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A B S T R A C T 

Lean initiatives have been largely implemented in organisations as a means to 

increase productivity and improve performance. Lean has recorded success in 

different sectors including the food industry. This article focuses on 

determining the critical success factors (CSFs) for the implementation of lean 

in the Moroccan food industry then ranking them using fuzzy TOPSIS. The 

results highlighted that the most six CSFs of Lean in the Moroccan food context 

are perceptively: communication, leadership and top management 

commitment, training and education, skills and expertise, employee 

involvement, and change in the company culture. This paper can help 

practitioners and professionals in the food industry as a guide for the success 

of lean implementation in their organisations. 

© 2023 Published by Faculty of Engineering  

 

 

 

 

1. INTRODUCTION  
 

Around the world, food processing is among the biggest 

industries and takes a principal priority in numerous 

national economies. However, it is expected that by 2075 

the world inhabitants will attain 9.5 billion, which will 

engender an acute rise in food production (Kazancoglu et 

al., 2021). An important number of challenges will be 

increased with the increment of the world’s demography 

which are relative to meeting the expanding population 

needs, particularly the food security (Badraoui, 2019).  

  

According to the report of the FAO (FAO 2011), one-

third of the world’s production of food is wasted or lost 

in the whole food supply chain (Zhao et al., 2020). 

Accordingly, high volumes of food industry waste draw 

attention at both the national and international level and 

in the political, scientific and social context.  

 

In order to achieve sustainability in the agricultural 

sector, it is crucial to make the right decisions concerning 

the food supply chain (Chen et al., 2020). Furthermore, 

the elimination of waste in the food business necessitates 

a methodical and analytical way of thinking, where 

innovative and new manufacturing initiatives are 

considered. On the other hand, the lean manufacturing 

LM concept is a linked collection of tools, principles, 

practices, and techniques that the main goal is to remove 

and eradicate waste and non-value added operations. The 

implementation of the lean in organisations of food 

manufacturing can improve customer value by reducing 

cost (Lehtinen & Torkko, 2005). Also it can improve the 
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efficiency of production processes. (Goncharuk, 2009; 

Mahalik & Nambiar, 2010). 

 

Lean is an initiative whose ultimate objective is to 

eliminate all sources of waste to satisfy the customers and 

shareholders demands (Asmae et al., 2020). The aim of 

lean is to enhance quality, and reduce costs and delivery 

times, as long as ameliorate staff safety. (Womack et al. 

1990) described it as a “dynamic process of change, 

driven by a set of principles and best practices aimed at 

continuous improvement.”  

 

The eradication of waste (or “muda”) and operations with 

non-value added is the focus of lean initiatives. Waste 

can be defined as anything that does not add value to the 

customer and add costs. According to Taiichi Ohno, the 

founding father of the Toyota Production System (TPS), 

there exist seven categories of wastes: overproduction, 

unnecessary transportation, unnecessary motion, 

excessive inventory, defects, waiting and inappropriate 

processing. The non-exploitation of employees skills and 

expertise to improve the company performance is added 

as an eighth category (Asmae et al., 2019).Several 

empirical studies in various industries, illustrated that 

LM has engendered multiple concrete and intangible 

profits as productivity, delivery, and quality 

improvement  improvement and customer and employee 

satisfaction (Abdulmalek & Rajgopal, 2007; Fullerton & 

Wempe, 2009). 

 

Encouraged by the effective results of Lean application 

in Toyota, numerous companies from different sectors 

and countries have tried the implementation of Lean 

techniques and tools to improve their productivity and 

develop their competitiveness. Recently, the increasing 

pressure from consumers and competitors in the food 

processing sector have made food organisations increase 

the adoption of Lean practices (Mahalik and Nambiar 

2010; Scott eta al. 2009; Thomas and Barton 2006). 

 

 The development of lean methods has been widely 

linked to the automotive industry and other 

manufacturing industries (Liu et al., 2020). However, the 

Lean approach is a common method for the eradication 

of waste in the food sector (Vlachos, 2015). Several 

academics have confirmed the success of the application 

in the food supply chain (Liu et al 2020; Maalouf and 

Zaduminska, 2019; Vlachos 2015; Idrissi & Benazzouz 

2019; Manzouri et al., 2014; Gładysz et al., 2020). The 

results revealed that the lean initiative is applicable in the 

agro-food supply chain and leads to waste elimination 

and performance improvement.  

 

Despite the successful experiences, implementing lean 

approach in food supply chains is a not fully developed 

subject due to a number of challenges like insufficient 

understanding and awareness of the nature of “waste” 

and the absence of effective methods for 

eliminating/reducing waste in food supply chains 

(Folinas et al., 2013). The slow penetration of Lean into 

the agricultural business is associated with the 

complication of the agro food supply chain, the 

perishability of a large number of food products, and 

active consumer requirements (Dora et al., 2016).  

(Maalouf & Zaduminska 2019) assert that the typical 

features of the food supply chain like seasonality, short 

shelf-life, and miscellaneous raw elements are the origin 

for the restricted utilisation of lean in the food sector. 

(Manzouri et al., 2014) evaluate the implementation of 

lean initiatives in the Malaysian supply chain of Halal 

food, the finding highlighted that plus than 70 percent of 

the firms stated that LM has not yet been applied in their 

company. (Dora et al., 2012) in their study have found 

that lean implementation in food processing is generally 

weak. 

 

Afterward, there is a shortage in   reporting the best 

practices or instructions concerning the evaluation of 

lean performance in food supply chains (Chen et al. 

2020). Moreover, a restricted number of studies focus on 

the suitability of LM for the food processing industry 

(Mahalik and Nambiar 2010; Scott et al. 2009). 

Numerous studies have tackled the implementation of 

lean in developed countries in the agro food sector. But, 

only a limited number have been realised in Morocco 

(Farissi et al., 2021). 

 

Moreover, a lot of researchers have studied the 

conceptualisation of lean enterprise but the establishment 

of such an enterprise generally is not as simple as 

application strategies would imply and the way for a 

profitable implementation is not clear (Richard et al. 

2021). Before the implementation of lean, it is necessary 

as a first step in any context to determine and prioritise 

its critical enablers. A successful implementation of lean 

does not totally depend on correct methods and tools 

application only but also in determining and 

understanding the critical success factors that have to be 

followed (Costa et al., 2018). 

 

There exist various researchers that have addressed the 

determination and the prioritisation of these enablers, 

usually introduced as critical success factors (CSFs) in 

different sectors and industries in the Moroccan context 

(Belhadi et al., 2018; Elboq et al., 2020; Arabi et al. 

2022). Nevertheless, as far as the authors know, there 

doesn't exist a study that targeted the CSFs of lean 

implementation in the food manufacturing in Morocco. 

To close the gap, this article aims to identify and 

prioritise the CSFs of lean application in the food 

organisations in Morocco. Fuzzy technique for order of 

preference by similarity to ideal solution (TOPSIS) is 

adopted to determine and prioritise CSFs of LM using 

information that was gathered by distributing a survey to 

professionals of the Moroccan food organisations. The 

survey was designed to determine factors that are critical 

for an organisation to take in consideration when 

launching a lean project. 

 

https://www.emerald.com/insight/search?q=Rosemary%20R.%20Fullerton
https://www.emerald.com/insight/search?q=William%20F.%20Wempe
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The motivation for this research is to figure out the effect 

of different determinants on the application of lean to 

help food companies to direct their resources and efforts 

in an appropriate way to raise the chances of a fruitable 

application.  

 

The structure of the paper comprises the following 

sections. Section 2 presents a review of the literature of 

lean application in the food supply chain, section 3 

illustrates the methodology of research. Section 4 

introduces the main findings and discussion. The final 

part presents the conclusion and limitations. 

 

2. LITERATURE REVIEW  

 

2.1 Critical success factors  
 

CSFs are the satisfactory results of a restricted amount of 

areas that will guarantee the successful competitive 

performance of the company (Zwikael & Globerson, 

2006). (Rungasamy et al., 2002) considered CSFs as the 

principal factors that generate the success of any approach 

or program, according to this definition, if the purpose 

related with the factors are not realised, the application of 

the approach will possibly be unsuccessful.  

 

In accordance with the definition of (Boynton & Zmud, 

1984), CSFs are those few things that have to work out to 

assure success for an organisation or a manager. They 

illustrate those areas of management that must be 

continually accorded particular attention to attain high 

performance. CSFs involve issues that are fundamental to 

present operating activities of an organisation and to its 

success in the future (Boynton and Zmud 1984). 

 

(Hofer and Schendel 1978) assert that the principal success 

factors are the variables that can be influenced by the 

management decisions that would considerably impact 

completely the competitive position of an industry. 

Generally, these factors differ from one sector to another. 

(Leidecker and Bruno1984) as well described CSFs as the 

variables, conditions or characteristics that may 

significantly influence the success of the firm when they 

are properly managed and maintained. 

 

Critical Success Factors (CSFs) represent the main areas 

that require regular and accurate recognition from 

management that can be used to manage a working 

program in a better systematic way (Dobbins & Donnelly 

1998). To deeply understand, CSFs allow a company to 

evaluate its opportunities, threats, strengths, and 

weaknesses in these dimensions, which is compulsory in 

establishing a robust strategy to attain desirable objectives 

(Leidecker & Bruno1984). 

 

The CSFs can directly impact positively or negatively the 

performance. Actually, if they are correctly determined 

and applied, they can lead to success. Contrariwise, if the 

factors are not correctly utilised they can drive to failure 

(Houti et al., 2019). 

2.2. CSFs of Lean implementation in food 

industry 
 

Besides the successful experiences of Lean 

implementation, the literature also includes cases of 

unsuccessful lean adoption (Kundu & Manohar, 2012). 

The implementation of lean is not just about utilisation of 

a collection of tools, but it involves the utilisation of 

principles and systematic methodologies (Abdulmalek & 

Rajgopal, 2007). The disagreement of the results 

demonstrates the need to determine and understand the 

critical success factors (CSFs) or critical failure factors 

(CFSs) for Lean to ensure an appropriate and successful 

application. 

 

Various researchers have identified and analysed the CSFs 

of Lean implementation in different activity sectors. 

Therefore, a review of different papers that have studied 

the CSFs and CFFs for a LM adoption in the food industry 

has been conducted. Table1 presents different sources that 

address CSFs and CFFs of lean implementation in the food 

organisations. 

 

(Dora et al., 2013) analysed CSFs of Lean in food SME 

with a review of the literature and accomplished with a 

survey of three European food processing firms, the results 

showed that in-house expertise and skill of the workforce 

and organisational culture are the most CSFs for Lean 

initiatives. (Dora et al., 2016) assessed the determinants of 

Lean application in food SMEs by studying four food 

companies. They identified 12 determinants that impact 

the application of lean: piecemeal approach, culture, 

commitment of top management, training, change agent, 

multifunctional team, remuneration, resource, 

organisational structure, nature of the product, nature of 

the process, and nature of the plant.  

 

(Costa et al., 2018) conducted a literature review 

concerning CSFs of lean in the food industry. The findings 

show that managerial factors including skilled workers, 

training program, management commitment, and change 

agent participation are the most cited in the literature. 

 

(Farissi et al., 2021) in their study highlighted that the main 

barriers for lean adoption in the Moroccan food sector are 

the absence of training and knowledge, absence of 

management commitment, and poor delegation which 

means the lack of employee involvement. In addition, 

(Rifqi et al. 2021) have implemented tools of Lean and six 

sigma in a Moroccan cookies plant. During the 

implementation they faced multiple difficulties that 

influenced the application of lean are the absence of 

implication of the top management and the poor training 

and the lack of implication of the employees.   

  

(Azalanzazllay et al., 2022) studied the determinants that 

influence the pre-implementation of lean and six sigma in 

the food processing. Based on the results, practitioners 

need to ensure that LSS implementation is fruitful by 

considering the following aspects: organisational culture 
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readiness, management support and leadership, employee 

involvement, project management, external relations, and 

process management. In addition, it was found that senior 

management and leadership is the most critical factor. 

 

Table 1. Literature review of CSFFs and CFFs of lean in food manufacturing 
Author Activity sector Methodology Country CSFs/CFFs 

Upadhye et al. 2010  
Food 

manufacturing 
Case study India 

 

  

 

Low knowledge and skills                                                                           

Low motivation                                                                                              

Top management’s commitment 

and support                                                                                                                                                                                                                                                             

Dora et al. 2016  
Food 

manufacturing 
Survey  Belgium 

 

  

 

Commitment of top management                                 

Training   

Organisational culture                                                                                                                                                                         

Resources,                                                                                                      

Organisational structure,                                          

Multifunctional team,                                                           

Remuneration and rewards                                              

Change agent,                                                         

Piecemeal approach. 

Vlachos 2015 

 

Food 

manufacturing 
Case study UK 

 

  
 

Lack of top management support                                                   

Lack of lean knowledge                                                                                   

Motivation  

Message Costa et al. 

2017 

 

Food 

manufacturing  

Literature 

review 
US 

 

  

 

Management commitment                                              

Training program                                                                  

Skilled workers                                                            

Change agent participation 

Borges Lopes 2015 

 

Food 

manufacturing 
Case study Portugal 

 

  

 

Lack of training                                                                                               

Lack of involvement of employees                                                          

Lack of a continuous improvement 

culture                                                 

Lack of monitoring                                                                                                  

Rifqi et al. 2021 

 

Food 

manufacturing 
Case study Morocco 

 

  

 

Lack of top management 

involvement                                                   

Lack of Training                                                                                    

Lack of Employees implication 

Farissi et al. 2021 

 

Food 

manufacturing 
Survey Morocco 

 

  

 

Lack of management commitment                                               

Lack of training and knowledge                                                    

Poor delegation 

Azalanzazllay et al. 

2022 

 

Food 

manufacturing 
Case study Malaysia 

 

  

 

Management support and 

leadership                        

Organisational culture readiness                                                                                         

Project management                                                    

Employee involvement  

Process management                                                

External relations 

Moya et al. 2016  
Food 

manufacturing 
Case study Ecuador 

 

Training  

Commitment and involvement of 

high direction 

Leadership 
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After reviewing the literature focusing on CSFs of lean, 12 

CSFs were extracted and presented in table 2. Actually, 

during the CSFs’ investigation the difficulty faced by the 

authors was the utilisation of various terms by different 

researchers for the same CSF. 

 

Table 2. CSFs of lean implementation and their frequency in the literature 

Critical success factors of Lean 

implementation 

Authors 

CSF1 
Leadership and top 

management commitment  

(Achanga et al., 2006); (Larteb et al.,2015); (Elkhairi et al., 2019) ; (Bakås Ottar 

et al., 2011); (Dora et al., 2016); (Belhadi et al., 2018) ; (Chahal et al., 2021); 

(Yuik et al., 2020); (Houti et al.,2019); (De La Vega et al., 2020) ; (Upadhye et 

al., 2010); (Vlachos 2015); (Costa et al., 2018), (Rifqi et al.,2021); (Farissi et al., 

2021); (Azalanzazllay et al 2022); (Moya et al., 2016) 

CSF2 Employee involvement 

(Bakås Ottar et al., 2011); (Noori 2015); (Marin-Garcia and Bonavia 2015) ; 

(Rifqi et al.,2021); (Farissi et al., 2021) ; (Azalanzazllay et al 2022);  

(Yuik et al., 2020) 

CSF3 Suppliers link 
(Noori et al., 2015); (De La Vega et al., 2020) ; (Azalanzazllay et al 2022);   

(Yuik et al., 2020); (Wilfred et al., 2018) 

CSF4 Progress monitoring 
(Bakås Ottar et al., 2011); (Houti et al.,2019); (Borges Lopes et al., 2015);  

(Larteb et al.,2015) 

CSF5 Skills and expertise 
(Achanga et al., 2006); (Dora et al., 2013); (Belhadi et al., 2018); (Houti et 

al.,2019); (Upadhye et al., 2010); (Vlachos 2015); (Costa et al., 2018) 

CSF6 Change in the company culture 

(Achanga et al., 2006); (Dora et al., 2016); (Bakås Ottar et al., 2011); (Belhadi et 

al., 2018); (Elkhairi et al., 2019); (Houti et al.,2019); (Borges Lopes et al., 2015); 

(Azalanzazllay et al 2022);  (Yuik et al., 2020) 

CSF7 Communication 
(Belhadi et al., 2018); (Elkhairi et al., 2019) ; (Houti et al.,2019);  

(Yuik et al., 2020) 

CSF8  Training and education 

(Bakås Ottar et al., 2011); (Dora et al., 2016); (Belhadi et al., 2018); (Elkhairi et 

al., 2019); (Gandhi et al., 2018) ; (Houti et al.,2019); (De La Vega et al., 2020) ; 

(Costa et al., 2018); (Borges Lopes et al., 2015); (Rifqi et al.,2021); (Farissi et al., 

2021); (Larteb et al.,2015); (Moya et al., 2016) 

CSF9 Customer focus (De La Vega et al., 2020); (Hibadullah et al 2014); (Yuik et al., 2020) 

CSF10 
Link the method to the 

company strategy 

(Noori 2015); (Houti et al.,2019) 

CSF11 Kaizen team 
(Dora et al., 2016); (Noori 2015); (Houti et al.,2019); (Costa et al., 2018); 

(Azalanzazllay et al 2022); (Larteb et al.,2015); 

CSF12 Motivation and Reward system 
(Dora et al., 2016); (Chahal et al., 2021); (Upadhye et al., 2010); (Vlachos 2015); 

(Larteb et al.,2015); 

2.3. Fuzzy TOPSIS: 

 
Multi-Criteria Decision Making (MCDM) techniques are 

widely used in several disciplines, they can deal with a 

large range of economics, engineering, social, and 

management issues (Salih et al., 2019). The problems of 

decision making, in many real-world situations, can be a 

subject to many constraints, consequences and objectives 

that are not exactly recognised. Fuzzy sets within MCDM 

were proposed for the first time by (Bellman and Zadeh 

1970) to handle the ambiguity of human judgement. 

   

Fuzzy multi-criteria decision making (FMCDM) has been 

introduced by the integration of MCDM and fuzzy set 

theory, which includes models for decision-makers that 

manage uncertain and incomplete knowledge and 

information (Nădăban et al., 2016). Fuzzy numbers (FN) 

are used to present linguistic variables and interpret in a 

quantitative way the subjective assessment of a decision 

maker.  

Technique for Order Performance by Similarity to Ideal 

Solution (TOPSIS) is one of the popular tools used to 

solve problems in MCDM (Salih et al., 2019). The idea 

was proposed by Hwang and Yoon. According to this 

approach, the selected alternative must be the one that has 

the greatest distance to the Negative Ideal Solution (NIS) 

and the shortest distance to the Positive Ideal Solution 

(PIS) (Nădăban et al., 2016). TOPSIS was extended with 

FNs by (Chen 2000). Instead of numerical values, the 

fuzzy TOPSIS method uses linguistic assessments to 

make it more realistic (Chen 2000). Fuzzy TOPSIS is 

suggested where the ratings of alternatives and weights of 

criteria are rated by linguistic variables expressed by 

fuzzy numbers (Ertuğrul and Karakaşoğlu 2008). 

 

Fuzzy TOPSIS has been used in different contexts in the 

literature. It was applied by several researchers to weight 

and prioritise CSFs of different continuous improvement 

methods and approaches including LM (Ravikumar et al., 
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2016; Sohrabi and Khavanin 2015; Little and McKinna 

2005). 

 

According to (Chen 2000) fuzzy TOPSIS is applied by 

following a number of steps:  

Step 1: Create a decision-makers commission, then 

determine the criteria to evaluate. 

 

Step 2: Select which linguistic variables are suitable to 

rate alternatives and the weighting of criteria based on the 

linguistic variables (see table 3 and table 4). 

 

Step 3: Combine the weight of criteria to obtain the 

aggregated fuzzy weight �̃�𝑗 of criterion 𝐶𝑗 and pool the 

decision makers' opinions to get the aggregated fuzzy 

rating �̃�𝑖𝑗  of alternative 𝐴𝑖 under criterion𝐶𝑗. 

 

Assume that a K person's decision group, with respect to 

each criterion the importance of the criteria and the rating 

of alternatives can be determined as: 

�̃�𝑖𝑗 =
1

𝐾
[�̃�1𝑖𝑗 + 𝑥 2𝑖𝑗 +⋯+ �̃�𝐾𝑖𝑗]  (1) 

�̃�𝑗 =
1

𝐾
[�̃�1

𝑗 + �̃�2
𝑗 +⋯+ �̃�𝐾

𝑗]  (2) 

Where �̃�𝐾𝑖𝑗 and   �̃�𝐾
𝑗 are the rating and the importance 

weight of the Kth decision maker. 

 

Step 4: Form the fuzzy decision matrix and the 

normalised fuzzy decision matrix. 

 

A fuzzy multicriteria group decision-making problem 

which can be briefly presented in the form of a matrix as 

 

�̃� =

�̃�11 �̃�12 ⋯ �̃�1𝑛
�̃�21 �̃�22 ⋯ �̃�2𝑛
⋮ ⋮ ⋯ ⋮

�̃�𝑚1 �̃�𝑚2 ⋯ �̃�𝑚𝑛

    (3) 

 

�̃� = �̃�1, �̃�2, ⋯ , �̃�𝑛  (4) 

 

Where  �̃�𝑖𝑗  ; ∀𝑖, 𝑗 and �̃�𝑗 ; j =1,2…, n are linguistic 

variables. These linguistic variables may be expressed by 

triangular fuzzy numbers, 

 

𝑥 𝑖𝑗 = (𝑎𝑖𝑗 , 𝑏𝑖𝑗 , 𝑐𝑖𝑗) and �̃�𝑗= (𝑤𝑗1, 𝑤𝑗2, 𝑤𝑗3) 

The linear scale transformation is applied here to convert 

the various criteria scales into a comparable scale, in 

order to avoid the complex normalisation formula used in 

classical TOPSIS. Then, we can get the normalised fuzzy 

decision matrix designated by�̃�. 

 

�̃�𝑖𝑗 = [�̃�𝑖𝑗]𝑚×𝑛  (5) 

 

 

 

Where B is the benefit criteria and C the cost criteria, and 

�̃�𝑖𝑗 = (
𝑎𝑖𝑗

𝑐∗𝑗
,
𝑏𝑖𝑗

𝑐∗𝑗
,
𝑐𝑖𝑗

𝑐∗𝑗
), j𝜖 𝐵; 

�̃�𝑖𝑗 = (
𝑎−𝑗

𝑐𝑖𝑗
,
𝑎−𝑗

𝑏𝑖𝑗
,
𝑎−𝑗

𝑎𝑖𝑗
), 𝑗𝜖 𝐶 

𝑐∗𝑗 = 𝑐𝑖𝑗  𝑖𝑓 𝑗𝜖𝐵 

𝑎−𝑗 = 𝑎𝑖𝑗  𝑖𝑓 𝑗 𝜖 𝐶  

Step 5: Create the weighted normalised fuzzy decision 

matrix. 

Taking on consideration the different importance of each 

criterion, we can form the weighted normalised fuzzy 

decision matrix as 

�̃� =  [�̃�𝑖𝑗]𝑚×𝑛 ;  𝑖 = 1,2… ,𝑚 ; 𝑗 = 1,2, … , 𝑛   (6) 

Where �̃�𝑖𝑗 = �̃�𝑖𝑗 ∗  �̃�𝑗 

Step 6: Construct FPIS and FNIS. 

 Fuzzy positive-ideal solution (FPIS,𝐴∗) and fuzzy 

negative-ideal solution (FNIS, 𝐴−)  can be determined as 

𝐴∗ = (�̃�∗1, �̃�
∗
2, … , �̃�∗𝑛) ; 

𝐴− = (�̃�−1, �̃�
−
2, … , �̃�−𝑛) 

Where �̃�∗𝑗 = (1,1,1)  and  �̃�−𝑗 = (0,0,0) ; j=1, 2,…,n 

Step 7: Calculate the distance of each alternative from 

FPIS and FNIS, respectively. 

𝑑∗𝑖 = ∑𝑛
𝑗=1 𝑑(�̃�𝑖𝑗 , 𝑣 

∗
𝑗), 𝑖 = 1,2… ,𝑚    (7) 

𝑑−𝑖 = ∑𝑛
𝑗=1 𝑑(�̃�𝑖𝑗 , 𝑣 

−
𝑗), 𝑖 = 1,2… ,𝑚   (8) 

Step 8: define the closeness coefficient of each alternative. 

To define the ranking order of all alternatives, the 

closeness coefficient is calculated.  

𝐶𝐶𝑖 =
𝑑−𝑖

𝑑∗𝑖+𝑑
−
𝑖
, 𝑖 = 1,2, … ,𝑚   (9) 

Step 9: The ranking order of all alternatives is defined 

according to the closeness coefficient. An alternative 𝐴𝑖 

has the greatest distance from FNIS (𝐴−) and have the 

closest distance from the FPIS (𝐴∗) as 𝐶𝐶𝑖approaches to 

1. 

Table 3. Linguistic variables for the ratings (Nădăban et 

al., 2016) 
Linguistic terms for alternatives 

ratings 
Triangular FN 

Very poor (1,1,3) 

Poor (1,3,5) 

Medium (3,5,7) 

Good (7,9,10) 

Very good (9,10,10) 
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Table 4. Linguistic variables for the importance weight 

of each criterion (Nădăban et al., 2016) 

Rank Triangular FN 

Very low  (0.00, 0.10, 0.30) 

Low (0.10, 0.30, 0.50) 

Medium (0.30, 0.50, 0.75) 

High (0.50, 0.75, 0.90) 

Very high (0.75, 0.90, 1.00) 

 

3. RESEARCH METHODOLOGY 
 

As a principal objective, this paper aims to determine 

lean implementation CSFs in the Moroccan food 

organisations. The researchers adopted the survey 

instrument as a data collection strategy. The 

questionnaire was electronically created employing 

Google Form ©. Several steps were followed to create 

the survey as shown in figure1. As a first step, the 

literature was reviewed to determine the main variables 

of the survey by reviewing papers dealing with the same 

subject, focusing on LM in the food industry. After the 

structure and the formulation of the questionnaire a pre-

test of the questionnaire was done by a group of 10 

experts qualified in the food industry. 

 

The group of experts include two academics, two CEO of 

two companies leader in the food industry in Morocco 

with plus than 15 years of experience, two lean six sigma 

consultants certified lean six sigma black belt with more 

than 5 years of professional experience in lean 

implementation, two food supply chain responsible and 

two quality engineers with lean six sigma certification. 

The pre-test assures the validity and the reliability of the 

questionnaire. Revisions and adjustments have been 

made to the questionnaire based on their observations and 

suggestions. Eventually, all the experts strongly affirmed 

the validity of the final edition of the questionnaire and it 

was ready to be delivered. 

 

The survey has been distributed randomly to 100 

organisations with the activity of food processing in 

Morocco via e-mail attachments, including a cover letter 

presenting the objective of the investigation in French 

language.  The survey was distributed from September 

2021 through September 2022. Response rate of 40% 

was achieved with 40 valid responses. The size of the 

sample is corresponding to surveys previously realised in 

the field of quality management, as an example (Little 

and McKinna 2005) with 12 %, (Fotopoulos et al., 2011) 

with 31 observations, (Kumar and Antony 2008) with 

12.8% (64 observations), (Scott et al., 2009) with 11% 

(48 observations), and (Dora et al., 2016) with 15.2% (35 

observations).  

 

The statistical package for social sciences SPSS was 

adopted to treat the gathered information. Graphs and 

tables are used to interpret the outputs of data analysis for 

further discussion. 

 
Figure 1. Research methodology 

4. RESULTS AND DISCUSSION 

 
The aim of the first section of the survey is to collect 

general information about the responding organisation’s 

profile like activity area, the size and the age of the 

organisation, as well as other quality management 

practices history. The second section aimed to obtain data 

about the level of lean implementation in the companies 

(whether lean is implemented or not, how many years 

lean has been implemented). The third section intended 

to determine CSFS of lean in the Moroccan food context.  

 

4.1. General information on the respondent 

organisation 

In the first section of the questionnaire, the background 

of the organisations and the profile of the participants are 

described. 75 percent of the organisations are large 

enterprises and 25 percent are SMEs. 25 percent of the 

companies are aged more than 15 years and only 5 

percent are newly settled with an age less than 5 years.  

The gathered data of the various activity sectors included 

beverage 15 percent, Dairy 17.5 percent, vegetables and 

fruits 12.5 percent, flour milling 10 percent other sectors 

and more details are presented in table5.  

 

The survey contained respondents from different 

hierarchies and positions within the firm: senior 

management 60 percent, middle management 27.5 

percent and others (technicians, controllers and 

operators) with 12.5 percent.  The participants were 

asked to determine the years of experience in their actual 

position. 35 percent of the participants are beginners with 

less than 2 years of experience in their posts (the majority 

have senior management positions that require several 

years of experience), 42.5 percent are experienced with 

years of experience between 2 and 10 years, and 22.5 

percent are experts with plus than 10 years of experience.  
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Table 5. Overall representation of the general 

information of the responding organisations 

Characterictics Freque

ncy 

percent

age 

Company size:     

SME 8 25 

Large enterprise  24 75 

Activity sector:     

Biscuit 2 5 

Beverage 6 15 

Charcuterie 4 10 

Canned products 2 5 

Dairy 7 17.5 

Vegetables and fruits 5 12.5 

Flour mill 4 10 

Fish  3 7.5 

Sugar  3 7.5 

Others 4 10 

Company age:     

Less than 5 years 2 5 

Between 5 and 10 years 6 15 

Between 10 and 15 years 7 17.5 

More than 15 years 25 62.5 

Position held :     

Senior management 24 60 

Middle management 11 27.5 

Others 5 12.5 

   Experience years in the actual 

position: 

    

Beginner "Less than 2 years" 14 35 

Experimented "2 to10 years" 17 42.5 

Expert "plus than 10 years" 9 22.5 

Lean implementation:   

Implemented 32 80 

Not implemented 8 20 

For how long lean has been 

implemented?   

Less than 3 years 15 37.5 

Between 3 and 6 years 7 17.5 

Between 6 and years 3 7.5 

More than 9 years 7 17,5 

Not implemented 8 20.0 

Where lean has been 

implemented?   

Implemented in few departments 16 40 

Implemented in most departments 12 30 

Implemented throughout the 

company including suppliers 
4 10 

Not implemented 8 20 

 

Furthermore, the participants were demanded to assert 

what approaches of quality improvement were currently 

utilising in their organisations and what quality system 

standardizations their companies were certified. The 

survey’s results show that 3 of the participating 

organisations were just certified ISO9001, others were 

certified ISO9001 besides others, while 6 organisations 

were not certificated. 

 

4.2. Level and motivation of implementing LM in 

the organisations 

 A survey was conducted with Moroccan food industry 

participants to determine the status of lean adoption, the 

participants were asked if their company has 

implemented lean approach and if yes for how many 

years and in how many departments. The results showed 

that 80 percent of the respondents have applied lean in 

their organisations and 20 percent have not applied lean. 

Amid the organisations that have implemented lean 37.5 

percent have implemented Lean for Less than 3 years, 

17.5 percent between 3 and 6 years, 7.5 percent between 

6 and 9 years, and 17.5 percent have implemented Lean 

techniques for more than 9 years. Lean techniques and 

tools have been implemented in a small number of 

departments for 40 percent of the organisations and 30 

percent have applied Lean in most departments, while 

only 10 percent of companies have implemented Lean 

through the whole company.  

 

In order to determine determinants that drove 

organisations in the food industry to embrace lean. The 

respondents were requested to indicate the motivation 

factors of lean implementation. After a revision of the 

previous studies, and adopting the classification of costa 

2018 the motivation factors were classified in 4 

categories as follow: time, value, defect and cost. The 

participants were required to select one or more 

appropriate factors. This question is a multiple choice 

question from which it is allowed to simultaneously 

choose one or multiple options. Table 6 presents the table 

analysed by SPSS of multi-response frequencies 

including numbers and percentages. 

 

Table 6. Motivation factors of lean implementation 

Motivation 

factors 

Answers 
Percentage  of 

observations N : Percentage : 

Time 25 24.3% 67.6% 

Value 24 23.3% 64.9% 

Defect 26 25.2% 70.3% 

Cost 28 27.2% 75.7% 

Total 103 100.0% 278.4% 

a. Group of dichotomies tabulated at value 1. 

 

It is noted that the sum of answers (103) is higher than 

the total of participants which is 40, and the total of the 

observations percentage (or participants percentage) 

278.4 percent is higher than 100 percent which illustrate 

the sum of the percentages, because multiple options are 

possible and participants can select  4 answers at a time. 

This result signifies that every participant has an average 

of 2.784 motivations or reasons to implement lean.  

 

As shown in table 4 cost (75.7 percent) ranked as the 

most important factor motivating food industry 

participants to apply lean practices in their companies 

followed by defect (70.3 percent), time (67.6 percent), 

while value (64.9 percent) was the last ranked factor. The 
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results confirm the founding of costa et al 2018 which 

indicate that drivers related to cost are what motivate 

organisations the most for lean implementation followed 

by defects. 

 

The cost related factors are the main factors that motivate 

food companies to adopt lean. This result can be 

explained by the usual price reduction in the food 

products required by the powerful retailers who apply a 

high pressure on food producers (Jain and Lyons 2009). 

In addition the food sector has become more competitive 

and customers have become more selective which pushes 

professionals in the food industry to decrease cost and 

time and enhance quality by eliminating defects to meet 

customer demands. On the other hand, other factors are 

explicitly related to the cost factor as reported by (Hopp 

and Spearman 2004). The elimination of waste presented 

in time and defects will lead to the reduction of cost.  

 

4.3. Prioritising CSFs using fuzzy TOPSIS 

To define the main critical success factors for Lean 

implementation in the Moroccan food supply chain, a list 

of 12 items (table 2) presenting success factors 

considered critical for lean application extracted from 

previous studies in lean implementation. The list was 

afterward inserted in the survey, and the respondents 

were required to assess the importance of the factors 

according to the Likert scale. The question was 

developed in a 5 point Likert scale from 1 to 5 to 

determine CSFs of lean: not important (1), slightly 

important (2), important (3), very important (4), critical 

(5).  

The empirical validation of the information was executed 

by applying Cronbach alpha to check the internal 

consistency and the reliability of the 12 items of the 

measurement instrument. The Cronbach alpha value 

differs from 0 to 1. A greater consistency of the items is 

defined by a higher value of alpha (Cronbach 1951). 

Generally, an alpha value is acceptable and indicates high 

internal consistency when it ranges from 0.70 to 0.95 

(Mpofu et al., 2017; Jin et al.,  2017).  In this study the 

alpha value of the scale is 0.9 greater than 0.7, which 

signifies a high internal consistency of the five-point 

scale measurements and ratifies the reliability of the scale 

for the objective of this survey. 

 

To have a relevant sampling, the answers of participants 

who have not implemented lean (they are the same 

organisations that are not certified) in their organisations 

(8 participants) have been eliminated and 32 answers 

were considered. The likert scale was converted to the 

linguistic variables of TOPSIS as shown in table 7. 

 

Table 7. Motivation factors of lean implementation 
Likert scale TOPSIS linguistic variables 

Unimportant Very poor 

Slightly important Poor 

Important Medium 

Very important Good 

Critical Very good 

For the ranking of the 12 factors, the fuzzy TOPSIS steps 

were followed as presented above in the fuzzy TOPSIS 

approach section. In the first step the linguistic weighting 

variables (presented in Table 8) were used to assess the 

importance of the items. In Step2 the linguistic rating 

variables (presented in Table 3) were used to assess the 

rating of alternatives with respect to each criterion. By 

using step3 the linguistic evaluation was transformed into 

triangular fuzzy numbers to create the fuzzy decision 

matrix and define the fuzzy weight of each criterion as 

Table 4.  

 

The matrix is based on all the information available on 

factors. Every row of the matrix is allocated by one factor 

and every column is assigned a value by an expert. As a 

step4 the normalised fuzzy decision matrix was formed 

and presented in table. Next the weighted normalised 

fuzzy decision matrix was formed and the negative and 

positive ideals for the CSFs were calculated. The 

equations 7 and 8, were used to obtain the distance d+ 

and d− for each factor. The CCi is defined for each factor 

utilising equation 9. The values of d+, d− and CCi with 

the rank of CSFs are presented in Table8. 

 
Table 8. TOPSIS linguistic variables corresponding to 

likert scale 

CSFs d* 𝑑− CCi Rank 

Communication 2,99 12,80 0,81 1 

Leadership and top 

management 

commitment 

3,05 12,63 0,80 2 

Training and 

education 
3,57 11,74 0,77 3 

Skills and expertise 3,98 11,17 0,74 4 

Employee 

involvement 
4,17 10,99 0,73 5 

Change in the 

company culture 
5,08 9,85 0,66 6 

Progress monitoring 6,28 8,76 0,58 7 

Motivation and 

reward system 
6,66 8,37 0,56 8 

Link the method with 

the company's 

strategy 

7,97 7,75 0,49 9 

Customer focus 8,20 6,08 0,43 10 

Kaizen team 10,25 5,10 0,33 11 

Supplier link 11,43 3,88 0,25 12 

 

The findings show that the six most important CSF for 

lean implementation in the food industry for Moroccan 

professionals are respectively communication, leadership 

and top management commitment, training and 

education, skills and expertise, employee involvement, 

and change in the company culture. For the six less 

important CSFs include respectively: progress 

monitoring, motivation and reward system, link the 

method with the company’s strategy, customer focus, 

Kaizen team and supplier link. 

 

LM initiatives necessitate essentially a completely 

distinctive management philosophy than the approach of 
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classical mass production (Larteb et al., 2015). 

Furthermore, to attain superior results and organisational 

objectives in product and process quality the integration 

of LM practices in the shop floor by the means of an 

accurate and superlative lean leadership is required 

(Moya et al., 2016). 

 

Communication is a very important enabler for lean 

implementation success and it is considered as a main 

characteristic for an effective leadership of LM. 

Developing and applying both visual and verbal and 

mutual effective communication structures and systems 

play a vital role in engaging and involving staff in the 

improvement process of LM (Laureani and Antony 

2017). 

  

The success of LM in the food industry necessitates an 

important degree of skills and knowledge of lean 

initiatives. The qualified skill and knowledge consist of 

the competence of the workers, the training and the 

learning of employees (Punnakitikashem et al., 2013). 

Training must also be at the level of management not 

only at the employee level to expand the management 

changes dynamics in the whole organisation (Asnan et 

al., 2014).  

 

The training and the educational programs must develop 

the knowledge on the particular aspects of the food 

industry. Because, without an appropriate understanding 

of the particular features of the food sector, the LM 

practices may not lead to the wanted outcomes or would 

even be unprofitable (Cox, A., and D. Chicksand. 2008). 

  

In addition, food supply chains have multiple 

characteristics that distinguish them from other supply 

chains. So organisations need to improve dynamic 

competences and an organisational learning culture in 

order to allow quick and effective response to the 

challenges of the rapid changing and hypercompetitive 

environment (Manville et al 2012) of the food industry. 

Consequently, the process of the LM implementation has 

to be regulated to distinct internal and external 

characteristics of food organisations.  

 

 

 

 

5. CONCLUSION: 
 

Lean approach is considered as an applicable 

improvement initiative for food manufacturing. The 

successful implementation of LM in food organisations 

can eliminate food waste which is considered as a very 

important issue worldwide. To attain the desirable 

improvement and guarantee a successful lean 

implementation, it is critical for organisations to establish 

an effective CSFs-based implementation roadmap.  

 

In this context, this study can help professionals and 

researchers to gain an accurate and deep understanding 

of lean CSFs and provide them with insights about some 

features regarding lean implementation in the field. 

 

The survey results of 40 organisations operating in the 

food industry in Morocco indicate that the plurality of the 

enterprises have been implemented lean in less than 3 

years (37.5 percent) and the tools and techniques of LM 

have been applied in a small number of departments (40 

percent). Which confirms that lean is an evolving 

approach in the food industry and its implementation is 

low and still in the first stages. 

 

The findings of prioritising CSFS using fuzzy TOPSIS 

identified the most important CSFs in the point of view 

of Moroccan food professionals. It was found that the 

most six CSFs of lean in the Moroccan food context are 

respectively: communication, commitment and support 

of top management, training and education, skills and 

expertise, employee involvement, and change in the 

company culture. The factors are management-resource 

related which are linked and complete each other. 

This paper reply to the need determined in the literature 

of lean philosophy in the food sector to examine the 

factors that affect the implementation of LM, since there 

is a shortage in the literature about lean CSFs in the food 

industry in general and in the Moroccan context in 

specific. 

 

This study is limited to the Moroccan food industry only. 

On the other hand, the number of companies questioned 

is limited and the gathered data are restricted; but it can 

be the base of a case study that will examine the 

applicability of the CSFs in the Moroccan food industry. 
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