Solutions  

Replenishment following inventory levels X 

Automatic replenishment X 

JIT replenishment  

Collaborative replenishment X 
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Warehouse   

Solutions 

Temperature optimization X 

Protective packaging  

Ambient control sensors  

Air flow and vibration  

Shelf Life 

Solutions 

On-shelf availability X 

FIFO- first in - first out  

FEFO first expired first out X 

Dynamic pricing model.   X 

Shelf allocation, shelf space.  

Differentiation  

Product 

Identification 

Solutions  

Human based reading  X 

2D barcodes  

RFID   

NFC  

Quality checking sensors  

Internet of Things (IoT)  

Blockchain Traceability   

Smart refrigerators  

Software support  Internal accounting software X 

Integrated accounting software  

PIM challenges 

VFS challenges where connected with their data accuracy, they had a really updated 

software with many features however they did not have any auto-identification 

method for due dates of their products the only way they identify their due dates was 

same as other cases, manual identification. Moreover, they did not have any feature 

in their software that monitors or gives report for the due dates of the products. 

Therefore, this process is done manually and appears to be a real challenge for VFS. 

The main challenge mentioned by the manager was the short life of the product that 

implies many strict and costly processes while having a low profit at the end. VFS 

used automatic replenishment and told that in some cases inventory registers are 

miscalculated causing faults in the replenishment process. This requires then manual 

interventions but after the fault has been caused. Please see table 14 for the details. 
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Table 14. Challenges on PIM solutions case study 2 (VFS) (own drawing) 

Solutions Challenges  Challenges found  

Replenishment 

High level of cooperation  

Bullwhip effect X 

Data accuracy X 

Warehousing Unique storage requirements   

 Unique transporting requirements  

Shelf life 

Limited shelf space  

Short shelf life   X 

Rotation policies are manipulated  

Information 

Extract 

Real time data access  X 

High implementation cost   

Data access at a granular level   

Software Support Intra-communication   

 

4.3. Case Study 3 (Interex – IEX) 

Interex (IEX) is a chain of supermarkets in Kosovo. They distribute and sell highly 

fresh products, in fact their mission states that they exist to distribute fresh, quality, 

domestic products. The company has a long history in retail and wholesale, their first 

store was opened in 1976 in Vushtrria north of Kosovo. They kept a steady piece of 

expansion until 2018 when they bought another well-known company in the market. 

They agreed to continue retailing under the name INTEREX and running 20 stores 

around Kosovo. They work with a big number of suppliers and their unique strategy 

is that they import themselves many products from other countries offering this way 

a unique number of products that cannot be found in other chains (Ministria e 

Financave te Kosoves, 2019). Thy are well experienced in the industry of fresh 

products because they themselves distribute several short life products such as meat 

and fresh food products (Appendix, IEX).  

The information in the table below shows the data nature for the findings based on 

case study 3 (IEX). In the first step data from annual report and other information 

were collected then a phone interview was conducted with a store manager. The 
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physical construction of this store was 20% fresh products on the overall physical 

composition. The findings are given bellow: 

PIM solutions  

Interex has established a long-term contract with their suppliers when it comes to 

perishable products, they return every single expired item back to their suppliers 

being covered in this way for the loss. They mentioned that the only permitted value 

for the damaged perishable products is 4% of the monthly sales. The first PIM 

solution used by Interex was replenishment following inventory levels. They have 

established a practical plan that guides them to replenish according to X days of stock 

keeping. For perishable products they have 3 days of replenishment solution that goes 

up to 10 days however several groups of products follow only a 3 days replenishment 

policy. This allows them to better control their due dates but has an impact in the 

shelf availability. Sometimes the products are sold more than expected ending up 

with out-stock situation. They mentioned that temperature conditions are a requisite 

for perishable goods, therefore they have very good cabinets with right temperature 

conditions that store their perishable products, however, they cannot order more than 

the constituted plan because some product only have a week or less shelf life 

(Appendix, IEX).  

Interex uses FIFO and dynamic pricing model as promotion solutions, they stated that 

FIFO is crucial when dealing especially with perishables, moreover when products 

are close to expire, they mainly use a 50% off deduction on the selling price. 

As per extracting the information they use one method to identify their due dates and 

this is manual or paper and pen method, they stated that there is no big challenge to 

identify their due dates unless there is a big pallet with many mixed products. It is 

normal to have a certain percentage of wastes at fresh products. One of the biggest 

issues mentioned have been fruits and vegetables, the manager mentioned that the 

average loss of products at fruits and vegetables is 20% of the total stock. This 

impacts the whole profit of this category and decreases the percentage allowed by the 

company to end up as a waste.  
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Table 15. PIM solutions used in case study 3 (IEX) (own drawing) 

Items  Solutions Solution used 

Replenishment 

Solutions  

Replenishment following inventory levels X 

Automatic replenishment  

JIT replenishment  

Collaborative replenishment  

Warehouse   

Solutions 

Temperature optimization X 

Protective packaging  

Ambient control sensors  

Air flow and vibration  

Shelf Life 

Solutions 

On-shelf availability  

FIFO- first in - first out X 

FEFO first expired first out  

Dynamic pricing model.   X 

Shelf allocation, shelf space.  

Differentiation  

Product 

Identification 

Solutions  

Human based reading  X 

2D barcodes  

RFID   

NFC  

Quality checking sensors  

Internet of Things (IoT)  

Blockchain Traceability   

Smart refrigerators  

Software support  Internal accounting software X 

Integrated accounting software  

PIM challenges 

Findings form Interex showed that the main challenge when it comes to perishable 

inventory management solution is the data accuracy. Manager made it obvious that 

they need accurate data when they want to replenish the stock. However, they secure 

these data manually performed by their employees, this can be both challenging to 

secure accurate data but also to secure them in time. Another, challenge was found to 

be the high level of cooperation both intra and inter organizational. Suppliers need to 

know the information in time about their close life products because their interest is 

to sell them in the first place and not return as expired products. This cooperation is 



 

67 

 

hard to achieve without an interorganizational application that links the suppliers to 

the retailer, so they access the data in the right time and take the action simultaneously 

(Appendix, IEX).  

Interex had one issue that was found to be truly challenging, this was the very short 

life of fruits and vegetables and their high level of perishability. This challenge effects 

many of the store policies such as: replenishment policy, the threshold percentage of 

expired products and still affect the whole profit level. Consequently, data extraction 

from products was human based that makes the accuracy of data challenging also 

makes the whole process slow and unreliable and bringing to the outcome of not well 

connected to their suppliers in order to solve expiring issues faster and sustainable. 

Table 16. Challenges on PIM solutions case study 3 (IEX) (own drawing) 

Solutions Challenges  Challenges found  

Replenishment 

High level of cooperation X 

Bullwhip effect  

Data accuracy X 

Warehousing Unique storage requirements   

 Unique transporting requirements  

Shelf life 

Limited shelf space  

Short shelf life   X 

Rotation policies are manipulated X 

Information 

Extract 

Real time data access  X 

High implementation cost   

Data access at a granular level   

Software Support Intra-communication  X 

 

4.4. Case Study 4 (Albi Market – AM) 

Albi Market (AM) has been founded in the beginning of the 90’s as a commercial 

and retailing company. Today they count 15 stores mainly in city of Prishtina 

performing activities such as retailing household and food goods to their customers 

(Ministria e Financave te Kosoves, 2019). Their main strategy is to be positioned in 
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neighborhoods and selling impulsive goods to their targeted customers. Besides other 

activities they sell fresh food products such as premium fresh goods such as: cheese, 

meat, vegetables end more. They have created a strong relationship with their 

suppliers to deliver the freshest products possible in daily basis. Even more, they have 

also made huge investments in their food supply chain that guaranties the well-

functioning of this strategy. They started with their own bakery in which they have 

been adding products constantly. They began with just bread and today they have 

many kinds of baked products, donuts and sweets and still adding. These products 

have broadened the list of fresh offers and have been a good choice for their 

customers daily needs. Regarding to milk and fat products they take a special care 

and space by enabling conditions meeting EU standards. The findings for this case 

study were achieved through a face to face interview and secondary data about the 

company. A brand manager was interviewed who was specialized with cheese and 

meat products. He was first asked about the solutions overall and then each identified 

solution was discussed in detail.  

PIM solutions  

Findings from this case study have been unique from the other cases in this research. 

The brand manager showed that the first strategy they use when it comes to prevent 

expiring perishable products is differentiation strategy. He told us the full procedure 

how it goes in the real life. First, when they receive their perishable products the 

warehouse employee will record all the data from the pallet about each product. He 

is entitled to observe all the product batches and if there are several due dates, he 

must make it obvious to other store employees so FEFO solution can be used to place 

the products in the shelf. It is important to state that they have no backroom storage 

to store any surplus of products, everything ordered should fit the shelf otherwise 

should be stated for the inventory managers to fix their stock records. Regarding to 

this automatic replenishment is used to refill the stock levels while the stock records 

must be accurate in order to secure well-functioning of the automatic replenishment. 

The manager stated that identifying stock levels can sometimes be problematic even 
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harder can be identifying the due dates of the close to expired products which requires 

frequent checkups. 

In the promotion stage this case study taught us that they would use a differentiation 

strategy in the first place. However, the brand manager said that they apply a mixture 

of promotion solutions depending on the level of expiration risk. Their first step is to 

identify the product that has a short life in the shelf then pull out and send it to another 

store that can sell it in time. If the first step does not work properly then they use price 

cut offers in for two or three days in the middle of the shelf life of a batch of products. 

If neither of the steps is successful, they cut the price down to 50% or give one free 

for two products sold. An overview of the PIM solutions used by this case study is 

given in the table below. In this case study was found that a mixture of many 

promotion solutions can be used to release the shelves from the close to expiration 

products. Another interesting point was mentioned to be the Bay and Kendall (2005) 

promotion solution that supports the shelf space and shelf allocation. Albi use the 

shelf widening for a product that can take place in a certain period e.g. three days 

until it reaches the effect and then take the same space as before. Furthermore, 

according to software solutions they stated that they just use a simple software that 

identifies the stock quantities. However, no contemporary features were found 

(Appendix, AM).  

Table 17. PIM solutions used in case study 4 (AM) (own drawing) 

Items  Solutions Solution used 

Replenishment 

Solutions  

Replenishment following inventory levels  

Automatic replenishment X 

JIT replenishment  

Collaborative replenishment  

Warehouse   

Solutions 

Temperature optimization  

Protective packaging  

Ambient control sensors  

Air flow and vibration  

Shelf Life 

Solutions 

On-shelf availability  

FIFO- first in - first out  

FEFO first expired first out X 
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Dynamic pricing model.   X 

Shelf allocation, shelf space. X 

Differentiation X 

Product 

Identification 

Solutions  

Human based reading  X 

2D barcodes  

RFID   

NFC  

Quality checking sensors  

Internet of Things (IoT)  

Blockchain Traceability   

Smart refrigerators  

Software support  Internal accounting software X 

Integrated accounting software  

 

PIM challenges 

In this case study the challenges identified were mainly the same as in the other cases, 

respectively, these challenges are connected with the short life of the products, the 

lack of data accuracy, the delays caused in the identification process of due dates, the 

inability to monitor in real time the products in the shelf and many more that are the 

consequence of the missing auto-identification solutions developed in the theory 

chapter. Moreover, challenges included the shortage in the shelf space all 

consequence of strict temperature and storage requirements. They stated that they 

don’t have any backroom storage therefore the replenishment solutions should be 

coordinated very closely with data accuracy and the shelf space. The orders should 

all fit the shelf space otherwise they must be returned because there is no place to 

store the goods. Another shortcoming of the shelf life solutions such as FEFO is that 

they can be manipulated because the customers will only buy the freshest possible 

this is a challenge to monitor and follow for all the products in the shelf. The table 

below is the reflection of the PIM challenges identified for Albi Market (Appendix, 

AM).  

Table 18. Challenges on PIM solutions case study 4 (AM) (own drawing) 

Solutions Challenges  Challenges found  

Replenishment 
High level of cooperation  

Bullwhip effect  
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Data accuracy X 

Warehousing Unique storage requirements  X 

 Unique transporting requirements  

Shelf life 

Limited shelf space X 

Short shelf life   X 

Rotation policies are manipulated X 

Information 

Extract 

Real time data access  X 

High implementation cost   

Data access at a granular level  X 

Software Support Intra-communication   

 

4.5. Case Study 5 (Maxi Market – MAXI) 

Maxi is a supermarket chain based in Kosovo. It has been founded in 2005 under the 

name of Norwegian PX. The main activity of the company is selling fresh food 

products for daily use through their chain of supermarkets. They have 18 stores right 

now and still expanding. For the moment they are mainly focused in the capital city 

of Pristina where they have all the stores. They work closely with their suppliers to 

bring the freshest possible products at their stores. Fresh and organic food dominate 

the products inside their stores. Focusing on the best quality and the freshest products 

has made them the first supermarket chain in this perspective. They are proud to have 

the bestselling store per m2 in whole Kosovo.  

This case study consists of two semi structured interviews, observation and careful 

data gathered from second sources. First, one interview was conducted with the store 

manager at MAXI 3 in the center of Pristina associated with a close observation on 

all the instore processes. The findings related to case study 5 (MAXI) are presented 

below:  

PIM solutions  

Findings from case study 5 showed a different strategy from other cases. This 

changed the game changer among other suppliers. Their strategy showed them 

another way of dealing with perishables, they stated that they had established a 
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collaborative replenishment solution that helps them hold their shelves filled and far 

from expired products. How does collaborative replenishing works are MAXI! 

Simply a supplier employee and the instore staff visit the shelves. The supplier uses 

his handheld device to mark each product needed to refill while the instore employee 

agrees or protests when there is something to revise. This replenishment solution is 

very closely connected with strict storage requirement all the way to the delivery in 

the store. Because they don’t have a backroom, they need small batches of products 

but distributed two or three times a week. This has pushed their suppliers to purchase 

special cooling pickups in order to respond to their order requirements but has been 

very useful in solving the problem of freshness and avoiding expiration (Appendix, 

MAXI).  

For Maxi it is very important to keep their on-shelf availability and the products in 

the shelf need to be fresh. It is important that the first in are sold first but more 

important is that the costumer gets a fresh product instead of a spoiled one. In many 

cases Maxi uses promotion strategies such as shelf space and differentiation rather 

than price discounts. They justified this by saying that their strategy is to sell the 

freshest possible products not just cheap prices. They are not interested to sell old 

products at whatever price because this would fail them in front of their loyal 

customers that are mainly the ones that come to buy fresh products at their stores. 

Maxi same as other cases studies uses only human based reading to identify the due 

dates of perishable products the reasons for this they said is that this is not the most 

common way of doing it recently in Kosovo and besides they do not have software 

application that can synchronize to the technological traceability solutions. Even 

though they have achieved some sort of synchronization with their suppliers their 

software is still isolated and don’t really share any kind of information between each 

other. The table below is a summary of PIM solutions used at MAXI.  

Table 19. PIM solutions used in case study 5 (MAXI) (own drawing) 

Items  Solutions Solution used 

Replenishment following inventory levels  
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Replenishment 

Solutions  

Automatic replenishment  

JIT replenishment  

Collaborative replenishment X 

Warehouse   

Solutions 

Temperature optimization X 

Protective packaging  

Ambient control sensors  

Air flow and vibration  

Shelf Life 

Solutions 

On-shelf availability X 

FIFO- first in - first out  

FEFO first expired first out  

Dynamic pricing model.    

Shelf allocation, shelf space. X 

Differentiation X 

Product 

Identification 

Solutions  

Human based reading  X 

2D barcodes  

RFID   

NFC  

Quality checking sensors  

Internet of Things (IoT)  

Blockchain Traceability   

Smart refrigerators  

Software support  Internal accounting software X 

Integrated accounting software  

 

PIM challenges 

One of the biggest challenges for MAXI was mentioned to be their tiny shelves and 

the lack of a storage backroom all this because of the lack of the space they have in 

their stores. This challenge hinders them from keeping on-shelf availability in a 

perfect state, they need to order small orders more often and set them directly in the 

shelf because they cannot store them anyhow. They stated that this is a challenge 

when it comes to some certain products that sell a lot. They are not able to order 

larger quantities in the other side they are sold fast sometimes leaving the shelf empty. 

They stated that they were not able to find a solution for this still. Another big 

challenge is transporting requirements, perishable products require unique storage 

and handling conditions this makes that in many cases suppliers don’t distribute some 

orders because their value does not cover the expenses of the cooling system in the 
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vehicle, in this case they are stressed to delay their deliveries causing out-stock 

situations in some cases. Another challenge was seen to be the human based 

identification of due dates can be slow and not accurate. The employees are very busy 

in the store to perform many tasks therefore checking sue dates was a very tough 

challenge at Maxi. Even when identified this information was not harvested in time 

by suppliers neither management because of the lack of an inter organizational 

software that would ease the whole process. The table below is a snapshot of PIM 

challenges at Maxi (Appendix, MAXI).   

Table 20. Challenges on PIM solutions case study 5 (MAXI) (own drawing) 

Solutions Challenges  Challenges found  

Replenishment 

High level of cooperation  

Bullwhip effect X 

Data accuracy X 

Warehousing Unique storage requirements  X 

 Unique transporting requirements X 

Shelf life 

Limited shelf space X 

Short shelf life    

Rotation policies are manipulated  

Information 

Extract 

Real time data access  X 

High implementation cost   

Data access at a granular level  X 

Software Support Intra-communication  X 
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4.6. Summary of Empirical Findings 

This subchapter is a crosschecking of the findings from the case studies conducted in 

this research. The structure treats each case study in each PIM solution and challenges 

as developed below. 

Perishable Inventory Management Solutions 

Replenishment – findings has shown us that Kosovo FFRs use various 

replenishment solutions. ETC and VFS have made it obvious that automatic 

replenishment is important for them because they stated they had many subprocesses 

that overload them to use any other way and it is a more accurate and faster way to 

replenish the stock. Another reason was that they tend to use manual orders a little as 

possible because it leads in inventory excess and delays in many cases. The other 

smaller FFRs such MAXI and Interex and in some level Albi used manual 

replenishment solutions that require hand checkup of almost every product that needs 

to be ordered. Interex used a method that identifies inventory thresholds that must not 

go below and then order while Maxi had delegated the replenishment process to their 

suppliers that allows a better level of ordering.  

Warehousing- according to the second PIM solution smaller FFRs such as Maxi and 

Albi did not have any backroom storage at all. They used to replenish only the 

amounts that fit directly in the shelf therefore Maxi had delegated the whole 

replenishment solution to their suppliers in order to recall for mistakes when bullwhip 

effects could appear. Moreover, ETC and VFS and Interex showed that they have 

storage backrooms and take care that perishable products are moved in good times 

between the activities such as receptions and transporting. These three cases showed 

that they had built well maintaining warehouses that meet the standards to sell 

perishable products in a more specialized way.  
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Promotion – One of the PIM solutions that felt to be more advanced was promotion. 

ETC as the leader of this market used a mixture of promotion strategies such as FIFO 

and dynamic pricing model with offers such as buy one to get one for free. VFS used 

FIFO together with dynamic pricing model as well but a different way of cutting off 

the prices up to 70%.  Interex used FIFO and 50% price discount while Albi showed 

us that they used FEFO which was a bit surprising to be identified with human based 

reading however they had found the way to implement it even without auto-

identification technologies. They together with Maxi used shelf space and allocation 

to sell faster the products close to expiry. Albi used also the buy 2 get one for free 

which can release the stock most from other solutions.  

Product Identification - the findings for this research have showed that firstly 

Kosovo FFR are far from adapting any auto-identification or traceability technologies 

and second they are mainly pushing the waste coming from perishable products at 

their suppliers. If we reconsider what Bottani et al. (2017) had stated about auto-

identification technologies we can find that they help in fast data collection which 

facilitates the process of shelf refilling from the backroom, second, it reduces 

inventory inaccuracies contributing to better replenishment with accurate orders and 

better management of shrinkage. Another is the real time monitoring of the shelf from 

the management as well. All these and many more processes are supported by the 

seamless and accurate data provided by auto-identification technologies however 

none of the case studies showed that they use nor that they intend to use in the future. 

The only due dates identification method was experienced to be human based reading 

from all our case studies. Even though some case studies used automatic 

replenishment they lack seamless data accuracy or real time monitoring that only new 

technologies can guarantee.  
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Software support – from all the case studies in the research it was only ETC that 

showed a higher level of integration on their software between their subprocesses and 

their suppliers. They had implemented an application software that connected their 

staff with their suppliers’ representatives which integration provided a real time 

problem solving when it came to perishables close to expiration. However, other case 

studies only used their internal software’s without sharing any information with their 

suppliers which made them look like isolated.  

Table 21. Cross-checked table for PIM solutions (own illustration) 

Solutions Solution used 

 ETC VFS IEX AM MAXI 

Replenishment following inventory 

levels 

 X X   

Automatic replenishment X X  X  

JIT replenishment      

Collaborative replenishment X X   X 

Temperature optimization X X X  X 

Protective packaging      

Ambient control sensors      

Air flow and vibration      

On-shelf availability X X   X 

FIFO- first in - first out X  X   

FEFO first expired first out  X  X  

Dynamic pricing model.   X X X X  

Shelf allocation, shelf space.    X X 

Differentiation    X X 

Human based reading  X X X X X 

2D barcodes      

RFID       

NFC      

Quality checking sensors      

Internet of Things (IoT)      

Blockchain Traceability       

Smart refrigerators      

Internal accounting software  X X X X 

Integrated accounting software X     
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Perishable Inventory Management Challenges 

The challenges according to our findings were mainly in the part of data accuracy 

while none of the cases used any recent methods on auto-identification. Reasonably, 

while some case studies used automatic replenishment that only requires a click to 

issue an order meanwhile data that help processing it are treated very slow it was 

obvious that there were challenges. ETC and Interex showed us that it is a challenge 

to reach a high level of integration when it comes to cooperating with their suppliers, 

even though efforts have been put by ETC they still support the idea of cooperating 

with their suppliers in order to diminish the chances of product expiration. The unique 

storage requirements were a big challenge for smaller retailers such as Maxi and Albi 

because they lacked backrooms therefore it was a real challenge to choose between 

on stock availability or out of stock situations.  

It was interesting that a challenge predicted to be huge in the theory such as high cost 

of implementing contemporary technologies of auto identifying perishable products 

due dates was not even an issue. The reason was that none of the case studies was 

interested to implement such a technology not now nor in the future. Small retailers 

had more challenges than the big ones according to our findings. Maxi for example 

showed that they have sometimes challenges to order the right quantities resulting 

with the bullwhip effect as mentioned in the theory however this was not an issue for 

larger FFRs. Moreover, Maxi and Interex found it a challenge the intra 

communication process when it came to perishables but not VIVA and ETC. Hence, 

small FFRs stated that their main challenge sometimes is the small shelf space which 

has not been a case for the larger FFRs. These and more results are given in the table 

below.  
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Table 22. Cross-checking the PIM challenges of our case studies (own illustration) 

Challenges  Challenges found 

      

High level of cooperation X  X   

Bullwhip effect  X   X 

Data accuracy X X X X X 

Unique storage requirements     X X 

Unique transporting requirements     X 

Limited shelf space    X X 

Short shelf life   X X X X  

Rotation policies are manipulated X  X X  

Real time data access   X X X X 

High implementation cost       

Data access at a granular level     X X 

Intra-communication    X  X 
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5. Discussion and Analysis  

This chapter presents the discussions and analysis for this thesis. Analysis have been 

conducted following the five phases of Yin (2015) that are explained in better detail 

in the methodological chapter. The structure is the analysis of each PIM solution in 

order. Under each PIM solution are presented the analysis about PIM solutions and 

challenge with the data collected, disassembled and then reassembled in each PIM 

solution they belong.  

5.1. Analysis Procedures and Guidelines 

To be able to analyze the and respond the research questions intended in this thesis 

theoretical investigation was done where five phases of fresh food retailing inventory 

management solutions was developed as described in theoretical chapter. Then the 

most mentioned challenges where identified as well. The next step included the 

investigations done in in cooperation with FFRs in Kosovo. Each solution discovered 

in the empirical chapter has been disassembled according to Yin (2015) and then 

reassembled and analyzed at each PIM solution found in the theory. In order to 

determine the level of solution used it was necessary to code the (X to scores) 

therefore for each bolded (X) a five score was coded. Then for each X in the table a 

3 score was used based on the analysis and the importance Kosovo FFRs gave to the 

solution. Information with tables given below are facilitators that guide the reader in 

understanding the process of analysis and answered questions. 

RQ1: What perishable inventory management solutions are used by Kosovo FFR to 

avoid expiration of perishable products at their shelves? 

For this research question first PIM solutions will be compared between the theory 

and findings and then will be analyzed each one step by step to be able to give the 

answer this research question. The computing scores will be a better picture for the 

results to see what PIM solutions Kosovo FFRs focus the more.  
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Table 23. Analyzed material in order to answer RQ1 (own illustration) 

Answering Research Question 1 

 Theory Analysis 

PIM solutions to avoid expiration of 

perishable products at FFR shelves 

Chapter Table Analysis Table 

3.1 9 5.2/6 30 

RQ2: What are the challenges that Kosovo FFR face when trying to implement 

contemporary perishable inventory management solutions? 

For this research question the challenges will be compared and analyzed in order to 

answer the research question 2. The challenges described in theory and the challenges 

found in practice from five case studies were analyzed in order to conclude if there 

are matches or differences. The table below gives descriptions of the analyzed 

material in order to answer the RQ2 

Table 24. Analyzed material in order to answer RQ2 (own illustration) 

Answering Research Question 2 

 Theory Analysis 

PIM challenges when trying to avoid 

expiration of perishable products at 

FFR shelves 

Chapter Table Analysis Table 

3.2 10 5.7 31 

5.2. Replenishment Solutions  

Several authors have suggested replenishment solutions in perishable inventory 

management for example Feng et al. (2017) stated that a well-established 

replenishment practice can help retailers solve many problems. Kiil et al. (2018) have 

stated that a good replenishment set of solutions is central for the performance of the 

FFRs and FSC overall because it balances the on-shelf availability in one side and 

the risk for food waste on the other. Replenishment helps retailers receive the right 

amounts of products, notice the staff to display the goods from the backroom to the 

shelf, keep shelves fully stocked, follow the demand according to price and freshness, 

and at the end of the inventory level replenish a new cycle of products. Authors that 

have worked in perishable context have suggested replenishment solutions that need 
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high level of monitoring for example Chande et al. (2005); Bai and Kendall (2008) 

and Tromp et al. (2012) have suggested automatic maintenance of inventory levels 

through monitoring the age wise of the product. They have proposed strategies for 

monitoring the sales of aged products and suggest promotion solutions until they are 

sold then issue an order for stock replenishment.  

However, even though we have experienced all different sorts of replenishment 

solutions from the case studies, all of them lack a real time monitoring. In majority 

of the case studies it was seen that they had established average thresholds that 

determine the replenishment quantities whenever the day for order replenishment 

comes. For example, if there would be a half batch of the products with a very short 

shelf life left in the shelf another order will be issued to fill the threshold but the 

products in the shelf might not be discovered before they expire (IEX). Methods such 

as replenishment following inventory levels require huge amount of data while case 

studies researched collected these data manually. They must identify the due dates 

and then order amounts according to their daily replenishment plans. This is 

challenging if no auto identification tools are used. In fact, because of this we have 

seen a level of responsibility escaping from FFRs as they have delegated the 

replenishment to their partners in collaboration (ETC, VFS, MAXI).  

To not create confusion here! authors have supported inventory replenishment in 

collaboration between partners in FSC for the purpose of diminishing the waste 

(Mishra et al. 2018 and Yiannas, 2018). However, from the interviews it was obvious 

that their agreement with their suppliers does not minimize the effect of perishable 

product expiration at their shelves. Instead, it might increase it because in all the cases 

was mentioned that the cost of expired products is covered by the supplier. 

Consequently, delegating all the responsibility to another partner is a good solution 

for the retailer but not for the wholesaler consequently not giving any results 

regarding to avoiding product expiration at FFR shelves. Hence, the staff might not 

take close to their heart if the loss effects another entity (ETC, VFS, MAXI). 

Moreover, collaborative replenishment is very convenient if the suppliers respond in 
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time and the instore staff can refill the shelves fast enough. However collaborative 

replenishment without well constituted information systems results in limited shelf 

monitoring. As mentioned by the CEO of MAXI, sometimes even their long shelf life 

products expire because they do not have a well monitoring system to remind them 

of such reports. In conclusion collaborative replenishment can sometimes be slow 

and does not eliminate the chances that products can expire in the shelf. 

Moreover, three of the case studies used automatic replenishment to fill the stock for 

their perishable products (ETC, VFS and AM). According to Kiil et al. (2018) the 

automatic replenishment needs to have a very high data accuracy and share 

information between partners, however ETC, VFS and AM used manual 

identification to automatically replenish which is highly risky when it comes to 

perishables. The inventory reports can very often variate and be wrong in the system 

making the automatic replenishment solution to replenish the wrong product 

quantities. Kiil et al. (2018) also state that replenishment for perishables needs to be 

unique from other long shelf life products however, only two case studies (AM, VFS) 

had established unique replenishment solutions for perishables. VFS used their 

partners to monitor and issue orders based on products shelf live while AM used their 

FEFO solution to order only when the short life products are low in quantity. Other 

retailers just used their replenishment solutions they use for all the other groups of 

products. According to results for the replenishment solutions it has been found a 

score of 32 which was considerably high comparing with other PIM solutions.  

Table 25. Scores for Replenishment Solutions (own illustration) 

Replenishment Solutions  Solution used by Kosovo FFRs  Scores 

(X=5; X=3) ETC VFS IEX AM MAXI  

Replenishment following 

inventory levels 
 3 5   8 

Automatic replenishment 5 3  3  11 

JIT replenishment      0 

Collaborative replenishment 3 5   5 13 

TOTAL 

 

32 
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5.3. Warehousing Solutions 

A significant portion of food loss appears all the way from the post harvesting to the 

consumption stage because of uninformed handling, sorting during transportation and 

storage and lack of adequate temperature control (Pal and Kant, 2019). Consequently, 

from the case studies it was obvious that warehousing solutions were highly 

significant to some Kosovo FFRs (ETC, VFS, IEX) but to others it was a challenge 

because of the space they had decided to not use any of these solutions. The only 

storage solution used was backroom optimization (ETC, VFS and IEX). These three 

cases showed that they had built well maintaining warehouses that meet the standards 

to sell perishable products in a more specialized way. While smaller FFRs such as 

MAXI and AM did not have any backroom storage at all. They used to replenish only 

the amounts that fit directly in the shelf and manage their time to perform these 

subprocesses as sooner, so the products are not left in the open space. Now, as seen 

from the case studies MAXI and AM had it very difficult to secure on shelf 

availability for the best sold products but this lack of the backroom storage will also 

affect the life of the products, it will shorten respectively. For example, a 20% higher 

scale in humidity causes product loses for 7% more in 4 days period (Pal and Kant; 

2019). 

The solutions such as protective packaging and ambient control sensors that can 

contribute to the overall shelf life of the perishable products (Pal and Kant, 2019 and 

Tromp et al., 2012) where not found at all, mainly because only two of the case 

studies produce some products themselves (ETC, IEX), while other products are just 

purchased as such. While no sign of single product censors was used just some 

thermometers that are a requisite to measure the temperatures of the cabinets.  

A score of 12 was found on warehouse solutions used by calculating same as above 

(X=5; X=3). Overall the score on the warehouse solutions at the FFRs in Kosovo was 

low and if these solutions could be explored significant improvement could be 

achieved both in the shelf life prolongations and in on-shelf availability.  
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Table 26. Scores on Warehouse Solutions (Own drawing) 

Warehousing Solutions Solution used by Kosovo FFRs Scores 

(X=5; X=3) ETC VFS IEX AM MAXI  

Temperature optimization 3 3 3  3 12 

Protective packaging       

Ambient control sensors       

Air flow and vibration       

 

TOTAL 

 

12 

5.4. Shelf-life Solutions 

Shelf life is a considerable lifetime of perishable products therefore it needs great 

attention. Bottani et al. (2017) stated that on-shelf availability is a challenge but also 

a key for retailers’ success. The positive effect of on-shelf availability can be 

understood by the negative effect that out of stock situations have. For example, loss 

of sales, store and brand loyalty decrease, causes operational issues in the purchase 

and marketing efforts etc (ibid, 2017). Considering the case studies three of them 

(ETC, VFS and MAXI) found on-shelf availability important in the average level and 

two (IEX and MAXI) did not consider it as an important solution. They mentioned 

that it is important if the products don’t expire in the shelf. It could be found that they 

are more concerned with losses than they are with sales and this is not a positive point 

of retailing. On-shelf availability should be considered as very important and only 

after there should be other solutions to prevent products expiring on their shelves.  

Second, first in fist out (FIFO) is a good solution that ensures older products to be 

sold earlier than the fresh ones. Ferguson and Ketzenberg (2008) define FIFO as a 

shelf filing system for food products that are subject to deterioration. When 

replenishing a shelf based on FIFO the products that have entered the store first (first 

in) are displayed to the front closer to the customers’ hand while the freshest ones 

(last in) sit at the bottom of the pallet or behind the (FI) stock. There were two FFRs 
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that used FIFO as a shelf solution to sell their perishable products (ETC and IEX). 

However, the problem stands that not all the products that have come in the store last 

have a longer shelf life than the ones that are in the store already. Therefore, if FIFO 

is used as a shelf life solution it can lead in some cases in the product expiration.  

 

Instead, FEFO strategy accompanied by better identification solutions could work 

much better. FEFO works on the assumptions that products that expire first are sold 

first (Hertog et al. 2014; Kiil et al. 2018). The only challenge is that FEFO requires 

auto-identification of due dates that can be traced back by the software system and 

seamlessly monitor the shelves. It was found that two FFRs (VFS and AM) used the 

FEFO solution to place and sell their perishable products from the shelf. It was 

surprisingly that a small FFR had been using this (AM) even though no auto-

identification solutions were used to extract their due dates. They mentioned that they 

will check their perishable products every day if FEFO is working properly, this is 

highly demanding and needs a lot of effort in accessing real time information. Also, 

requires huge effort form the employees to continuously checking the products while 

sometimes it can be avoided and not succeed.   

In terms of promotion solutions, it is important that the solutions used should release 

as much of close to expiry stock from the shelves. In practice Kosovo FFRs used 

dynamic pricing model that is the product sold at a price discount (ETC, VFS, IEX, 

AM) only one FFR was less impresses of using this solution because they strategy 

was to sell only the freshest products while avoided selling close to expiry dates 

products. In these terms ETC’s strategy looks more promising even though with the 

same level of price discount. Let’s say 50% price discount is the same as buy one get 

one for free, but the outcome is higher in 1+1 because it relieves a pair of products 

instead of one. Another even more interesting was buy two get one for free used by 

AM that would result eve more positive in stock release.  

Shelf space was also used at a certain level, Bai and Kendell (2008) have mentioned 

that the shelf space and location can increase the customer demand for a product to 
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be sold more. In practice we have had two retailer that used these strategies (AM and 

MAXI) maybe because of their smaller size they chose differentiation solutions to 

sell their perishables. Moreover, differentiation was meant to pull the close to expiry 

products and sell at another store that is defined to sell close to expiry products at low 

prices (Bai and Kendall, 2008). AM had differentiation as their main promotion 

solution. They used to pull their products earlier and sell them to another store that 

has a better sales capacity. In practice pulling out the products from market to another 

with no backrooms and unique transporting requirements can be costly and might 

still result in product expiration and that can cause even higher loss for the FFR.  

The shelf life solutions score has been calculated in the table below using the same 

formula as mentioned above (X=5; X=3) and summing up the values. It was 

important to see that shelf life solutions scored 49 in the table and it is used in a high 

level by Kosovo FFRs. Theory supports shelf life and promotion solutions and it is a 

positive point that Kosovo FFR use because it can highly contribute to less expired 

products at their shelves.  

Table 27. Scores on Shelf-life Solutions (own illustration) 

Shelf-life Solutions on Theory Solution used from Kosovo FFRs Scores 

(X=5; X=3) ETC VFS IEX AM MAXI  

On-shelf availability 3 3   3 9 

FIFO- first in - first out 3  3   6 

FEFO first expired first out  3  3  6 

Dynamic pricing model.   5 3 3 3  14 

Shelf allocation, shelf space.    3 3 6 

Differentiation    5 3 8 

 

TOTAL 

 

49 
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5.5. Product Identification Solutions 

As evaluated by Bottani and Rizzi (2008), Bai and Kendall (2008) and Kiil et al. 

(2018) one of the most important factors to avoid product expiration at the FFR 

shelves is accessing the “due dates” of a close to expiration products at the right time. 

This can help FFRs to calculate the remaining shelf lifetime of the product and check 

alternative selling options before they expire. Bottani et al. (2017) stated that auto-

identification technologies help in data collection in real time and facilitate the 

process of promoting and replenishing the stock.  

Real time monitoring and many more processes are supported by the seamless and 

accurate data provided by auto-identification technologies however none of the case 

studies showed that they use nor that they intend to use in the future. Findings from 

Kosovo FFRs on this research have showed that firstly Kosovo FFR are far from 

adapting any auto-identification or traceability technologies and second the only due 

dates identification method was experienced to be human based reading. Even though 

some case studies used automatic replenishment they lack seamless data accuracy or 

real time monitoring that only new technologies can guarantee. Bottani and Rizzi 

(2008) had stated that paper and pen identification is a big problem in some cases 

because employees are loaded with many tasks daily and might miss identifying 

accurate data or even expired products on the shelf.  For example, ETC and AM stated 

that they do not even consider investing on technologies such as RFID because it is 

not used by any other partners in their supply chain.  As stated by theory also seen in 

the practice much lacking was faced in the data accuracy, delays in identification, 

slow process, inability to monitor shelves and more. All because of the lack of more 

prominent identification solutions. 

According to identification solutions it was found that the score is average, 

respectively 25. The only identification method was human based reading by all the 

case studies. Surprisingly, there was no plan to invest in auto-identification 

technologies not because of the cost but because of the integration issues.  
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Table 28. Scores on Product Identification Solutions (own illustration) 

Identification Solutions Solution used from Kosovo FFRs Scores 

(X=5; X=3) ETC VFS IEX AM MAXI  

Human based reading  5 5 5 5 5 25 

2D barcodes       

RFID        

NFC       

Quality checking sensors       

Internet of Things (IoT)       

Blockchain Traceability        

Smart refrigerators       

 

TOTAL 

 

25 

5.6. Software Solutions 

Management accounting software applications are very important to process the 

information received from auto identification solutions. Ilie-Zudor et al. (2011) had 

stated that systems to plan and control the flows of products based on paper have 

been replaced by computerized automated systems. De Cindio et al. (2011) support a 

computer-based system that integrates the database of all the processes and creates a 

“front end” displayed in web browser that allows the access of the information online. 

Software packages can generate notifications when the products are close to expire, 

when the shelf needs to be refilled or when products have expired in the shelf and 

need to be disposed. Moreover, these software apps allow partners to connect with 

each other in a wider aspect and exchange information in intra-organizational settings 

(Kiil et al. 2018). Information can include many figures and variables that can help 

FFRs to sell their perishable products in time before they deteriorate or expire.  

In practice, it was found that all the case studies use their individual software apps to 

manage their inventories. However, only ETC had made lately an integration step 

with their partners exactly in the field of due dates exchanges. The app allowed FFR 

employees to type in due dates identified from the paper to the computer. These dates 

were sent seamlessly to the partner supplying those products also all the stores in the 
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chain could access the information (ETC). Such a software was very efficient in 

reducing the time to report the “due dates” and the action is taken seamlessly. Another 

positive thing is that if the same product is reported by  many stores then the suppler 

and the retailer will be able to identify problems regarding to a products and decide 

what action to take in order to speed the sales or even abandon such a products. 

Another positive aspect was mentioned to be the seamless access of the store reports. 

If one product was reported from a store in the same time other stores can see this 

document and check the same products if they may be from the same production 

batch and take actions at their stores. Another store that meant to have done a sort of 

software integration was VFS. They mentioned that their partners employees were 

able to access many data from the store’s software. However, in practice that is not 

an integration it was simply an extended permission of access.  

Other FFRs used only internal accounting software apps and used their information 

only internally. It is interesting to mentioned that their apps did not have such options 

that allow to store neither access the due dates of products. As a result, the score in 

the table below has been low because they all FFRs researched used internal 

inventory management accounting software, but they barely implemented any 

integration solutions.  

Table 29. Scores on Software Solution (own illustration) 

Software Solutions in Theory Solution used by Kosovo FFRs Scores 

 ETC VFS IEX AM MAXI  

Internal accounting software  3 3 3 3 12 

Integrated accounting software 3     3 

 

TOTAL 

 

15 
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5.7. Cross-Case Analysis on PIM Solutions 

This section is intended to mirror the whole results on PIM solutions perceived from 

multiple case studies. The scores were calculated for each PIM solution to each 

Kosovo FFR and then it was drawn a percentage on the total scores that were found 

in empirical part. Consequently, the answer for the research question one was 

identified. RQ1 was exploring what PIM solutions Kosovo FFRs use in order to avoid 

perishable product expiration at their shelves. We can see from the summarized table 

that the most significant PIM solution used by Kosovo FFRs was Shelf-life solutions. 

Respectively, shelf life solutions were suggested by theory as a very prominent 

choice, equally Kosovo FFRs have mastered FIFO and FEFO solution as well as 

promotion strategies. This is very important when selling short life products and 

holds a central place in fresh food retailing industry. It was also interesting to explore 

that shelf life solutions have been the main solutions for smaller fresh food retailers 

that work on differentiation strategy (AM and MAXI), while for others (ETC, VFS 

and IEX) a mixture of all the solutions was experienced.  

The second solution was found to be replenishment solutions with 24% on the scoring 

table. Hence the third solution has been found product identification solutions even 

though no effort has been discovered on more prominent auto-identification tools 

which connotates in a lack of attention even though very important for retailers. The 

last used PIM solutions according to the scoring table were found to be software 

solutions and warehouse solutions. To justify these results, it can be said that Kosovo 

FF retailing is still in the development phase and huge investments such those 

experienced in highly developing countries can be at a low level. We have seen that 

the reasons for the lack of investment in contemporary technologies were not only 

the scarce of sources but the lack of implementation by the whole Kosovo market.  

The table below is the cross-case analysis and the results of the study, the table and 

the graph below are intended to answer the RQ1 of the study and is the basis of the 

conclusions chapter.  
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Table 30. Cross-Case Analysis with Scores on each PIM Solution 

 ETC VFS IEX AM MAXI TOTAL 

Replenishment Solutions 26.7% 35.5% 23% 12% 20% 24% 

Warehousing Solutions 10% 9.7% 14%  12% 9% 

Shelf-life Solutions 36.7% 29% 27% 56% 36% 37% 

Identification Solutions 16.7% 16.1% 23% 20% 20% 19% 

Software Solutions 10% 9.7% 14% 12% 12% 11% 

 

 

Figure 14. Scores on each PIM Solution used by Kosovo FFRs (own work) 

5.8. Perishable Inventory Management Challenges 

Data Accuracy Challenge 

It has been mentioned in theory that the traditional traceability consists of the manual 

identification where products are counted and checked up for expiry dates and other 

purposes. Bottani and Rizzi (2008) called this method obsolete because it is open to 

human errors, postponing, costly and inaccurate many situations. Reasonably, data 

accuracy had been the highest challenge among Kosovo FFRs scoring a record of 23 

points in the table of PIM challenges. It is logically to a point because all the case 

studies researched have been using the only method that has been called outdated 
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from the theory. In three of the case studies (ETC, IEX and AM) has been mentioned 

that if the inventory records are not accurate in the software system from where they 

issue their orders the replenishment will order the wrong amounts of products that 

can lead to product expiration in majority of situations. Furthermore, some case 

studies implemented automatic replenishment that is a system programed to work on 

its own. Thus, if the stock records are wrong and have not been corrected in time the 

automatic replenishment with order the same amounts of products repeatedly many 

times until the records are fixed manually.  

Real Time Data Challenge  

Another challenge that is connected directly to the product due dates identification is 

the real time data access. Of course, it was forecasted to be a challenge because four 

of the case studies (VFS, AM, IEX and MAXI) did not even have features on their 

software apps to store and report due dates. The due dates were recorded manually 

by employees, written down on papers and handed out to managers to report them to 

suppliers so they can take decisions in cooperation but also be noticed about the due 

dates in case products expire in shelves. This process is far from real time access, in 

fact this process is very slow, and, in many cases, the written paper records are lost 

among the processes in transit. These issues can be solved without entering the 

expensive area of identification. This problem can be solved with the help of 2D 

barcodes for which they already own reader scanners and printers to implement it.   

Short Shelf Life Challenge 

The second PIM challenge with the second highest score was “short shelf life” of the 

products. In theory the short shelf life of perishable products has been identified the 

initiator of all the other challenges that FFRs perceive when selling perishables. Huge 

amounts of products expire at the FFR shelves which eventually leads to food waste 

in the whole FSC (Kill et al. 2018). Because of their short life, perishable products 

call for unique identification at a more granular level that is costly and challenging 

for FFR (Ilie-Zudor et al. 2011). Also, if this is not enough, perishable products have 
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a high deterioration rate that pushes the need for specific storage and transportation 

conditions that are expensive (Ketzenberg et al. 2018). Moreover, Bai and Kendall 

(2008) have also stated that what makes it even more difficult is the loss of value of 

perishable products as days pass. Realistically, short shelf life has been considered a 

real challenge by Kosovo FFRs. AM even downsized their perishable sector because 

they considered that the losses were high, and somethings must be done (AM). ETC 

and VFS had created unique FSC according to standards only for perishables that was 

costly, but they afforded it. While speaking from writers’ point of view when selling 

products with three or five days of shelf life and the only product identification 

method used to be manual it is a huge challenge. The only possibility to reduce food 

expiry here is as Bai and Kendall (2008) would recommend, the customer demand to 

be high and constant at all the times.  

Manipulation of FIFO and FEFO Solutions 

Another interesting challenge was the manipulation of FIFO and FEFO solutions by 

customers (ETC, VFS, AM and IEX). FEFO (first expired first out) and FIFO (first 

in first out) normally secure that older products leave the shelf before the fresher 

ones, helping in this way to avoid product expiration. However, Tromp et al. (2012) 

found that 55% of customers in a meat store pick a product that lies behind in the 

shelf hoping to have chosen a fresher product while just 45% would pick the product 

closer to their hand. In practice if FIFO and FEFO solutions are manipulated there is 

a reason why awareness has increased at customers. Bai and Kendall (2008) had 

stated that customers manipulate FIFO policies mainly at short life vegetables and 

children foods because of the scandals of food borne. Retailers cannot blame the 

customer for choosing a fresher product instead an aged one. FIFO and FEFO will be 

manipulated unless proper promotion solutions are used for each batch of products. 

Basically, each product should be sold for the price of the shelf life it has left.  
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Other Challenges 

Other challenges have been identified in practice but did not receive a high score in 

the table. The most interesting one was meant to be the implementation of auto-

identification solutions. For example, Chande et al. (2005) and Bottani et al. (2017) 

have suggested RFID technology to automatically facilitate retrieving accurate data 

from products. RFID reads hundred tags per second providing the most time efficient, 

accurate and real time data solution. However, according to Bottani et al. (2017) and 

Yiannas (2018) the cost of traceability technologies remains a challenge for fresh 

food retailers. The cost does not include only the tags and the readers, the costs keeps 

increasing for other aims such as synchronizing tags attaching those to products and 

training of the employees to use the technology (Feng et al. 2017). It was interesting 

to explore that in none of the case studies cost has been found a challenge to 

implement modern traceability technologies. The reason for this was that none of 

them did even consider investing in RFID tags or readers. ETC and VFS had stated 

that implementing RFID individually is impossible, instead the whole FSC should 

join the movement. They found RFID implementation as a challenge to implement 

because none of their retailers or wholesalers used them currently. This has been also 

identified by Bottani et al. (2017) when they stated that the choice of product 

identification is subject to retailers individually, however it is also imposed by the 

tracing methods used by partners in the supply chain. 

Another challenge was found (ETC and IEX) in the difficulties to achieve 

cooperation between suppliers and retailers. For example, Mishra et al. (2018) stated 

that actors need to act in collaboration when sharing important data but there is 

always a dose of mistrust between the actors in the supply chain and second, every 

actor has their own traceability systems. Hence, Yiannas (2018) supported by stating 

that partners in supply chains record their data differently and use variety of inventory 

models. This has been the case in practice, among all the case studies researched only 

one has been open to a certain level of cooperation (ETC). All the other cases have 
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been isolated for reasons of mistrust. Consequently, many shortcomings are faced 

when trying to avoid perishable product expiration because of cooperation issues.  

Smaller FFRs (MAXI and AM) stated that one of their challenges was their shelf 

space. MAXI stated that their tiny shelves pushes them to order many small orders 

two or three times a week. However, when consulting theory the whole process likens 

the JIT strategy that supports only the required goods to be ordered at the time needed. 

JIT works as a pull-based system, it is a thread that it is pulled only when the shelf 

needs filling (Sarimveis et al. 2008). Therefore, from the practical point of view tiny 

shelves might be an obstacle, in the whole might not be a bad challenge at all. The 

real challenge might be to replenish these small quantities in time in order to keep on 

shelf availability. Table below sums up all the scores calculated for PIM challenges.  

Table 31. Scores on PIM Challenges identified by Kosovo FFRs 

Challenges from Theory Challenges found in Practice Score 

 ETC VFS IEX AM MAXI  

High level of cooperation 3  3   6 

Bullwhip effect  3   3 6 

Data accuracy 5 5 5 3 5 23 

Unique storage requirements     3 3 6 

Unique transporting 

requirements     3 

 

3 

Limited shelf space    3 3 6 

Short shelf life   3 3 3 5  14 

Rotation policies are 

manipulated 3  3 3  9 

Real time data access   3 3 3 3 12 

High implementation cost       0 

Data access at a granular level     3 3 6 

Intra-communication    3  3 6 
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6. Results and Conclusions 

This chapter presents the results of this thesis. Analysis from the chapter above have 

revealed each item in granular level, thus conclusions will give a clear mirror of 

those analysis. The first question is answered first than the second.  

The analysis from five case studies confirms that PIM solutions play a central part in 

avoiding perishable products expire at FFRs phase and FSC overall. It can also be 

concluded that retailing perishable products is harder than it seems in practice. Hence, 

the purpose of this research was to explore PIM solutions and challenges in 

cooperation with five Kosovo FFRs. Theoretical material was consulted, and 24 most 

important PIM solutions where found to support this research. Regarding to: 

RQ1: What perishable inventory management solutions are used by Kosovo FFR to 

avoid expiration of perishable products at their shelves? 

The results from analysis of this thesis have shown that Kosovo FFRs use a mixture 

of PIM solutions that comply with the solutions developed in theory. The scores have 

shown that Kosovo FFRs have specialized more shelf life solutions favorizing it 

before the other four (37%). It was experienced that FIFO, FEFO and promotion 

solutions were mastered by Kosovo FFRs. Hence, replenishment solutions and 

identification solutions have scored an average score (24% and 19% respectively), 

nevertheless, it has been found that only manual due dates identification method was 

used from all case studies. This is supposed to slow down and hinder any other PIM 

solution that they use. The lowest scores were found on warehouse (9 %) and 

software (11%) solutions that can be justified by the low level of investments on these 

two solutions by Kosovo FFRs (please see graph below).  
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Next, when looking for challenges on PIM at Kosovo FFRs a pattern with the most 

apparent challenges was used as given in table 11. Then challenges from case studies 

were identified and scores were coded for each challenge perceived by interviews. 

As a result, table 32 was built with all the scores on each challenge identified in 

practice.  

RQ2: What are the challenges that Kosovo FFR face when trying to implement 

contemporary perishable inventory management solutions? 

The results have shown that Kosovo FFRs face challenges mostly with data 

identification. Majority of case studies researched (analysis 5.8) have shown that the 

data accuracy (score 23) and real time data access (score 12) was one of the toughest 

challenges currently for fresh food retailers. This has been identified to be a 

consequence of lack of auto-identification technologies that can auto extract data 

from the products accurate and in real time. Another challenge was perceived to be 

the products short shelf life (score 14). It was identified in theory that the products 

shelf life can be considered the navel-cord for using PIM solutions. Retailers also 

identified challenges such as manipulation of rotation solutions by customers (score 

24%

9%

37%

19%

11%

Results on PIM Solutions

Replenishment Solutions

Warehousing Solutions

Shelf-life Solutions

Identification Solutions

Software Solutions

Figure 15. Results on PIM Solutions used from Kosovo FFRs (own illustration) 
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9), intra communication challenge (score 6), limited shelf space (score 6). The results 

from Kosovo FFRs have also given minor challenges that scored below the average 

in the table of results. The results for RQ2 are given in the graph below.   

6.1. Tips for Future Research  

This thesis has researched in details PIM solutions used at Kosovo FFRs. Even 

though it was helpfully and suggestive to FFRs it did not have the intention to help 

retailers on improving their PIM solutions. Moreover, it was identified that auto 

identification methods are far behind to be implemented while highly developed 

countries consider them the most important solutions today. In this sense a perfect tip 

for a future project would be a single case study with a feasibility plan to implement 

2D barcodes for auto identification of physical products and other product 

information as well such as due dates and ingredients. This solution is not expensive, 

and devices used for 1D barcodes can be applied for 2D barcodes as well. This 

research would be ideal to help real time data access and monitoring and would 

reduce food waste at FFR in general. 

Figure 16. Results on PIM Challenges Identified by Kosovo FFRs (calculated)  
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Appendix: 

ETC: 

1. What is the first solution in order to avoid product expiration at your shelves?  

Fist things that come in mind when dealing with perishables is that the stock reports 

should be accurate, this means the stock need to be counted often and be 

synchronized in the software in order for the managers to identify the absences and 

issue order only when that is necessary. The automatic replenishment then does half 

of the job. The second is the care that the employees have for the very short life 

products. E.g. there are known for the company a group of products that have high 

expiration rate therefore, store managers are assigned to initiate several checks 

during the week. Another very important thing is to care for the sensitive products in 

a different level e.g. they need to be carried directly from the transporting truck to 

the warehouse after their receipt. Afterwards the shelf must follow FIFO instruction 

otherwise it will emerge in expiry problems.  

2. What do your replenishment solution consist of? 

Our replenishment strategy is built upon strict checking, according to this we have 

built strong relationships with our suppliers so  when it comes to short shelf life 

products majority of suppliers are present with an employee that will help our staff 

in the process of due dates identification, shelf revilement and promotion. This 

cooperation if fully functional has really minimized the effect of product expiration 

in the shelf.  

3. Ok, regarding to product due date identification, what solutions do you use? 

We identify our products manually, the employees have their list with the high expiry 

rate products and are entitled to check them regularly, after that they need to report 

them in an integrated software that we have developed lately.  

4. Ok, can you talk us more about the integrated software?  
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Sure, in many cases the supplier covers us from expired products. And that is logical, 

because it is another party that produces the products and our job is to sell their 

products. But, in some cases the short life of the product and the lack of advertising 

makes that a product does not sell but expires at our shelves. It is important that these 

products are identified and known from suppliers in good time. Before, we had a very 

stressful routine. Our employees identified the due dates then they sent to their 

managers, managers should then report these products at the corresponding supplier 

in order to promote and sell. This process was delayed in 90 % of the cases because 

all the parties in this circle where overloaded with other duties during the day.  

The solution is a software called ANNEX and it is an integrated application between 

our stores and suppliers. The employee identifies the close to expiry products and 

reports directly in the app in this case suppliers receive the notification seamlessly 

and take a promotion action.  

5. Ok, what is the promotion strategies you use the most?  

The one promotion strategy that sells best products with a short life is 1+1 package, 

we attach a free product to the one bought, this strategy relieves the stock in the 

fastest way than others.   

6. What are the most challenges when it comes to the solutions discussed  

The toughest challenges relate to the store-supplier partnership. We have identified 

a group of products with a the highest deterioration rate and have changed the 

replenishment policy to only 3 days of sales, this means the supplier needs to 

distribute an amount every third day which in many cases is not being respected, not 

as an unwillingness but as an inability to achieve it. Therefore, we are discussing 

constantly to resolve this problem because it is leaving us with minus stock on the 

shelves.  

7. What do you do with products that expire often?  

The supplier is notified in advance and the products are delisted from our shelves.  
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VFS: 

1. What is the first solution in order to avoid product expiration at your shelves?  

In the past we have struggled a lot with the perishables such as fruits and vegetables 

and fresh meat not only on avoiding them to expire but also on sourcing. The Kosovo 

production sites was still developing but is not still today able to supply us 

continuously and regularly. Therefore, we chose to sell these services to other 

partners. Today we have two strong partners, one that takes care for fruits and 

vegetables and the other deal with the fresh meat products. This is the first and the 

main strategy that w use in our stores. They take care of the products, so we have 

more time to take care for other products in the store.  

2. What do your replenishment solution consist of? 

We use mainly automatic replenishment for our part of perishable inventories 

however our partners are not connected in our software site, so their employees 

monitor the inventory levels at all the times and issue orders using their mobile 

phones. They have the right to order the quantities they think they need, and they 

think it will not expire at their shelves. It is very convenient, and it has worked nearly 

perfect for us because they employ more staff and don’t have many products to 

monitor so they can cover it perfectly. 

3. Ok, but are there any wastes or expired products? 

Yes, of course that is impossible to be zero, they sometimes use push up strategies to 

release some of their stock, and despite of all the efforts they can’t achieve to sell all 

those quantities that end up as waste at the end. However, this is their responsibility 

and all we can do is to assist them in marketing posters and price synchronization so 

they don suffer for time issues but can only sell without stalling.  

4. Do you have backrooms built to store perishables? 
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Yes, we use our backrooms a lot, they are optimized for both our partners and for 

our merchandise, we have mainly milk and cheese products, and some meats that we 

retail however each partner has their own place in our backrooms to store the 

products and refill when they need it.  

5. What shelf life solutions do you consider mainly and how do you fix your 

shelves? 

We have come to agreement with our partners that the on-shelf availability must be 

a criterion for them in order to rent our space. Therefore, they need to take care that 

the shelves and spaces they use must be full of products and as less out stock 

situations possible. Second, the products we manage should fulfil the same criteria 

as well. We use the automatic replenishment to fill our shelves our average levels are 

analyzed well so there will be no out of stock situations. Moreover, we mainly sell the 

products close to expiration before we order the new ones. The better level of 

monitoring each product closer gives us the possibility to implement this solution in 

practice.  

6. What promotion strategies do you use? 

Whenever we have situations that appear to be waste, we use our promotion offers. 

We mainly use price cuts and advertisements on TV and radios second, we give many 

products for free like buy one get one for free. However, when we have large 

quantities, we consider that it is very important to sell this stock otherwise it will 

remain a burden for a long time in our warehouses because the procedures for 

disposing are really exhausting and take long time. Therefore, we might sometimes 

decrease the price at a very high percentage such as 60 or 70%.  

7. Ok, regarding to product due date identification, what solutions do you use? 

Our employees identify them, they have the lists of due dates that they report in daily 

basis. We are implementing a plan that has to do with the commitment of the staff to 

start checking sensitive products every day at 8-9 o’clock then write them down and 
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report them to the management. Management then reports them to the supplier or 

takes immediate decision to promote them.  

8. Ok, can you talk us more about your software solutions?  

We have a very helpful inventory management software, it gives us all the information 

we need regarding to each product, it replenishes the minus stock in just a click, and 

it is very synchronized, it refreshes fast.  

9. Ok, does it show the due dates of the products and is it integrated with any of 

your partners? 

No, it does not have the due dates feature but maybe we can modify in the future. 

However, when it comes to integration it is not but all the employees of our partners 

can use the software same as our employees so we can say that a certain information 

shared with our employees is shared with our partners in order to facilitate the 

cooperation and the process of work.  

10. What are the most challenges when it comes to the solutions discussed  

The toughest challenge that we can recognize is the short life of the product, this 

leads to the waste, to the cost increase, better handling habits and overall more 

demanding and less profit. Another challenge is the high level of cooperation between 

every process. One should transport and unload perishables very fast, the other 

should pause what he was doing to help the driver move the goods as fast as it can 

to the cooling room, the floor staff should check them directly and move to the shelves 

only in required batches that the shelf can fit. When you consider that you must 

undergo all those subprocesses and the deuteriation is high while profit is low 

sometimes it can be very stressful to work with fresh items.  

Another challenge that I would remember right now is the data accuracy. Sometimes 

the inventory registers are missed in the system and therefore automatic 

replenishment does whatever the system says. In some cases, it orders more than 

needed but, in some others, does not replenish at all while highly needed.  
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IEX: 

1. What is the first solution in order to avoid product expiration at your shelves?  

When we take in consideration our fresh percentage of the store, we have a strict 

replenishment policy, it allows 3 to 10 days of stock selling time. This varies between 

different groups of products. Another one is partnership with our suppliers, we have 

achieved an agreement with our suppliers to return the products that expire at our 

shelves. This is very useful because it covers us when it comes to the loss.  

2. Ok, regarding to product due date identification, what solutions do you use? 

We have known that there are contemporary solutions when it comes to auto ID 

identification however we have decided to stick at the manual way of identifying our 

products. The reason is that the implementation is very expensive, and it is not 

covered only with tags and reader, but it requires a huge integrated chain such as 

our suppliers, none of them work with those new systems and this imposes us as well. 

Identifying products is only difficult when we receive many pallets of merchandise 

and in each of the pallets there are many mixed products. 

3. Ok, how do you achieve to minimize the expiration of products? 

We have improved time after time, now we have the lists of the products that are most 

problematic, therefore we distribute these lists to the staff and ask them to check them 

in regular basis. They keep the lists with themselves and identify due dates. If the 

products have a short shelf life left, we notify the supplier to cut the process and 

promote to sell faster. When the sales are satisfying there is no problem with 

checking, only when the sales are low then the problem may appear.   

4. Ok, what is the promotion strategies you use the most?  

We operate with a very low profit at perishables, this is caused by their very short 

shelf life and the need to promote them very often. We use very often the 50% off 

strategy in cooperation with our suppliers we tend to diminish the expiration. If not 

sold after the promotion, we return them to the supplier. The total amount of the 
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damaged products is 4% of monthly sales, if this surpasses 4% then we will have 

serious problems in achieving profit targets monthly.  

5. What are the most challenges when it comes to the solutions discussed  

The challenges are the products short life but also the emballage, these products in 

many cases are packed with very thin packages if they are not handled with care, 

they are damaged this is sometimes a big challenge. Another challenge is their 

perishable state at fruits and vegetables is huge. We sometimes have 20% of the full 

stock as a waste, this is not as an effect of any of the other solutions mentioned 

however, they just have a very short life sometimes even a day.  

6. What do you do with products that expire often?  

The supplier is notified in advance and the products are delisted from our shelves.  

AM: 

1. What is your first solution to avoid perishable product expiration at your 

shelves?  

We use differentiation strategy for our sensitive food products. First, we measure the 

selling force of a store and this determines the whole policy for that store. We try to 

identify products close to expiration in daily basis and then we withdraw those 

products to sell at another store that sell them faster. Second, a perishable product 

with 50% of shelf life spent with bad sales will be promoted for two or three days in 

the middle of its shelf life with extra shelf space up to 70% increment and minimizing 

some other products shelf space. This action will increase the customer demand for 

that product because they respond to shelf stimulation.  

2. Ok, you mentioned monitoring in daily basis, how do you identify due dates?  

First, the due dates are identified when sensitive perishable products are received in 

the warehouse. If there are several batches with several due dates, they are sorted 

following FEFO solution. In this way they are placed in the shelf. Besides this, they 

are checked every day from the staff if any of the customers has disordered the FEFO 
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sortation. If it happens that something has missed from this solution and the expiry 

dates approaches close, then, we apply the solutions mentioned above based on the 

risk level.  

3. What is the method to identify the due dates exactly? 

The warehouse keeper reads them and takes record of some very short life products 

so we can take close care to them.  

4. What replenishment solutions do you use?  

We use automatic replenishment; we usually analyze the sales for one month and 

based in it we set the quantity for each week sometimes even less regarding to the 

products. 

5. Are you able to save the extra stock if need?  

Yes, we have backroom coolers in some of our stores, but in some of the stores they 

are not affordable, and we just replenish based in the shelf space basis.  

6. Ok, how do you promote your close to expiry products?  

I have mentioned the plans above A and B. If the plan A and B do not work, we pass 

on the plan C where we cut off the price initially for 30% in the first three days 

continually and then based on sales we can still decrease the price to 50% which in 

the majority of cases has shown to be successful. Sometimes there is another solution 

that we use, and that is giving one for free for two products bought.  

7.  Do you achieve to minimize the expiration of products? 

Yes, these methods have been positive in the proactive therefore we still use as out 

main solutions. Of course, there will always be some products that will be more 

sensitive than others and for those after all the steps taken, they still expire we will 

fix the order quantity or delist completely.  

8. What are the most challenges when it comes to the solutions discussed  
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The biggest challenges when implementing there PIM solutions are that sometimes 

our stores are mainly frequented from vast customers in the weekend and if it happens 

to be the middle of the week and just some days left for a certain product then we 

might apply all the solutions that we have and still end up with the product expired.  

Second, it can be the lack of care for the product by the staff both in implementing 

the promotion solutions and fixing price tags and more that can lead to failure to 

avoid the product expiration. Next, having backroom coolers is challenging and not 

affordable, others are the short lives of the products and the small shelf space for the 

products that sell more.  

9. What do you do with products that expire often?  

We fix the replenishment threshold and analyze if the products need to be delisted so 

they are not ordered any further.  

MAXI: 

10. What is your first solution to avoid perishable product expiration at your 

shelves?  

We work mainly with perishable products at our stores, approximately 60% of our 

stores are fresh food products. Therefore, we have come up with a cooperative 

replenishment policy, both our employee and the supplier go at the shelf and order 

the amounts that the shelf can fit. This is one of the best solutions we found so far 

because it minimizes the risk of overstocking, out stocking, but it also gives the chance 

of modifying the order according to the sales weekly or daily depending in the 

replenishment period.  

11. Ok, but can you achieve daily replenishment and how fast is this process?  

Look, our strategy is neighborhood store concept, this defines us as a store that will 

sell some very necessary household things such as fresh fruits and vegetables, meat, 

cheese, crème fraiche etc. In a concept that you want to cook something, and you buy 

these things in a fast time manner. This strategy allows us to focus more on some best 
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sold items and then made an agreement with mainly 4 or 5 suppliers that supply these 

groups of products. Thus, we achieved a collaborative agreement with these suppliers 

so they can check regularly and refill the stock two to three times a week using small 

and cooling vehicles that can move easier and cheaper in the city streets. The order 

is done seamlessly, our employ checks the shelf, if there are absences, he calls the 

supplier, supplier comes with his handheld and makes the order directly. The order 

comes the next day.  

12. How do you identify the due dates from the products? 

Our employees check the dates of the products and then report them or promote them 

in the shelf, so they are sold first. Because we sell mainly fresh products we are 

specialized in this field, this allows us to sell our products in time without 

deteriorating otherwise we don’t sell fresh products, but we are same as others. 

Because of this we tend to become very careful. It is important to identify the dates 

of our products personally because technology can miss more in our stores.  

13. Ok, how do you promote your close to expiry products?  

It is very important for us to sell the products as fresh as possible, therefore we have 

convenient prices from the first day, we do not sell our products with a price increase 

and then cut the price off. No, we have a standing promotion solution, we have a 

convenient price and if the sales of a product don’t go as well as they should then we 

change the batch for another before this product expires. We don’t like to sell one or 

two days left life products because then we endanger our company’s existence. We 

have an agreement with our suppliers to change those batches with new ones so they 

can also sell those products to some other retailer that likes to sell cheap.  

14.  Do you achieve to minimize the expiration of products? 

We found a solution that promises less expired products, this is to focus more on sales 

rather than focusing on minimizing the product expiration. We take care that when 

the customer enters our store to find clean, well maintained products, reasonable 

prices and great customer service, this so far has resulted to improve the sales of our 
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fresh products. In fact, we have had more challenges with the suppliers that supply 

long shelf life products rather the ones that supply fresh. Sometimes, the long shelf 

life products are forgotten in their shelves and are not taken care enough thus 

expiring on the shelf. The suppliers don’t want to cover these losses afterwards 

because they deny accepting something that they have not been in knowledge of.  

15. What are the most challenges when it comes to the solutions discussed  

One of the challenges we consider to be, the shelf space. We have some products that 

are sold very fast, e.g. some sort of yogurts are sold very fast because we have stores 

at the center of the capital city and many choose to have the breakfast and lunch 

outside. Because of the shelf space we are not possible to increase the quantities in 

these stores, moreover, backrooms are a real challenge, in many stores we don’t have 

backrooms because of the space. We have chosen to have a wider selling display 

instead of a backroom. Therefore, storing is a challenge but we have solved kindly 

with the cooperative replenishment, so the stock goes directly in the display for sale. 

Another, challenge is when suppliers want to push their sales and overload our tiny 

shelves. This is very challenging because sometimes they leave some batches in the 

floor despite being warned many times for it. When it comes to storing, even the 

transporting with special vehicles is a challenge, is suppliers don’t find it profitable 

to deliver they won’t run their fridges for two or three products. This is a challenge 

and hard to solve.  

Another challenge is real time monitoring, neither manager nor I can monitor the 

flow of sales because this is the downsize of human monitoring, only employees are 

able to see the real time sales happening.  

16. What do you do with products that expire often?  

We delist the products that have bad sales, they are erased from the system so they 

shall not be ordered again. Otherwise, products that have expired and suppliers don’t 

cover are waste and we must register as our own loss.  

 


