
Addressing Food Waste and Loss in Nigerian Food Supply
Chain: Use of Lean Six Sigma and Double-Loop Learning

Item Type Thesis

Authors Kolawole, Olushola A.

Rights <a rel="license" href="http://creativecommons.org/licenses/
by-nc-nd/3.0/"><img alt="Creative Commons License"
style="border-width:0" src="http://i.creativecommons.org/l/by-
nc-nd/3.0/88x31.png" /></a><br />The University of Bradford
theses are licenced under a <a rel="license" href="http://
creativecommons.org/licenses/by-nc-nd/3.0/">Creative
Commons Licence</a>.

Download date 19/05/2023 19:19:19

Link to Item http://hdl.handle.net/10454/19212

http://hdl.handle.net/10454/19212


 
 

Addressing Food Waste and Loss in Nigerian Food Supply 

Chain: Use of Lean Six Sigma and Double-Loop Learning 

 

 

Olushola Adeborode, Kolawole 

 

 

 

Submitted for the Degree of 

Doctor of Philosophy  

 

 

 

Faculty of Management and Law 

University of Bradford 

 

 

 

 

 

May 2020 

 



i 
 

Abstract 

The purpose of this research is to explore how Double Loop Learning (DLL) and Lean 

Six Sigma tool (i.e. DMAIC-Defined, Measure, Analysis, Improvement, and Control) 

can be used to reduce Food Waste and Loss (FWL) in the processing and distribution 

units of the Food Supply Chain (FSC) in the developing countries. This study is 

motivated base on the identified research problem of which about one-third of every 

food produce is wasted yearly, which equates to 1.3 billion tonnes of food throughout 

the entire food supply chain, with up to 50% of FWL occur at the pre-consumption 

stage of FSC in the developing countries. The economic values of FWL in Sub-

Saharan Africa amount to $230 billion yearly. Therefore, the focus has been on how 

to reduce the magnitude of FWL at the pre-consumption stage of the FSC in the 

developing countries while promoting continuous improvement practices.  

Though technological, environmental, and Supply Chain Strategies (SCS) aimed at 

reducing FWL are effective in some parts of the world but the effectiveness of those 

strategies in some countries is hindered by poor supply chain activities. This research 

adopted a qualitative research method through the use of multiple case study 

strategies, with the aid of semi-structured interviews, observation, and documents to 

explore the perception, understanding, and experience of the FSC stakeholders on 

how DMAIC-DLL can be used to reduce FWL. The findings of this study show that with 

the DMAIC-DLL framework, the root causes of FWL at the pre-consumption stage 

were identified. The study found that some Lean tools, employee improvisation, 

learning practices are some of the strategies that could be used in reducing FWL. The 

findings suggest that experiential learning, collaborative learning, and on-job training 

are effective learning mechanisms that could be used to promote learning in the 

adoption of DMAIC-DLL in the FSC.  

Therefore, this research contributes towards the ongoing debate on how to reduce 

FWL as well as the wider debate learning mechanisms that support continuous 

improvement practices. Future research should explore how DMAIC-DLL can be 

extended to other settings other than the food industry. 

Keyword: Food and Waste Loss, Lean, Lean Six Sigma, Organisational Learning, 

Double Loop Learning, Food Wastages, Supply Chain Management, Food Supply 

Chain
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1.0. Introduction  

This chapter explores Food Waste and Loss (FWL) and it impacts on Food 

Supply Chain (FSC) activities across the globe. The first section of this chapter 

presents the background of the study. The second section presents motivation 

for the study, aims, objectives, and gaps in the literature as well as the 

research questions. The third sections provide the research contribution, while 

the fourth section presents the outline of the thesis and the last section 

concludes the chapter.  

1.1. Overview of Study  

This research aims to address one of the most important issues of modern 

times, Food Waste Loss (FWL), that is confronting the Food Supply Chain 

(FSC) sector (Mourad 2016). Global FWL amounts to two-thirds of the total 

food produced, resulting in both economic, environmental and social 

imbalance (Gustavsson et al. 2011; Lemaire and Limbourg 2019; Read et al. 

2020). Consequently, the management of FWL is a major concern for whole 

range of stakeholders in the food industry such as public policyholders, 

producers, wholesalers/retailers, and consumers (Adam 2015; Welch et al. 

2018; Teigiserova et al. 2020). The general consensus of these stakeholders 

is to solve the problem of how to reduce the amount of FWL to safeguard the 

availability of food across the globe (Dora et al. 2019). A recent study by the 

European Union (EU) argued that FWL is expected to rise to about 120 million 

tons per year before the end of year 2020 if timely prevention policies are not 

implemented (EU 2016). This is in contrast with the Sustainable Development 

Goal (SDG) set by the United Nations (UN), which aims “by 2030, to halve per 

capita global food waste at the retail and consumer levels. Also, the SDG aim 

to reduce food losses along production and supply chain including post-

harvest losses (UN 2017). This goal is referred to as ‘Responsible Production 

and Consumption’ which is connected directly to the concept of FWL (UN 

2016:43). Therefore, FWL reduction would amount to achieving the 

sustainable goal of the UN. 
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Food Loss (FL) is the leakages at the upstream stages of the FSC, which 

includes production and processing, while FW is the food discarded at the 

downstream stages of the FSC, such as, waste from household, distribution, 

food service, etc. (Vilariño et al. 2017). Therefore, FL and FW are linked to the 

waste that occurs at both the supply-side and demand-side of the FSC 

respectively (Dora et al. 2019), where both refer to waste at the pre-

consumption and consumption stage of the FSC respectively (Parfitt et al. 

2010). FAO (2013) summed both FL and FW to mean Food Wastage (FWL). 

Scholars have associated the waste that occurs at the pre-consumption 

stages, to how Supply Chain (SC) activities within the FSC are managed (Daini 

2015). Previous studies have argued the need for the adoption of effective 

Supply Chain Management (SCM) practices in the FSC (Ruteri 2009; Sufiyan 

et al. 2019). This is because, SC activities within the FSC are complex (Dani 

2015) and are due to product variation, market uncertainty, storage issues, 

inventory management, and varieties of equipment needed (Chen et al. 2019). 

Furthermore, there is a high level of perishability in FSC products (Blackburn 

and Scudder 2009), which increases the rate at which FWL occurs at the pre-

consumption stage of the FSC. 

Many studies have focused on the waste that occurs at the consumption stage 

of the FSC concentrating on consumer behaviours towards the generation of 

FWL and its management (Watson and Meah 2012; Cohen et al. 2013; 

Porpino 2016; van der Werf et al. 2020). Most of these studies focus on 

developed countries, where there are high levels of waste at the consumption 

stage. However, little attention is given to waste at the pre-consumption stage 

of the FSC in the developing countries, which have the highest level of waste 

at this stage. Previous studies have claimed that food products at the pre-

consumption stage are handled more than 33 times before they get to the 

consumers (Kantor et al. 1997; Dora et al. 2019), which leads to more FWL 

being generated at this stage. Few studies have focused on certain aspects of 

the pre-consumption stage, such as retailers, and the wholesale stage of the 

FSC (Mena et al. 2011; Mena et al. 2014; Affognon et al. 2015; An 2015), but 

these few studies have tended to ignore the waste that occurs during the food 

processing and distribution stage of the FSC. Therefore, it is necessary to 



 

3 
 

explore and understand how pre-consumption waste can be reduced using the 

case of the Nigerian’s food processing industry.  

1.1.1. Food Waste and Loss Issues: A global problem  

Many countries across the world were alerted by the magnitude of FWL 

generated globally through a report published by the FAO (Gustavsson et 

al.2011). The report attempted to quantify the amount of FWL globally while 

indicating regional causes of FWL. The report estimates a global annual waste 

of 1.3 billion tonnes of world food, representing two-thirds of global food 

production. The study focused on developed and developing countries, and 

more specifically, on the dominant food products in the case countries. The 

products include cereals, meat, fruit and vegetables, fish and seafood, milk 

and dairy, roots and tubers, oils and pulses. The report claimed that developed 

and developing countries generate more waste at both the consumption and 

pre-consumption stages of the FSC.  

Figure 1.1, illustrates how the majority of the FWL in developed countries are 

at the consumption stage. While it is estimated that the majority of the FWL in 

developing countries is from the pre-consuming stage of the FSC.  

Figure 1.1: Stage of food waste globally   

Source: Oguntade (2014) 

The corresponding annual global cost of FWL is about $1trillion, with costs to 

developed countries being around $680 billion and $310 billion in the 

developing countries (Gustavsson et al. 2011; Fox 2013; Dora et al. 2019). 

Specifically, as regards developing countries, the FAO report claimed that the 

cost of FWL in Sub-Saharan African countries (SSA) amounts to $230 million. 
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Therefore, the SSA appears to be performing the worst, partially due to 

ineffectiveness in its supply chain (Lim et al. 2016). 

The FAO study was seen as a positive step towards quantifying and producing 

the exact figure of FWL by each region of the world in order to develop 

mechanisms that can be used to reduce FWL. There is an emerging strand of 

literature that focuses on a country or region-specific cases, for example, the 

United States of America (Buzby et al. 2014; Buzby et al. 2015; Love et al. 

2015), the United Kingdom (Parfitt et al. 2010; Mena et al. 2011; Mena et al. 

2014), and the European Union (EU 2016; Lucifero 2016, Dora et al. 2013). 

Despite this emerging strand of literature, there remains a dearth of literature 

that has focused on SSA countries that contribute most to FWL at the pre-

consumption stage of FSC. These few studies have mainly focused on 

Southern-Africa (see Nahman et al. 2012; Nahman and de Lange 2013) and 

were involved with aggregating FWL quantifies, and its implication for the 

economy rather than focusing on FSC stages and how to reduce FWL at the 

crucial stages.  

The current consensus in the literature is that more food would be available if 

FWL is addressed (Gustavsson et al 2011). However, if SC activities are more 

effectively managed, this would address the FWL challenges in the pre-

consumption stage and would lead to the availability of food products as 

suggested by some scholars (Tamburino et al. 2020). Ali et al (2019) explained 

that the most effective strategy to reduce FWL is the need for FSC 

stakeholders to understand how to better manage their SC. For example, a 

mismatch between the supply-side and demand-side could threaten the 

performance of the FSC as it might lead to the overproduction of food products 

leading to FWL (Nyamah et al. 2017). Therefore, there is need to align 

customers' demand with supply to avoid such disruption in the SC (Christopher 

et al. 2006; Chaudhuri et al. 2014). Furthermore, untimely delivery, and poor 

supply chain infrastructure, could impede the responsiveness of the SC, which 

might lead to further waste of food products (Ruteri and Xu 2009).  

Scholars suggest that for SC to be effective, there is need for the 

implementation of Supply Chain Strategies (SCS) with continuous 

improvement practices (Fernandes et al. 2017) that will enable the 
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effectiveness of SC activities. Some of the most impactful continuous 

improvement practice tools that have evolved in the literature include Lean, 

Six Sigma and Lean Six Sigma (LSS). These tools have been one of the ways 

to achieve SCS.  According to de Hooge et al. (2018), these tools can be used 

to achieve SCS, eliminate waste and improve the activities of SC within the 

FSC.  

Lean was primarily developed for the elimination of every form of non-value 

activities within the manufacturing industry (Womack and Jones 1996). Other 

sectors aside from manufacturing have also benefited from the implementation 

of Lean (Melton 2005). Likewise, the development of Six Sigma, which focused 

on the identification and elimination of defects within the manufacturing 

industry has helped various organisations to increase efficiency (Mishra and 

Kumar 2014). Recently, scholars have used the combination of Lean Six 

Sigma to detect the root causes of waste, as well as the development of 

improvement strategies that could be used to reduce waste (Drohomeretski et 

al. 2014). The research on LSS has focused on the use of  Define Measure 

Analysis Improved and Control (DMAIC), as the tool for its implementation and 

has been used in various organisations to achieve LSS objectives (Ibid). Also, 

several studies have used the DMAIC tool in conjunction with model/theories 

that are aligned with the objectives of LSS, such as Organisational Learning 

Theory (OLT) amongst others (Savolainen and Haikonen 2007). Previous 

studies, have argued the need for DMAIC as an LSS tool to be researched 

from the OLT field more importantly from Double Loop Learning (DLL), a 

framework within the OLT whose objective is aligned with that of LSS tool 

(DMAIC).  

 

 

 

1.2. Aims and Objectives of the Study  

Given the magnitude of the FWL at the pre-consumption stage of the 

developing countries FSC, this study aims to “investigate how the combination 

of DMAIC and Double-Loop Learning could be used to promote continuous 
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improvement practices towards FWL reduction in the processing and 

distribution stage of the FSC”.  

The following objectives were set out to achieve the research aims.  

(i) To explore the root causes of FWL in distribution and processing units 

of FSC.  

(ii) To explore the various improvement actions that could be used to 

reduce FWL. 

(iii) To explore the learning mechanism that could be used to support 

continuous improvement in FSC organisations. 

This research will focus on FWL at the processing and distribution stages of 

the FSC in the case of one developing country, Nigeria. As shown in Figure 

1.2, farm products are sent to either the depot or directly to the market from 

where the food processing industry get their raw food products. These raw 

products are then processed by the food processors and in the process, a 

considerably large volume of FWL occurred at this stage, between 40-50 

percent in developing countries and less than 25 percent in the developed 

countries (Oguntade 2014: Ali et al 2019). Furthermore, the food processors 

distribute the finished products to either the distributors or the wholesalers. 

The food is then distributed to retailers who in turn sell to the final consumers 

and evidence suggests there is waste in these distribution channels.  

Figure 1.2: A typical Food Supply Chain Flows showing the research 

study areas for this research 

1.3. Gaps in the Literature  

Given the empirical findings that LSS is one of the tools for SCS across 

industries (Banawi and Bilec 2014) and further findings from DLL (Savolainen 

and Haikonen 2007), it has been observed that the use of DMAIC-DLL to solve 
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organisational problems in the literature is still limited. First, the literature 

evidenced that some research has been carried out with the adoption of the 

LSS tool in the FSC, but its implementation to reduce FWL is limited. This 

position is confirmed by Screedharan and Raju (2016) who conducted a 

systematic literature review on the adoption of LSS over ten years. They found 

that LSS has been adopted in other manufacturing sectors, and also the 

service and health sectors, but the empirical evidence from the food industry 

remains largely unaddressed in the literature, especially the reduction of FWL. 

Second, the root causes of FWL using the combination of DMAIC and DLL 

have remained relatively unexplored. Very few studies have attempted to 

explore the root causes of FWL and even fewer have been set in developing 

countries. Mena et al. (2011) investigated the root cause of FWL in the UK and 

Spain from a supplier’s interface perspectives, not from the FSC processing 

phase. While Dora et al. (2019 and 2013) focused on the processing phase of 

a Belgian FSC, which has a different infrastructure to that of the developing 

countries. The limitations of both studies are that they were based in some 

specific developed countries. Given this limitation, Mena et al. (2014) 

advocated for more contextual studies to explore the root causes of FWL, by 

understanding the root causes of FWL potential solutions to reduce the waste 

can be developed. This study aims to fill the gap highlighted by Mena et al. 

(2011;2014), by adopting the DMAIC-DLL framework to provide a more holistic 

overview of the root causes of FWL, as well as the potential improvement 

solutions that can be used to reduce FWL. Unlike previous studies, the DMAIC-

DLL framework will also be adopted to explore the learning mechanism that 

can be used to promote continuous improvement practices.  

Third, as shown in extant empirical studies, there is no clear picture of the 

model/theory that could be adapted to explain DMAIC as an LSS tool 

(Savolainen and Haikonen 2007). This is confirmed by different authors such 

as Shokri et al. 2014; Sin et al. 2015; Shokri 2017, who argue the need for 

investigating a model/theory that could be used to study the adoption of LSS 

as this will provide clear guidelines regarding the deployment of DMAIC in 

different situations (such as FWL reduction). Therefore, this study will 

investigate how Double Loop Learning within the OLT can be used to explain 

how DMAIC as LSS tools might provide an effective framework to reduce FWL.  
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Fourth, the majority of the research on DMAIC as an LSS tool has mainly 

adopted a single case study approach using predominant methods, such as 

quantitative research methods (which have failed to capture the real-life 

experiences of stakeholders). Therefore, scholars have advocated for more 

qualitative studies on DMAIC and DLL focussed on these imperatives 

(Vashishth et al. 2019). Given the above gap, this research will investigate how 

DMAIC with DLL can be an effective strategy for the detection and elimination 

of FWL from a multiple case perspective using qualitative research methods 

with a focus on developing countries.  

1.4. Research Questions  

To address the research gap outlined above, the overall research question: 

How does the combination of DMAIC and double-loop learning be used to 

promote continuous improvement practice toward the reduction of FWL?  

The following key sub-research questions are of interest: 

(i) What are the root causes of FWL in the processing and 

distribution stage of FSC?   

(ii) What are the improvement actions that could be promoted by 

DMAIC-DLL to reduce FWL in the processing and distribution 

stage of FSC?  

(iii) How can learning mechanisms support continuous improvement 

practices?  
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1.5. Rationale and Motivation for the Study  

There is a dearth of evidence on the strategies for reducing FWL from the 

perspective of developing countries, most especially SSA countries like 

Nigeria (Afun, 2009). Nigeria accounts for about a quarter of the population of 

the region and is also the largest economy in the region. This makes the choice 

of Nigerian FSC significant in this study, considering its pivotal position in terms 

of both the region's population and the economy as well as its geographical 

centrality in the region. The root causes of FWL in Nigeria has not been shown 

empirically in the literature. Evidence from the literature suggests that the 

majority of all the mitigating strategies outlined in developed countries, may 

not necessarily be as effective in developing countries like Nigeria and vice 

versa due to the differences in institutional and knowledge bases (see Mena 

et al. 2014; Segre et al. 2014). However, due to its growing population, Nigeria 

as a country has a large market share for both foreign and local goods, 

including food products (Aganga 2013). Figure 1.3 shows the population of 

Nigeria to be above 200 million as of 2019 and estimated to double by 

2050  

Figure 1.3: Nigeria’s population  

Source: World Bank (2019) 

Considering its socio-economic position, Nigeria is a good ground for investors 

that may wish to invest in FSC industries, due to the availability of markets for 

FSC products as a result of a growing population, which will increase the 
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demand for food commodities. However, the greater the increase in the 

Nigerian population, the greater the need for a corresponding increase in the 

food supply (Aganga 2013). Similarly, the rate at which FWL occurs in the 

processing and distribution stages of Nigerian FSC is alarming due to poor 

infrastructure in the country, as well as poor knowledge of FWL reduction 

strategies, hence, the need for this study (Oladepo et al. 2015). 

Furthermore, the need to reduce FWL is justified by recent statistics from the 

World Food Program (WFP) that claims one out of every four people in Nigeria 

does not have food to eat (WFP 2016). It will, therefore, be of importance to 

investigate how FWL can be reduced from the Nigerian perceptive to meet the 

constant supply of food which will, in turn, reduce hunger.  

Furthermore, as Figure 1.1 shows, the FWL in the processing and distribution 

stages in developing countries, such as Nigeria is around 50 percent higher 

than that of developed countries, which have FLW of less than 25 percent. 

Therefore, there is a need to investigate, adopt, and adapt the best 

improvement tools to reduce the FWL at the pre-consuming stage within the 

relative country context. 

Moreover, the percentage of FWL in Nigeria is evident in some of the research 

and reports that have called for urgent action. For example, the study by 

Oladepo et al. (2015) justifies the need to reduce FWL in Lagos Nigeria. The 

FWL problem was reported in a popular newspaper in Nigeria, that several 

food products worth millions of Naira are wasted during distribution, due to the 

lack of proper strategies to reduce the FWL (NigerianGuardian 2016). The 

report claimed that many FSC wholesalers and retailers are forced out of 

business because of FWL during the distribution of food items across the 

supply chain. The wholesalers and retailers advocated for government 

intervention and proper strategies to curb these losses.  

Aside from the above justification, FWL causes other serious problems such 

as environmental concerns. The waste (FWL and other solid waste) takes 

precious land space in Nigeria and turns those sites into less valuable landfill 

sites, and most of the Municipal Solid Waste (MSW) in Nigeria are generated 

through FWL, due to lack of legal and political enforcement. Therefore, there 

is a need to investigate how this FWL can be reduced from an SC perspective 
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to reduce the negative impact on the environment, as well as society, and 

increase the availability of food products supply while benefiting from 

implementing appropriate continuous improvement practices in the Nigerian 

FSC. 

1.6. Research Contribution  

This research has several contributions for academics and FSC practitioners. 

The study contributes mainly to the body of knowledge in terms of theory, 

methodology, and practice.  

1.6.1. Theoretical Contributions 

This study will provide a greater understanding of the implications of the root 

causes of FWL in the FSC, more specifically processing and distribution units, 

which will contribute towards the on-going debate on the root causes of FWL. 

It will address the lack of research regarding the root causes of FWL in the 

processing and distribution stages of the FSC from developing countries' 

perspective. This research is the first to use the combination of DMAIC-DLL 

(Argyis and Schon 1978) and one of the contributions of this study will be a 

deeper understanding of the root causes of FWL through a DMAIC-DLL 

framework. Therefore, building a new theory in the backdrop of OLT through 

the DMAIC-DLL framework.  

The findings of this research will have the potential to provide insights into how 

DMAIC-DLL framework can be used to promote potential improvement 

solutions that can be used to reduce FWL in the processing and distribution 

units of the FSC. Therefore, this research provides a theoretical background 

on the application of the DMAIC-DLL framework, which can help the FSC 

stakeholders to learn best practices in reducing FWL by involving major 

stakeholders within the FSC.  

Furthermore, the research contributes to the body of knowledge as it explored 

how the double loop framework within the OLT can be used to explain DMAIC. 

There are arguments about the theoretical lens that is appropriate for 

investigating DMAIC (see Chakravorty 2009; Bhat et al. 2014; Sin et al. 2015).  

Therefore, this study will extend the literature, by showing how the tools within 
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the DMAIC model can be used to achieve DLL while promoting organisational 

learning. 

Furthermore, this research extends the theory of improvisation. As a result, the 

research shows how employee improvisation can be used to provide 

continuous improvement in solving food waste and loss in the processing and 

distribution unit of the FSC.  

1.6.2. Methodology Contribution  

The research into DMAIC as an LSS tool has primarily adopted a positivist 

philosophical stance utilising quantitative method and statistical techniques 

(Drohomeretski et al. 2014; Prashar 2014; Shokri et al. 2014). However, few 

studies have adopted qualitative approach to better understand the DMAIC 

framework (Krueger et al. 2013), but these have largely taken a pragmatic 

perspective and are not based on interpretivism philosophical stance.  

Consequently, Screedharan and Raju (2016) have called for more qualitative 

research within the field of LSS using a DMAIC tool. This study addresses this 

call by adopting an interpretivist philosophical stance using a qualitative 

methodology to show how a DMAIC-DLL framework can be achieved through 

multiple case studies. This study, therefore, make an additional contribution in 

terms of research methodology to the field of LSS. 

1.6.3. Managerial Contribution  

This study has potential implications for managers and provides FSC 

stakeholders with a detailed understanding of how to detect the root causes of 

FWL. This is achieved through the guidance of DMAIC-DLL framework, which 

contributes to the FSC industry. This study will help to identify how FSC 

stakeholders can reduce FWL through the DMAIC-DLL. It will provide them 

with the identification of improvement actions that can be used to reduce FWL. 

 Finally, the findings of this research will offer insights not only to FSC industry 

but to other manufacturing industry operating in Nigeria, and other developing 

countries, mostly in the SSA region on how to detect the root cause of a 

problem within their organisation as well as provide criteria that can be used 

to understand the existence of such problem. Therefore, such knowledge can 
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help other industries to develop appropriate improvement actions to eliminate 

other organisational problems while improving organisational performance.  

1.7. Outline of the Thesis  

This thesis consists of eight chapters. This current chapter includes a 

background of the study (Chapter 1), highlighting the significance of the 

research, the research aims and objectives, and the contributions to 

knowledge and practice. Chapter Two presents a critical review of the literature 

on FWL, the definition of FWL, causes, and classification. The Chapter 

identifies some prevailing mitigating strategies to reduce FWL. It presents a 

review of the literature regarding SCM and LSS provides details of how LSS 

can be used to reduce FWL. The latter part of the chapter discusses the OLT 

model that was used to achieve the research objectives. This study adopts the 

model by Argyis and Schon (1978) to find the root causes of FWL and to 

identify improvement strategies to reduce FWL with evidence of how FSC 

acquire best practices. Chapter Three discusses the methodology of the 

research illustrating the research paradigm and the multiple case study design. 

Chapters Four and Five will depict the findings of the study at the level of 

individual cases. In other words, within-case- analysis. Chapter Six presents 

the findings of the cross-case analysis. The findings of each case where 

compared and contrasted. Chapter Seven, is the discussion chapter, in this 

chapter findings of individual cases were further explained and linked to 

theories and constructs in the literature. The final chapter presents the 

recommendation and conclusion of the research. Figure 1.4. shows the overall 

outline for this research. 
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Figure 1.4: Thesis outlines  
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1.8. Chapter Conclusion  

This chapter highlighted the main research issues and stressed the 

significance of investigating how FWL can be reduced from the perspective of 

the developing countries' more specifically Nigeria. The research aims and 

objectives were presented and the main contributions to academia and 

management were highlighted. The final section of the chapter shows the 

entire structure of the thesis.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                         

Chapter Two 

       Literature Review 
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2.0. Introduction  

The purpose of this chapter is to conduct a literature review which informed 

the background of this study in order to understand the gaps and issues 

associated with FWL reduction along FSC. This chapter is divided into four 

sections. The first section begins with the general background of the study, 

followed by subsections on the definition, classification, and causes of FWL as 

well as a brief review of various mitigating strategies. The second section 

provides a general overview of SCM with the definition. The third section 

identifies key continuous improvement tools and techniques that can be used 

to reduce FWL. The fourth section discusses the relevant theoretical 

framework culminating in the identification of key gaps in the literature with the 

conceptual framework.  
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Figure 2.1: Chapter Structure  

 

2.1. Background of Study  

Apart from shelter, clothing, food is one of the major components of livelihood 

(Mena et al. 2014). However, there is a growing concern on how to feed the 

world population sustainably due to the continuous increase in its population, 
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which has resulted in the demand for food products. As a result of this, food 

sustainability has been the set target of many countries, regional and 

international organisations including the United Nations SGDs (EU 2016; UN 

2017; Mak et al. 2019). Consequently, several measures have been suggested 

in the literature to meet the ever-increasing food demand. Some of these 

measures include: expansion in farmland, increasing cropping efficiency, 

shifting diets, encouragement of private and government involvement in 

agricultural activities and food waste and loss reduction (Jedermann et al. 

2014; Thi et al. 2015). This study will focus on the last measure, which is FWL 

reduction. The other stated measures would not be covered in this research 

as they focus on how to increase the productivity of the land through 

agriculture, but the focus of this research is to minimise FWL taken from the 

SCM perspective. Nevertheless, the study refers to these measures to show 

that there are practices that have been suggested to ensure that food demands 

are met with the growing population. Also, the study is consistent with the 

SDGs goals of the United Nations which aims to reduce FWL by 50% by 2030 

(Bengtsson et al. 2018).  

2.1.1. Definition of FWL  

It appears that some researchers assumed that FW and FL are the same, and 

there are no differences between them (see, Parfitt et al. 2010). Nonetheless, 

other researchers offered a different definition for the two concepts by 

differentiating FL from FW (Gustavsson et al. 2011; FAO 2013). For example, 

Parfitt et al. (2010:3066), referred to FL “as any waste occurring at the end of 

the food chain (retail and final consumption), due to retailers' and consumers' 

behaviour”. The main argument of Parfitt et al. (2010) was that FL is caused 

by behaviours of both the consumer and retailers. However, there is a lack of 

clarity in this definition as the authors’ attempts to use a single meaning for two 

different subjects. The definition shows that the loss that occurs in the FSC as 

a result of consumer or retailers’ behaviours fall into the category of FL, but 

this was refuted by (FAO 2013) who differentiate FW from FL and later 

summed the two together and termed it Food Wastages (FWL).  

FAO (2013: 9) define FW “as food appropriate for human consumption being 

discarded, whether or not after it is kept beyond its expiry date or left to spoil”. 
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This suggests that FW can occur at both pre-consuming and consuming 

stages. While they referred to “FL” as a decrease in mass (dry matter) or 

nutritional value (quality) of food that was originally intended for human 

consumption” (p8). Arguably, FL can only occur at the producer/retail level due 

to logistics reasons, insufficient skills, and management knowledge  (Mena et 

al. 2011). The food products at this point may not have reached the final 

consumer. Thus, this suggests that the behaviours of the consumer may not 

contribute to the FL as against the claim by Parfitt et al. (2010). FL is food 

intended for human consumption that could not get to the consuming stage 

due to the loss that occurs along the Supply Chain (SC) (Shafiee-Jood and Cai 

2016) while FW is an intentional act of throwing edible food away and may 

occur at both the pre-consuming and consuming stages. Therefore, FAO 

(2013:9) combined FW and FL together and termed this as Food Wastages, 

which refers “to any food lost by deterioration or waste”. Hence, this research 

adopts this definition due to its clarity and reference to FW and FL as FWL and 

is used throughout this study. Table 2.1 shows the various definition of FWL, 

as provided by some international Organisations as well as researchers.  

Table: 2.1: FW/FL definitions 

S/N Authors  Definition FWL  

1 Kings (1943) Food waste/Loss is the destruction or 

deterioration of food or the use of crops, livestock 

and livestock products in ways which return 

relatively little human food value  

2 FAO, (1981) Food waste is all food products allocated for 

human consumption that is instead discarded, 

lost, degraded, or consumed by pests at any 

stage of the food chain  

3 FAO, (2013)  Food waste is food appropriate for human 

consumption that is discarded (generally at retail 

and consumption stages)  



 

20 
 

4 EU (2013) Food waste is food (including inedible parts) lost 

from the food supply chain, not including food 

diverted to materials uses such as bio-based 

products, animal feed, or sent for redistribution  

5 USDA (2014) Food waste is a subset of food loss and occurs 

when an edible item goes unconsumed  

6 Buzby et al. (2014) The only food that is still edible at the time of 

disposal is considered waste  

7 WRI (2015) Food loss and waste refers to food, as well as 

associated inedible parts, removed from the food 

supply chain  

 

Given the definitions in Table 2.1, the definition by FAO (2013) is adopted in 

this study. This is due to its clarity and fitness to the scope of this study. 

Besides, this definition is the most cited in the FWL literature and is consistent 

with the wastes that occur at both pre-consumption and consumption stages 

of the FSC.  

2.1.2. Classification of FWL 

This research adopts the FWL classification by the Waste and Resources 

Action Programme (WRAP) which has been used several in the literature as  
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Figure 2.2: Classification of FWL  

Source: WRAP (2009) 

the major FWL classification (Parfitt et al. 2010) tool. The classification is 

shown in Figure 2.2.  

Figure 2.2 shows two classifications of FWL: edible and unavoidable. Also, the 

edible FWL is divided into two, such as “avoidable” and “possibly avoidable”. 

The avoidable are food products that were thrown away even when they are 

still edible at the point of disposal as shown in Figure 2.2. This happens mostly 

in pre-consumption and consumption stages of the FSC while the possibly 

avoidable is food that can be eaten if is prepared in a certain way but if not, it 

may be thrown away (WRAP 2009). 

The unavoidable FWL represents food that are inedible for human beings, 

such as bones, hides and food peelings which represent about 19% of the 

FWL along the FSC (Parfitt et al. 2010; Rutten 2013). This mostly happens at 

the pre-consuming stage of the FSC but can still be recycled for another non-

food product. For example, hides are used in Nigeria as a raw material for the 

production of Shoes (Oladepo et al. 2015) or other byproducts like belts, 

leather sofas, etc. In this study, edible food products affected by FWL but can 

be avoided at the pre-consumption stage is considered.  

2.1.3. Causes of FWL  

It has been widely acknowledged that FWL occurs in various phases of the 

FSC due to reasons that differ across the regions of the world (Chalak et al. 

2016). This section will categorise some of these causes that have been 

identified by various authors, as shown in Table 2.2 with a brief critical 

explanation. The causes shown in Table 2.2 may arise from each stage of the 

FSC, but they may not apply to many countries because different peculiarities 

(e.g., Government role, SC activities, etc.) play an important part in the FWL 

generation.  

Table 2.2: Causes of FWL at processing and distribution stage of FSC  

S/N  Causes  Authors  FSC stage  
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1 Quality standard (such as photogenic 

sensor, Aesthetic defects) 

Parfitt et al. 

(2010) 

Distribution  

2 Sorting and Trimming  Neff et al. (2015) Processing  

3 Poor environmental conditions during 

display such as chilling sensitive, (e.g., 

too cold) and Heat sensitive (e.g., too 

warm). These are contributing to 55% of 

waste lost at the distribution level.  

FAO (2014) Processing 

and 

distribution  

4 Lack of production planning–limited 

focus on waste (e.g., lack of 

communication/coordination, food 

could not be stored for the next day). 

Rijpkema et al. 

(2014) 

Processing 

and 

distribution  

5 Best-before-dates (55%, UK 

households Food may still be good to 

eat). 

(Sert et al. 2015) Distribution  

6 Poor infrastructure development in 

most developing countries like Nigeria 

(e.g. bad roads causing food damage, 

traffic, electricity supply, transportation 

adding to about 30% FWL). 

Oladepo et al. 

(2015; Thi et al. 

(2015) 

Distribution  

Processing  

Storage  

7 Poor packaging (Sorting and trimming). Abass et al. 

(2014; Oguntade 

(2014) 

Processing 

and 

storage  

8 Poor production decisions, 

overproduction, and Poor storage 

facilities. 

Sibomana et al. 

(2016) 

Production  

9 Poor environmental conditions (e.g. 

poor business environment and climate 

change.  

Schneider 

(2013) 

Entire FSC 

10 Some food items may have poor 

demand and amount to waste due to 

perishability. 

Sibomana et al. 

(2016) 

Distribution  
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11 Food loss includes poor sanitary, 

crowded, lack of refrigerators, 

temperature management and low-

quality standards.  

Rutten and 

Verma (2014), 

Dora et al. (2019) 

Processing 

and 

distribution  

12 Poor knowledge of food preservation 

methods, e.g., canning, drying, curing, 

smoking used in the absence of 

electricity.  

Kaminski and 

Christiaensen 

(2014);  

Processing 

and 

distribution  

13 Undeterminable demand pattern.  Koester (2014); 

Teuber and 

Jensen (2016) 

Processing 

and 

distribution  

14 Lack of reuse and recycled culture in 

developing countries. 

Mpagalile 

(2013); Liu 

(2014) 

Entire FSC  

15 Absence of government policies, poor 

knowledge of SCM benefits.    

FAO (2014) Entire FSC 

One can draw some similarities from the table that applies to many countries. 

For example, poor production is a common occurrence as a result of poor 

decision making and lack of proper demand planning (Oelofse and Nahman 

2013). Also, poor environmental conditions as a result of climate changes may 

cause FWL. Nevertheless, there are inadequate studies that show the root 

cause of FWL based on country specifics. The only study that shows the root 

causes of FWL in the developed countries has been the one conducted by 

Mena et al. (2011), Mena et al. (2014), and Dora et al. (2019). Both studies 

show the root causes of FWL in the UK, Belgium, and Spain respectively while 

there are limited studies on the root causes of FWL from the developing 

countries where FWL occurs most at the Pre-consumption stage. Hence, there 

is a need to understand the root causes of FWL based on a specific country 

context which has limited empirical evidence in the literature. Therefore, one 

of the aims of this study is to investigate the root causes of FWL in the 

processing and distribution units of FSC in developing countries, where there 

are limited empirical evidence of root causes of FWL.  
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2.2. Mitigating Strategies of FWL Reduction  

Food wastage reduction has captured the interest of many researchers due to 

the magnitude of global FWL recorded (Darlington and Rahimifard 2007; 

Buisman et al. 2017). This is as a result of global FWL, different mitigating 

strategies have been suggested in the literature. For example, Chemat and 

Khan (2011) investigated the adoption of ultrasound technology to reduce 

FWL. They considered the technology as a conventional method of food 

processing that is useful for more effective product mixing, regulate 

temperature, increase production, eliminate scraps and faster start-up 

(Galanakis 2012). The authors also claim that its adoption reduces human 

errors. 

Similarly, Panda et al. (2016) present advances in genetic engineering to 

enhance food production with focus on zero food waste. Despite the adoption 

of this new technology which is cost-effective in the short run, the long-term 

benefits in reducing FWL cannot be quantified. Earlier, Karlsson et al. (2010) 

suggested that the adoption of new technologies play a vital role in the FSC 

industries. Also, Tromp et al. (2016) advocated for the need for FSC 

stakeholders to develop other FWL reduction strategies that are economical 

as compared to costly technological advancement (Karlsson et al. 2010; 

Tromp et al. 2016).   

Further, valorisation is another mitigating strategy suggested by environmental 

scholars as a means of reducing FWL (Mirabella et al. 2014). Valorisation 

refers to the creation of value from FWL and thereby reduces the negative 

effect of such waste on society (Fisgativa et al., 2016). Likewise, Priefer et al. 

(2016) confirmed that valorisation creates other economic benefits from FWL 

such as recycling, re-use, and the use of FWL for energy generation including 

government intervention through policies and programmes. Despite this, Jalil 

et al. (2016) argued that focusing on this strategy is an acceptance that FWL 

should occur rather than preventing the occurrence of FWL since it can be 

diverted for other uses without considering the wasted effort including the 

investment consumed during the production process. Furthermore, they 

argued that FSC stakeholders should rather focus more on strategies that can 
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be used to reduce FWL than the alternative strategic use of FWL (Jalil et al. 

2016).  

Buisman et al. (2017) supported the view of Jalil et al. (2016) by suggesting 

that other FWL reduction strategies like giving discounts to customers to 

convinced them of buying more food items could be a better way of reducing 

FWL than opting for alternative use of FWL. However, this suggestion was 

previously tackled by Rutten (2013), who argued that giving discounts to 

customers will enable them to buy products that they may not require, leading 

to FWL at the consuming stage. Rather, he argued for a better understanding 

of the forces of demand and supply, thus, contradicting the suggested strategy 

by Buisman et al. (2017). Rutten also clarified the need for both suppliers and 

consumers to understand their demand and supply pattern so that both can be 

at the equilibrium point. He claimed that at the equilibrium point the producer 

would only produce what is required by the consumers all things being equal. 

By this, there would not be an excess supply and demand of food products or 

any need for the producer to give discounts to the consumers. Therefore, FWL 

will be minimal at both the supply and demand side (Rutten 2013).  

The literature also shows that managing the supply and demand for food 

products is linked to SC activities. Mena et al. (2014) argued that the reason 

why FWL occurs at the pre-consumption stage of FSC is because of the 

inability of the FSC stakeholders to manage their SC effectively. Consequently, 

some scholars maintained that one of the most effective strategies to reduce 

FWL is the need for FSC stakeholders to understand how to manage their SC 

and implement continuous practices aimed at improving SC activities (Ali. et 

al. 2019). In line with this, Vanpoucke et al. (2017) stated that implementing 

SC improvement practices will reduce non-value activities, which may lead to 

FWL. Again, Salah et al. (2011) emphasised the need for continuous 

improvement practices by investigating how Lean Six Sigma (LSS) can be 

linked to SCM to reduce waste.    

Based on the foregoing, this study acknowledges that various mitigating 

strategies can be used to reduce FWL; however, it cannot investigate all these 

strategies. Therefore, this present research only focuses on how SC 

continuous improvement techniques mitigate FWL, especially in the pre-
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consumption stage of the FSC. This is in line with the research aim and 

objectives of this study. Furthermore, this study agrees with Mena et al. (2014) 

that FWL should be analysed from the SCM perspective. Moreover, some of 

the previously identified causes of FWL such as poor production planning, 

overproduction, demand management also justify that FWL should be 

analysed using SCM perspective.  

2.3. Supply Chain Management (SCM) 

The greater expectation of customers, fiercely competitive market and the flow 

of materials to the market with shorter lead-times have forced many companies 

to focus more on the need to continuously improve their SC flows (Blackburn 

and Scudder 2009). A typical SC consists of raw material suppliers, 

manufacturers, distributors, and end customers (Qrunfleh and Tarafdar 2013). 

The raw materials are shipped to the production facility, where they get 

converted to end-products, the end-products are then shipped to the 

customers (Contantino et al. 2012). However, during the flow of SC products, 

there is a tendency to incur additional costs and waste. As argued by Qrunfleh 

and Tarafdar (2013) minimising these costs and waste, requires an effective 

SCM which must be improved constantly.  

Largely, since the inception of SCM in the management literature in the early 

1980s, it has been viewed as an effective way of managing businesses (Oliver 

and Weber 1982). As a result of this development, SCM had gained wide 

attention and has flourished in production, relationship management and 

logistics (Andrew et al. 2014; Dreyer et al. 2016). Boon-itt et al. (2017) 

concluded that SCM had been used to encompass the management of several 

flows that originate from the suppliers, manufacturers, wholesalers, 

distributors, and retailers to the customers. Therefore, SCM is a way of 

managing organisation and business as well as its relationship with others who 

are involved in the SC flows (Glover et al. 2014).  

2.3.1. Defining SCM  

There is no consensus definition for SCM (Ambe 2014). Table 2.4 shows 

examples of SCM definitions in the literature. Though some of these definitions 

differ slightly in wording, all the authors communicate the importance of 
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integration, information sharing, collaboration and coordination between 

functions and organisation to create value for the customers. 

Table 2.3: Summary of supply chain management definition in the 

literature 

Scholars Definition 

America 

Production and 

Inventory Control 

Service (APICS 

1990) 

“as the processes from the initial raw material to the final 

consumption of the finished products linking across 

supplier-user industries thus constituting all functions 

within and outside the organisation 

Lambert et at 

(1998:1)  

“Supply chain is the integration of key business 

processes from end-user through original suppliers that 

provides products, service, and information that add 

value for customers and other stakeholders.” 

Lummus and 

Vokurka 

(1999:12) 

“Coordinates and integrates all the activities in Supply 

Chain into a seamless process.” 

Mentzer 

(2001:18) 

“as the systematic, strategic coordination of the 

traditional business functions and the tactics across 

these business functions within a particular company 

and businesses within the supply chain, to improve the 

long-term performance of the individual companies and 

the supply chain as a whole.”  

Göpfert (2004) “SCM is a modern concept of company networks to 

exploit inter-company success potentials using R&D, 

design and steering of effective and efficient material, 

information and financial flows.” 

Stock and Boyer 

(2009) 

“ As the management of a network of relationships within 

a firm and between interdependent organizations and 

business units consisting of materials, suppliers, 
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purchasing, production facilities, logistics marketing 

related system that facilitates the forward and reverse 

flow of materials, services, finances and information 

from the original producer to final customer with the 

benefit of adding value maximizing profitability through 

efficiency, and achieving customer satisfaction” 

Habib (2010: 81)  “All activities involved in delivering a product from raw 

materials to the customer including sourcing raw 

materials and parts, manufacturing and assembly, 

warehousing and inventory tracking, order entry and 

order management, distribution across all channels, 

delivery to the customer, and the information systems 

necessary to monitor all of these activities.” 

Handfiled 

(2011:10) 

“is the active management of supply chain activities to 

maximise customer value and achieve sustainable 

competitive advantage.” 

The Council of 

Supply Chain 

Management 

Professional 

(CSCMP) 

“the field encompasses the planning and management 

of all activities involved in sourcing and procurement, 

conversion, and all logistics management activities. 

Importantly, it also includes coordination and 

collaboration with channel partners, which can be 

suppliers, intermediaries, third-party service providers, 

and customers. In essence, supply chain management 

integrates supply and demand management within and 

across companies.” 

Li et al. (2006) “as a set of activities conducted by organisations to 

promote efficient management of supply chain” 

 

However, for this research, the definition by Li et al. (2006) will be adopted due 

to its consistency with the objective of this study. Li et al. (2006: 108) defined 

SCM “as a set of activities conducted by organisations to promote efficient 

management of supply chain”. In view of this definition, SCM will promote 
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efficient management of flows within the FSC. By this, the issues of FWL can 

be analysed from SCM perspective. Rajurkar and Jain (2011) explained that if 

SC flows can be managed effectively, then FWL reduction can be achieved. 

Research by Daini (2015) claimed that SC activities in the FSC are complex. 

Sgarbossa and Ivan (2017) analysed these complexities which include: 

variation in production and delivery time, the uncertainty of the market 

including the supply and demand, storage, and inventory management due to 

the high level of perishability involved in FSC products. These and many other 

complexities are the major issues facing the FSC. Therefore, several authors 

have explained the need for FSC stakeholders to have an effective SCM that 

can manage the challenges brought by these complexities (Sgarbossa and 

Russo 2017). To manage these complexities and to achieve SCM objective, 

organisations need to implement necessary SCS (Jonkman et al. 2017; Dreyer 

et al. 2016).  Therefore, SCS should be part of the organisation strategy 

(Fisher 1997).  

2.3.2. The role of SCM in the Food Supply Chain  

FSC encompasses the flow that originates from the suppliers of food raw 

materials to food manufacturers, wholesalers, distributors, and retailers 

through to the final consumer and later to disposal (Ambe and Badenhorst-

Weiss 2012). While SCM involves the effective and efficient management of 

FSC flows as earlier argued in the previous chapter. FSC has an element of 

complexity in it flows as it is composed of a broad range of products as well as 

a combination of different sectors. The role of SCM within the FSC is to 

connect various sectors ranging from Agriculture, processing as well as the 

distribution to satisfy the end-user. These three sectors are made up of the 

pre-consuming stages of the FSC which has the highest record of FWL in the 

developing countries compared to the developed countries (Dani 2015). 

Other studies posit that the sectors involved in the pre-consuming activities of 

the FSC are numerous and not limited to three (Bräutigam et al. 2014; Caiazza 

et al. 2016). However, irrespective of the sectors involved in the pre-

consuming stage of the FSC, as shown in the literature there is a high degree 

of FWL at this stage, and one of the merits of an effective SCM in the FSC is 

to reduce waste.  
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Another purpose of SCM in FSC is to make sure that quality foods are available 

at the right time, in the right quantity, and good quality (Dani 2015) with the 

help of continuous improvement tools and techniques to ensure that FWL is 

reduced during the processing and distribution of the food products.  

Furthermore, many researchers have found that the sole aim of SCM in the 

food industries is to ensure the improvement of SC activities are carried out 

through efficiency and effective SCI tools that aim at reducing costs while 

maximising profit (Didia and Nwokah 2015; Uzochukwu and Ossai 2016). In 

support of this argument, McFadden et al. (2015) argued that having SCM 

activities that are open to continuous improvement will help organisations to 

detect underpinning problem in section or sections within the FSC where FWL 

may be pronounced (McFadden et al. 2015).  

Additionally, Valmohammadi and Roshanzamir (2015) claimed that the result 

of the continuous improvement activities would yield to the reduction of FWL 

as well as non-value activities that may occur during the flows of food along 

FSC. Therefore, it is important for FSC to aim at ensuring that SCM activities 

are being improved from time to time to ensure cost are minimise and FWL are 

reduced to yield better profit and good consumer services (Sessa and London 

2015). Hence, there is a need for constant improvement of SCM activities 

within the FSC to reduce this high degree of FWL in both the developed and 

developing countries. Though, SCM activities in the pre-consuming stage of 

the FSC in the developed countries have a high degree of improvement 

compared to the developing countries as will be seen later in this chapter. 

Given the above arguments, FSC will need to design and implement an 

appropriate SCS and aim to continually improve the activities of such SCS with 

essential tools and techniques, this will provide better SC services to achieve 

both the SCM objective as well as organisational objective (Ogrinja 2013; 

Davis 2015). Consequently, the element that contributes to the SCM 

effectiveness and efficiency is SCS as well as SCI activities (Towill and 

Christopher 2003; Sukati et al. 2012). Therefore, both SCS and SCI has been 

evolving as a strategy for FWL reduction in most of the developed countries. 

While developing countries are yet to tap fully into the benefit that SCS and 

SCI activities can offer in FWL reduction as a result of the peculiarity in their 
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infrastructure, knowledge, etc. According to the empirical study carried out by 

Godl et al. (2012) on the barriers facing the FSC in developing countries. The 

authors found that there are inefficiencies in the FSC in the developing 

countries, inefficiencies in their technology, ineffective policies, as well as the 

lack of willingness from the political leaders leading to FWL generation (Gold 

et al. 2012).  

Blackburn and Scudder (2009) examine supply chain design that could be 

used for fresh products in the FSC. The focus of the study was to determine 

which part of SCS strategies can be used in minimising the lost value of the 

fresh products. However, the study did not consider non-fresh products within 

the FSC. Other scholars have used some concept within SC to make 

production decisions, quality decision and distribution decisions (Manning and 

Soon 2016; Jonkman et al. 2017). Though some of these studies were not 

aimed at how some of these SC decisions can lead to the reduction of FWL 

the focus has been on customer satisfaction. Though, Blackburn and Scudder 

(2009) indicated that SCS would need necessary continuous improvement 

practices such as Lean Six Sigma (LSS) to improve the FSC flows. Salah et 

al. (2011) maintained that LSS would improve the activities of SCS by 

removing non-value-added waste. This suggests that there is a link between 

SCS and CI such as LSS. 

2.4. Continuous Improvement (CI) 

Continuous Improvement (CI) is a philosophy that consists of improvement 

processes that ensure success while reducing failure (Sanchez and Blanco 

2014). Audretsch et al. (2011) viewed CI as a company‐wide process that 

focused on continuous incremental innovation. Further, CI is viewed as a Total 

Quality Management (TQM) or a new approach developed by organisations to 

enhance innovation to solve organisational problems while achieving 

competitive advantage (Singh and Singh 2012). For this research, the adopted 

definition view CI as “a culture of sustained improvement targeting the 

elimination of waste in all systems and processes of an organisation” (Bhuiyan 

and Baghel 2005). This definition is consistent with the research objective of 

this study. The adoption of CI focuses on improving SC flows and other 

activities within organisations. This ensures that wastes are detected and 
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eliminated through such improvement process in which some of the adoptions 

do not require a huge capital investment but the effort of everyone to work 

together to achieve organisational goals (Bhuiyan and Baghel 2005) based on 

the values that are being promoted.  

2.4.1. CI and Organisational Values  

Organisational values play an essential role in the adoption of CI practices 

(Singh and Singh 2012) and the literature emphasises the need for 

organisations to promote values that aid the adoption of CI. In line with this, Fu 

et al. (2015) shared the need for organisations to develop their own espoused 

values that consist of the strategies, principles, goals, and philosophies that 

enable organisations to learn and act accordingly. Based on this argument, the 

study posits that values are to be experienced by the company as a whole and 

not as individuals.  

Dahlgaard-Park (2012) proposed five core values that characterised CI 

practices. These include ‘customer and employee focus’, ‘management’s 

commitment’ (leadership), ‘focus on facts’, ‘everybody participation’, and 

‘continuous improvement’. For these values to be effective to promote CI, 

researchers argue that it must be supported by the top management staff to 

the lowest level of employees, and clear direction must be given towards the 

organisational objectives (Wu and Cavusgil 2006; Coetzee et al. 2019). In 

support of this, some other authors suggested openness (Roberts 1992; Steyn 

1999), humbleness (Gibson 1995; Gupta 1996), responsibility and integrity 

(Goetsch and Davis 2000), respect (Seilling 1999), empathy and 

responsiveness (Bogue 1997), collaboration (Oakland 1997) and trust (Axline 

1991) as other critical values that promote CI. 

Furthermore, Dahlgaard-Park (2012) also stated that the core values adopted 

by organisations need to be managed and supported by the top management 

staff to infuse it as a culture within it. Consequently, this culture must be a 

reflection of the personality of the leaders through teaching, coaching and 

modelling the staff to infuse the desired values into the heart of employees 

(Wu and Cavusgil 2006). However, some of these values are seen as enablers 

to the development of CI; but the empirical evidence validating such proposal 

remains insufficient in the literature. For example, Singh and Singh (2012) 
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proposed CI driving and enabling values, but they failed to empirically examine 

how the proposed values can be drivers and enablers to the adoption of CI. 

Also, Granerud and Rocha (2011) and Valmohammadi and Roshanzamir 

(2017) argued that organisations need to determine the kind of values that is 

peculiar to the adoption of CI to solve a unique organisational problem, 

particularly FWL in the FSC through innovative ideas.  

2.4.2. CI and Innovation  

As argued by Singh and Singh (2015), CI ensues through evolutionary 

improvement, thereby leading to incremental improvement. Likewise, radical 

changes can occur through CI as a result of innovative ideas (Zeng et al. 

2015). This suggests that the practice of CI promotes innovation through 

organisation capabilities (Sanchez and Blanco 2014). Previous research by 

Cole (2002) linked effective CI to continuous innovation, which is promoted by 

stakeholders. The objective of CI is based on improving the existing process 

while innovation ensures new ideas, strategies and solutions are created 

(Zeng et al. 2015) through relevant stakeholders.  

Innovations are finite entities with a distinction between the development of a 

new idea and generation of solutions to organisational problems through the 

idea that has been developed (Magni et al. 2018). Hence, CI is viewed as a 

flowing process of continuously and steadily improving the organisational 

process (Jørgensen and Busk Kofoed 2007). As a result, the emphasis of CI 

is to ensure that steady solutions are built over time. 

Consequently, innovation through CI allows organisations to think outside the 

box to bring out new ideas that will solve organisational problems (Bhuiyan 

and Baghel 2005). CI enables a continuous process of developing new ideas 

that are based on the previously developed ideas within the organisation. 

Scholars have argued that there are various ways by which CI could promote 

innovative ideas. For example, Möldner et al. (2018) stated that innovation 

could be achieved through employee collaboration (Nisula and Kianto 2016). 

Bjerstedt (2017) supported this assertion by arguing that collaboration among 

stakeholders is a critical concept that leads to the development of innovative 

ideas as a unique way by which organisations can solve their problems. 
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2.4.3. Continuous Improvement Approach  

Over the years, different imperative tools, and techniques pivotal to the 

achievement of CI and organisational improvement have been developed. As 

opined by Singh and Singh (2015), some of these tools are developed from 

the basic concept of quality or improvement process or the combination of both 

to produce practices that will enable the reduction of waste, simplify production 

lines and improve the quality of products. However, the best known of these 

tools and techniques includes lean production, six sigma, and the hybrid of 

lean six sigma (Dora et al. 2015). Though, there are arguments that 

organisations do not necessarily need to adopt all the aforementioned tools 

and techniques of CI but can use some of the good practices within these tools 

and techniques to form own CI (Sanchez and Blanco 2014; Singh and Singh 

2015).  

2.4.3.1. Lean and Tools  

The Lean concept was developed in early 1950 by the Japanese Automobile 

Market as a result of the crisis in Japan after World War II (Sugimori et al. 

1977; Monden 1983; Ohno 1988). As at that time, the rate of unemployment 

was very high, and Japanese products were seen as inferior to that of America. 

Hence, the demand was inconsistent (Womack et al. 1990). As a result of this 

problem, the lean concept emerged as a new way of banishing waste. Holweg 

(2007) discussed the genealogy of lean production and argued that the 

emergence of lean concept is as a result of the learning process that adopted 

the strategy from automobile and textile sectors in response to the 

environmental need at that time in Japan. This suggests that lean is not a 

resource management philosophy alone but a better way to provide a clear 

improvement vision to organisations (Matthias and Brown 2016). Along the 

same line, Chen et al. (2010) explained that with the adoption of lean, 

companies would not only increase flexibility, but overall competitiveness will 

be improved. As indicated by Staat et al. (2011:377) lean provides a principle 

of limiting excess workers and inventory or “waste” as against the “buffered” 

approach used by the automobile. Matthias and Brown (2016) shared that lean 

encourages the elimination of all forms of waste, improves efficiency, and 

customer service. To achieve the objective of lean, Womack et al. (1996) 

proposed value, value stream, flow, pull and perfection as lean principles. 



 

35 
 

As time progress, the popularity of lean later reflected in other sectors apart 

from the automobile where it was developed through the work of (Womack et 

al., 1990) and (Womack and Jones 1996). For example, Dora et al. (2013) 

present a strong case for the adoption of lean in the European food processing 

industries. They found that rapid improvement in operations is being achieved. 

Panwar et al. (2015) found that lean adoption has been effective in the process 

industries. Leite et al. (2020) investigated the adoption of lean concepts 

coupled with operational strategy in the health sector. The authors argued that 

the adoption of lean has been on a micro-level. Filho et al. (2016) found that 

lean adoption in SMEs has been effective. Although, the common arguments 

of these studies is on the benefits of lean in the area of cost reduction through 

elimination of seven types of waste proposed by the lean proponents (Holweg 

2007; Dora et al. 2013; Panwar et al. 2015; Moacir et al. 2016). The waste 

includes transportation, waiting time, inventory, overproduction, motion, over-

processing and defects (Singh et al. 2010). Mathias and Brown (2016) shared 

that the elimination of these identified waste will consequently reduce costs 

and improve performance. As indicated in the literature, several organisations 

have taken advantage of lean implementation as a means to reduce costs and 

improve performances. Also, Shokri et al. (2014) explained that some of these 

benefits include work-in-process reduction, cycle time and delivery, increase 

competitive advantage, improving business and business performance. 

The Lean key tools and techniques include but not limited to 5S, Cellular 

Layout, Value Stream Mapping (VSM), Zero Defects (ZD), Just-in-Time (JIT), 

Pull, Multinational Team (MFT), Decentralisation (DEC), Integration of 

Function (IF), Vertical Information System (VIS), Autonomation, Gemba, 

Single Minute Exchange of Dies (SMED), Quick Changeover, Kaizen, Gemba 

Walk, Total Productive Maintenance (TPM), Visual Management and Work 

Standardization, Overall Equipment Effectiveness (OEE) (Karlsson and 

Åhlström 1996; Drohomeretski et al. 2014). Kennedy et al. (2013) shared that 

5S, Automation, VSM, QC, TPM, CL, Kaizen, VM, and WS are tools that have 

been generally adopted in the food industries. For example,  Engelund et al. 

(2009) suggested VSM and 5s are the most suitable tools for the food industry. 

The authors focused was in the food catering service and showed how the two 

tools were adopted in the catering service. On the other hand, Singh et al. 
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(2010) pointed out that with the implementation of VSM as lean tools, it is 

possible to identify various improvements that are necessary for achieving lean 

benefit. The authors who showed how the case company achieved 89% 

reduction of work in process (WIP), the finished products by 17.85% and 

processing time was reduced by 12.62%, among other significant benefits. 

Kenndy et al. (2013) show how 5S, SMED, and OEE are used to improve food 

processing in the food industry.  

Lean has been criticised for some mixed results in its adoption. For example, 

Pavnaskar et al. (2003) argued that Womack and Jones (1996) provided 

examples of the lean principles but “did not provide clear definitions of basic 

concepts that are needed for its implementation in some sectors”. Hines et al. 

(2004) disagreed with Pavnaskar et al. (2003) and claimed that the basic 

implementation tools of lean were provided, but it only neglected the human 

aspect and had been based more on tools. Other scholars argued that the 

success record of lean has been poor (Demeter and Matyusz 2011; 

Belekoukias et al. 2014; Dora et al. 2016). However, in an attempt to 

harmonise some of the lean tools and techniques, the concept of LSS was 

developed and has been used to promote efficiency while incorporating the 

tools from lean and six Sigma into its operation.  

2.4.3.2. Six Sigma   

Motorola initially launched Six Sigma but was later developed by GE in the 

mid-1980s as a concept that focuses on the identification of defects and its 

elimination (Krueger et al. 2014). Over the years, the success recorded by 

Motorola and GE has fascinated many other sectors in the implementation of 

six sigma (ibid). Anderson et al. (2006) defined six sigma “as a business 

process that allows companies to drastically improve their bottom line by 

designing and monitoring everyday business activities in ways that minimise 

waste and resources while increasing customer satisfaction”. Along the same 

lines, Mast.J and Lokkerbol (2012) argued that the primary focus of six sigma 

is on how to detect variation and how this variation can be controlled. Likewise, 

Sin et al. (2015) claimed that six sigma does not only reduce variation but has 

been helping industries to improve efficiencies and customer satisfaction.  
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Furthermore, Brue (2006) presented the meaning of six sigma in three phrases 

and claimed that it should be based on the context that is being used: (1) 

Promoter of quality (2) problem-solving tools (3) a management philosophy. 

This suggests that six sigma has been a quality, problem-solving and 

management focused tools which have been applied in different sectors to 

promote the meaning given by Brue (2006). In the health sector, reduction in 

waiting time of patients see (Wang et al. 2014), in the service sector, 

improvement in the flow of information see (Prashar 2014), in the 

manufacturing sector, elimination of defects and increase in customer 

satisfaction see (Gijo and Scaria 2014). Six Sigma also found application in 

the IT sectors see (Antony 2015). Several of these studies adopted a common 

six sigma methodology in its implementation. 

As indicated by Mueller and Cross (2019) the common process for the 

implementation of six sigma is through Define, Measure, Analysis, Improve 

and Control (DMAIC). Several studies have considered DMAIC as an essential 

tool for six sigma (George 2014). DMAIC is considered to take organisations 

implementing six sigma through a step by step process of achieving efficiency. 

As indicated by Kubiak and Benbow (2009), the purpose of the “Define phase” 

is to determine the problem to be investigated, such as waste generation. In 

the “Measure phase”, the teams collect actual data to understand the extent of 

the problem in question. Arthur (2010) explained that in the “Analysis phase”, 

the potential root causes of the waste are identified and validated. In the 

“Improve phase”, identification of solutions to addressed the root causes 

(Lucato et al. 2015). The Control phase document procedures, train 

employees for new processes and creates monitoring and reaction plans for 

new processes (Salah et al. 2010). Like some of the failures that happened in 

the implementation of Lean, failures were also recorded in the implementation 

of Six Sigma (Albliwi et al. 2014). Henrique and Godinho Filho (2020) 

explained that after two decades of six sigma, the result of the implementation 

in most companies had been mixed. As a result of this, hybrid method, Lean 

Six Sigma was proposed as a method that can be used to integrate both lean 

and six sigma tools and techniques to solve organisational problems. Authors 

such as Shokri (2017) argued that DMAIC tool is a reflection of Lean tools as 

it incorporates lean tools as well as six sigma. Given this argument, the next 
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section shall provide a critical review of Lean Six Sigma and its adoption in this 
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2.4.3.3. Lean Six Sigma (LSS)   

LSS is a combination of lean and six sigma tools/techniques which began in 

the late 1990s. LSS is emerging in the literature as a powerful tool that can be 

used to reduce waste and improve organisational performance (Kalashnikov 

et al. 2017). Several authors (e.g., AIBIiwi et al. 2014; Shokri 2017) have 

regarded LSS as a disciplined, data-driven methodology used to 

eliminate/reduce variations such as product defects and waste. Sreedharan 

and Raju (2016) in their systematic review of the literature on LSS, explained 

that various authors had classified LSS definition based on approach, 

methodology, model, philosophy, program strategy, and system. For this 

research, the definition by Furterer (2012: 4) is adopted. Furterer defines LSS 

“as an approach focused on improving quality, reducing variation, and 

eliminating waste in an organisation. It is the combination of two continuous 

improvement strategies, i.e. Six Sigma and Lean”.  

LSS’s role is viewed as the elimination of waste that may occur during the flow 

of SC activities leading to FWL reduction and striving for perfection. In view of 

this, Gremyr and Fouquet (2012) explained that LSS concept is more efficient 

than the separate Lean and Six Sigma deployments to reduce waste and 

improve the quality of an organisation. The literature provides justifications for 

combining the two concepts. For example, Qamar et al. (2018) and Moyano-

Fuentes et al. (2019) claimed that the concept of Lean focuses on the “speed” 

of the process and Six Sigma focuses on the accuracy. Hence, the 

combination of these two techniques has proven to be a powerful tool in driving 

efficiency and effectiveness in organisations than relying on lean or six sigma 

separately. Furthermore, Banawi and Bilec (2014) claimed that Lean tools are 

valuable at identifying the cause of waste, but they often do not provide an 

actual method to reduce or eliminate such waste. Nevertheless, Six Sigma has 

the potential to fill this gap created by Lean. Consequently, six sigma tool is 

proposed as a complementary tool to lean which has a direct impact on 

eliminating the waste identified by Lean tools but combining both methods is 

more effective (Bhat et al. 2014).  
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To further justify this, empirical evidence shows support for companies that 

use LSS such as Ford, Du Pont, 3M, Dow, Chemical and Honeywell. These 

companies have successfully adopted LSS to improve their process and have 

become more efficient (Bakar et al. 2015). LSS is also a multi-purpose 

technique that can be used in different sectors to solve problems (Bhat and 

Jnanesh 2014). Thus, FWL can be reduced through the adoption of techniques 

embedded in the LSS as it is a hybrid approach to waste reduction (Shokri 

2017). Figure 2.3 shows the objective of Six Sigma, Lean and integrated 

objective of LSS. 

 

 

 

 

 

Figure 2.3: Objectives of six sigma, lean and LSS  

Source: Bakar et al. (2015) 

 

LSS technique is based on the six-sigma tool, which is “DMAIC” which means 

Define, Measure, Analysis, Improve and Control (DMAIC) as earlier explained. 

However, what makes it LSS is that the techniques incorporated some of the 

lean tools to improve the process in the organisation. Table 2.4. shows the key 

process of DMAIC. 
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Table 2.4: Key process of DMAIC  

Source: Nabhani and Shokri (2009) 

Different tools can be used to achieve each of the stages in DMAIC (Uluskan 

2016). Though, most of these tools are quantitative and require high statistical 

methods (Drohomeretski et al. 2014). However, Uluskan (2016) suggested 

some tools that can be used in qualitative studies to achieve DMAIC. As a 

result of this, figure 2.4 shows how DMAIC can be used qualitatively to achieve 

FWL reduction.  
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Figure 2.4: Qualitative DMAIC tools for investigating FWL  

 

Adapted from Sokovic et al. (2010) and Uluskan (2016)  

2.4.4. Empirical Evidence of the Application of LSS Across 

Industries  

As a result of growing pressure to improve performance, reduce cost, improve 

efficiency and effectiveness, organisations now employ various techniques 

that can promote strategy and profit maximisation (Belhadi et al. 2020; Gupta 

et al. 2020). Thus, LSS is adopted by various organisations with the sole aim 

of improving performance and eliminating waste. Hence, some empirical 

studies that used LSS to achieve efficiency are reviewed using DMAIC as a 

tool to guide improvement processes and proffer solutions to reduce FWL.  

Chen and Lyu (2009) investigated the impact of LSS in resolving the quality 

problem using a single case study of a touch panel company. Their result 

Define 

What are the organisational 

values?  Identify the problems 

threatening the values  

Tools: Team meetings and 
brainstorming through qualitative 
data collection techniques  

 

                         Measure  

Are people aware and assumption of 
FWL? 

Tools: simple Graphs, charts, reporting, 
input-output analysis through qualitative 
data collection techniques  

                   Control  

How can we sustain these 
improvement actions?  

Tools: Control plans through 
qualitative data collection 
techniques  

Improve  

What are the improvement 
actions to eliminate the 
problems?  
Tools: Team meetings and 
brainstorming through qualitative 
data collection techniques  
 

Analyses  

What is the root cause of this problem? 

Tools: reporting, brainstorming and 
through qualitative data collection 
techniques  
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shows that the cost associated with quality defects were reduced, revenue 

improved, and customer satisfaction increased through the adoption of LSS 

techniques. However, their study was limited because it did not specify how 

their data were collected. Furthermore, Chakrabarty and Kay Chuan (2009) 

developed an effective six steps model to implement Six Sigma in the 

Information Technology (IT) industry. Using mixed methods, the authors found 

that the lack of established models caused the failure of DMAIC. Thus, he 

advocated for his six steps model and the development of other new models 

to smoothly implement DMAIC. Another study by Delgado et al. (2010) 

recorded outstanding results in a single financial services case study 

conducted on GE Money, Portugal. Their study found that by adopting LSS, 

their case study experienced a massive improvement in their generated 

revenue. Following this, customers felt the impact, thus, leading to more 

customers being added to their customers base on the testimonies given by 

the old customers. Apart from the customer satisfaction achieved, the authors 

also claimed that there was a decrease in operational costs which improved 

the company’s efficiency. Delgado et al. (2010) claimed that their case 

company developed its own tools and combined it with DMAIC tools which 

may suggest why the case company recorded such impressive success. 

Therefore, this indicates that an organisation trying to adopt LSS can as well 

develop own tools that may be different from DMAIC. 

The study of Krueger at al. (2013) used a single case study to show the impact 

of LSS in a manufacturing plant. Qualitative research was used to investigate 

the perception of four, six sigma practitioners. The result shows that the 

employees of the case company were adamant to the implementation of LSS 

and did not see the initiative as part of organisational culture. However, the 

study did not investigate the perceptions of the employees to know why they 

were adamant about the initiative. Despite that the company recorded some 

improvements; the authors concluded that the initiative would have been more 

robust if employees saw it as part of the organisational culture. Hence, they 

advocated for more research on the impact of employees on LSS success.   

Similarly, Banawi and Bilec (2014), adopted only two tools of DMAIC, (in this 

case, “A” and “I”) to analyse the root cause of waste in the construction 

industries in the UK. Their result which was based on quantitative analysis 
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revealed that the two selected DMAIC tools are effective methods in 

understanding the root causes of waste and several ways to eliminate the 

identified waste. Some of the identified waste improvement strategies for their 

case study include proper production planning, marketing planning and 

sharing of information.  

Sin et al. (2015) studied the relationship between LSS and knowledge creation 

using the knowledge-based theory. They found that there is a positive 

relationship between DMAIC tools and knowledge creation. Also, they argued 

that during the process of implementing LSS through DMAIC, new knowledge 

will be created. Nonetheless, they failed to provide the kind of knowledge that 

can be created during this process and who is going to be the beneficiary of 

such. For instance, is it the company or the individual that is involved in the 

implementation of LSS or vice versa? These questions remain unanswered in 

their study.  

The above review indicates that LSS has been adopted in different sectors 

using DMAIC as a common CI tool that can combine some of the lean and six 

sigma tools. However, as noted in the review, some of the authors did not 

utilise all the tools within the DMAIC. Authors, such as Banawi and Bilec (2014) 

make use of the “A and I” aspect of the DMAIC. Likewise, the review shows 

no evidence of theory or model that can be used to explain DMAIC. However, 

some of the aspects of DMAIC can be adopted for this study to answer the 

research questions as indicated by the review. The next section, thus, 

discusses the adoption of DMAIC in the food industry which is the context of 

this study.   

2.4.5. Adoption of LSS in the Food Industry  

There are limited evidence in the literature on the application of LSS towards 

FWL reduction. Authors such as Amani et al. (2015), Screedharan and Raju 

(2016) and Shokri (2017) confirmed that literature is lacking as regards to 

adoption of LSS in the food industry compared to other sectors. However, few 

studies have been conducted which focused on the LSS adoption in the 

distribution unit of the food industry. This study reviews some of these studies 

that attempt to analyse the impact of DMAIC as LSS tool in the food industry. 

For example, Nabhani and Shokri (2009) investigated the impact of DMAIC in 
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the reduction of defects in the distribution of food products in one of the food 

distribution SME in the UK. The authors’ found that with the help of DMAIC 

tool, the root cause of defect during loading process was identified. 

Furthermore, the study revealed that defects were reduced, leading to the 

reduction of lead time and consequently improved customer satisfaction. The 

study only focused on one single company and one unit of the FSC.  

Shokri et al. (2014) researched the implementation of DMAIC as a systematic 

business strategy and quality initiative to improve the critical logistical 

measures within small-to-medium-sized food distributors. The authors with 

survey verify the applicability of DMAIC regarding capability, resources, and 

culture in the case company. They argued that DMAIC is applicable and 

beneficial in small-to-medium-sized food distributors but requires training, 

personal characteristics of managers, size of the organisation, education level 

and workplace of the employees are the most effective elements to adopt LSS 

for these organisations (Shokri et al. 2014). 

Amani et al. (2015) confirmed how DMAIC was used to reduce 50% defect in 

the process line within the Sweden FSC. The authors argued that combination 

of both lean and six sigma tools can be effective in detecting the root cause of 

the defect in product line. They concluded that this technique would offer a 

structured, disciplined, and rigorous approach to improving the efficiency of 

the FSC if well implemented. The study by (ibid), however, failed to specify the 

model that can be used in implementing LSS in the FSC, and they did not 

indicate which part of the tool can be effective in reducing FWL. Likewise, they 

failed to show if the tools can be used to address varieties of the problem in 

the FSC since the FSC deal with varieties of products. 

2.4.6. Summary of LSS Approach  
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to eliminate non-value added activities and has been a useful technique 

emphasised in the literature (Lucato et al. 2015). As earlier stated, the focus 

of lean has been on the elimination of the seven wastes earlier identified. 

However, some research evidence shows that only 25% of success has been 

recorded out of 70% implementation of Lean (Bortolotti et al. 2015). As a result 

of this failure, the concept of six sigma was developed which focused more on 
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the reduction of variation and improvement of processes with DMAIC as a tool. 

Many success has been recorded as regards the implementation of six sigma. 

According to literature, in the late ’90s, LSS emerged to complement the 

weakness of lean and vice-versa. Over the years, LSS has been used 

effectively in different organisations as shown in the empirical evidence in 

section 2.4.4-2.4.5. As Shokri (2014) and Amani et al. (2015) claimed, LSS 

had been widely recognised to provide means by which waste is identified and 

possible ways of reducing such waste. It was discussed in the review that 

DMAIC tools had been an effective method of achieving the LSS objectives. 

Therefore, it is apparent that DMAIC is an accepted methodology in solving 

different organisational challenges. De-mast and Lokkerbor (2012) confirmed 

this by claiming that LSS provides a powerful, specific and operational solution 

as it manifests in various aspects of DMAIC. The authors concluded that LSS 

is an all problem-solving tool for organisations. Other authors (Drohomeretski 

et al. 2014; Lucato et al. 2015) have also adopted the DMAIC tools and have 

shown it to be effective in eliminating waste and improving efficiency.  

It is worthy of note that some scholars did not adopt all the phases of DMAIC 

while others added their phases to the techniques (George 2014). This 

modification was done to suit the peculiarity of the organisational phenomenon 

in question. Even scholars who failed to adopt all the phases of the DMAIC still 

achieve their target objective. For example, scholars like Banawi and Bilec 

(2014) only adopted “Analyse and Improve” segments of DMAIC to understand 

the root causes of waste and how it can be improved within the construction 

industries in the UK.  While Delgado et al. (2010) show evidence of how a case 

company added their tools with DMAIC to achieve their target objective. This 

was said to be a great achievement for the case company. In a more recent 

study by Rajak et al. (2016) who investigated how “Recognise” could be added 

as a tool to DMAIC. The new tool becomes RDMAIC and was claimed to be 

more effective.  

Given this, it is observed that  DMAIC tool is not rigid but it is a flexible tool that 

can adapt to any situation. It is evident that part of the tools can be adapted to 

study a particular phenomenon (Gupta et al. 2020). Given this, this research 

adopts the concept of DMAIC as a CI tool that can be used to investigate how 

FSC stakeholders can reduce FWL. The review further supported the 
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combination of both the lean and six sigma tools by the FSC to reduce FWL. 

However, this study makes some modifications to the adaptation of DMAIC 

and this is consistent with Banawi and Bilec (2014). It is important to clarify 

that the context of this current study will only adopt the tools within DMAIC to 

answer the research questions and does not aim at the implementation of 

DMAIC. This is consistent with Banawi and Bilec (2014) who used part of 

DMAIC phases to understand the root causes of waste and how it can be 

eliminated in the construction industry.  

Furthermore, there are divergent opinions on the theoretical underpinning of 

DMAIC. While authors like Sin et al. (2015) studied DMAIC from knowledge-

based theory, De Mast and Lokkerbol (2012) investigated it from a problem-

based view. Similarly, some other scholars also argued that organisational 

learning theory is the best fit for DMAIC see (Savolainen and Haikonen 2007; 

Malik and Blumenfeld 2012; Antony et al. 2019). This study agrees with these 

scholars and argued that learning is an essential factor during the adoption of 

DMAIC in any field. Therefore, this study seeks to extend the work of 

Savolainen and Haikonen (2007) on the role played by learning during the 

investigation of DMAIC as it relates to FWL reduction. Henceforth, DMAIC will 

be used in place of LSS in the remaining part of this thesis.  

2.5. Theoretical Underpinning of this Research   

This study adopts the Organisational Learning Theory (OLT) as it is deemed 

to have the ability to answer the research questions and fulfill the research 

objectives. Hereafter, OLT including the justification for its adoption is 

discussed.  

Linderman et al. (2003: 193) argued that DMAIC as a CI tool lacks theoretical 

underpinning and a basis of research other than “best practice studies”. They 

advocated for the use of goal theory as the main driver to develop an 

understanding of DMAIC. This suggests that achieving organisational goals 

should be the main reason for adopting DMAIC. On the contrary, Savolainen 

and Haikonen (2007) argued against by insisting that organisational learning 

should be the main reason for adopting DMAIC than goal achievement. Thus, 

they linked the concept of DMAIC as a CI tool to OLT. They further elaborated 

that the foundation of DMAIC is learning and it was through this that its concept 
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came to be. Hence, OLT has a strong positive relationship with CI. Anand et 

al. (2009) agreed with Savolainen and Haikonen (2007) but their views were 

somewhat different. Their preliminary empirical evidence indicated how OLT 

will produce dynamic capabilities results. Consequently, they acclaim DMAIC 

as the best way to achieve such results. Hence, they argued that through the 

adoption of dynamic capabilities theory, continuous improvement processes 

like DMAIC could better explain how innovation changes and standards could 

be achieved. Therefore, their study argues that dynamic capabilities theory “is 

a process which allows the organisation to produce innovative ideas” which 

can be achieved through the implementation of DMAIC (Anand et al. 2009: 

448). 

De Mast and Lokkerbol (2012) argued that the concept of DMAIC as a CI tool 

could be studied from the problem-solving theory. They define “problem-

solving theory as an intelligent action to achieve well-defined goals”. They cited 

various examples of how DMAIC can be a problem detector and at the same 

time, a problem solver. The authors discussed the application of DMAIC to 

various problem-solving methods such as generic or specific, well, and ill-

structured task and diagnosis problem solving, and problem-solving remedial. 

They concluded that DMAIC could not be expected to function well in all the 

problem-solving methods, but researchers that try to adopt problem-solving 

theory to DMAIC should be aware of these characteristics and potential 

limitations. Nevertheless, Boon Sin. et al. (2015)  used DMAIC to explain the 

knowledge-based theory by arguing that new knowledge is created during the 

implementation of DMAIC. Using structural equation modelling, their findings 

indicated a positive relationship between knowledge creation and DMAIC. As 

a result of this positive relationship, they claimed that organisational 

performance will be improved. Their study also identified four constructs (such 

as, socialization, combination, externalization, and internalization) which led to 

knowledge creation during the implementation of DMAIC. However, their use 

of this theory was applied to a single case study that deals with electronics and 

may not be transferable to other sectors.  

Nevertheless, the use of OLT aligns best with the scope of the study. Thus, 

OLT is used to extend the work of Savolainen and Haikonen (2007) on the 

type of learning that can be promoted by DMAIC and how DMAIC can be an 
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effective technique in promoting learning that will lead to FWL reduction. Also, 

many of the theories mentioned earlier borrow from the OLT (Boon-Sin et al. 

2015). For example, there are differing arguments in the literature that 

suggests that goal theory, problem-solving theory, knowledge-based theory, 

and dynamic capabilities are all interrelated with the learning which is founded 

under OLT (see Spender 1996; Unger-Aviram and Erez 2016; McAdam et al. 

2017).  

Therefore, OLT should be seen as a theory that can be used to achieve 

organisational goals, promote knowledge creation, solve-organisational 

problems and promote dynamic capabilities (Spender 1996; Antony et al. 

2018). Similarly, Manzouri et al. (2014), Vlachos (2015) and Antony et al. 

(2018) identified OLT as a multi-purpose theory.  Hence, the adoption of OLT 

in this study is consistent with theoretical practice in the literature due to its 

support for other theories or fields. Relatedly, OLT enables this study to answer 

the research questions and achieve its objective in the process.  

2.6. Background and Definition of OLT 

OLT was introduced in the early 1960s by Cyert and March (1963) and has 

since been adopted by many authors to cover a range of topics from various 

fields including strategic management, management science and SCM (Zhang 

and Baden‐Fuller 2010). There are many definitions of OLT but the definition 

by Argyis (2000) is adopted for the study because it is deemed to be more 

suitable due to its clarity and consistency with LSS objective. Argyris (2000: 

116) defines OLT as “a process of detecting and correcting errors within an 

organisation”. This means that detecting and correcting errors will produce 

learning, but its absence may prevent learning in an organisation. In the case 

of errors, Argyris contends that there is a need for organisations to detect the 

root cause of the error within the organisational process. Through this, 

reflective methods of analysing the root cause and taking responsibility 

towards the reduction can be developed with the help of LSS tools.  

Furthermore, various frameworks have been developed within the OLT 

domain. Some of the key frameworks are developed by Bateson (1972, 1979), 

Argyris and Schon (1974, 1978, 1996, and 2000), Schon (1967, 1983, and 

1985), Kolb (1984), Senge (1990). The underlying assumption of these authors 
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was that people and professionals do not only work formally with their 

knowledge and their logical or analytical skills but also depend on knowledge 

from other sources and think in a way that fits their organisational needs 

(Bateson 1972). This study subscribes to this assertion; thus, it adopts the 

framework postulated by Argyris and Schon (1974) to answer the research 

questions. This framework is adopted because it is more suitable to explore 

and analyse the FWL phenomenon being studied. Likewise, other authors 

have investigated the link between this framework with DMAIC in various 

studies (see Savolainen and Haikonen 2007; Lifvergren and Bergman 2012; 

Arumugam et al. 2013). Thus, adopting this framework is consistent with 

empirical practice in the literature. 

Argyris and Schon (1974) proposed the Single-Loop Learning (SLL) and 

Double-Loop Learning (DLL) framework. The former is the detection and 

correction of learning within a given set of governing variables while the latter 

involves the changing of those variables to solve a particular problem 

(Savolainen and Haikonen 2007). According to Savolainen and Haikonen 

(2007), DMAIC only promotes SLL. In the application of SLL, detection of 

errors and correction may occur based on the laydown rule and regulations 

within the organisation but does not allow for modification or involvement of 

external knowledge (Tagg 2010). Though, there are some contrary opinions 

as to why DMAIC does not promote SLL but DLL. For example, Jaaron and 

Backhouse (2017) explained that SLL does not promote innovative ideas as it 

leads to an unwillingness by employees to question the system, find the cause 

of errors, and how it can be reduced or eliminated outside the organisation. 

Arumugam et al. (2013) supported this view and argued that DMAIC promotes 

DLL. They argued that DLL allows organisations to rely on both the internal 

and external stakeholders’ feedback to achieve DMAIC objective of how to 

detect the root cause of a particular problem and to find solutions to it. Also, 

empirical evidence by Shokri et al. (2017) confirms that DLL is needed for the 

operationalisation of DMAIC. They found that internal and external 

stakeholders' input are important in the promotion of DMAIC, and this can be 

achieved through DLL. Based on this, this study will contribute to the body of 

knowledge by extending the DLL framework of Argyris and Schon (197) within 

OLT to answer the research questions and fulfill the objective of this study.  
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Nevertheless, there are genuine contentions in the literature relating to how 

DMAIC promotes DLL. Therefore, this research provides empirical evidence 

on how DMAIC tools promote DLL towards FWL reduction.  

2.6.1. Double-Loop Learning (DLL) 

DLL deals with a process that allows organisations to question errors, detect 

errors and allow modification in the company’s corporate strategies through 

which the objective of the company can be achieved through the involvement 

of both the internal and external stakeholders (Argyris and Schön 1974; Argyris 

2000). The DLL is the most comprehensive inquiry that is needed in every 

organisation. For example, Jaaron and Blackhouse (2017) show how the 

incorporation of internal and external stakeholders’ feedback has been used 

to promote the implementation of DLL in a single case study. Similarly, Bodin 

and Holmgren (2016) show how teamwork and collaboration within and 

outside their case study are used to promote DLL and enhance its competitive 

advantage.  

Furthermore, Argyris (2000) argued that DLL allows collaboration and sharing 

of information that can detect where the causes of errors (waste) are coming 

from within the organisation if well applied. This framework can be used as a 

guide towards the reduction of any form of waste through teamwork with other 

tools such as DMAIC as it allows interaction and exchange of ideas as well as 

replacing existing strategies with new ones or incorporating new strategies to 

function well. Figure 2.5 shows the interaction of learning activities that occur 

in the framework developed by proponent of DLL. 

 

 

  

  Single Loop Learning 

    Double Loop Learning  

Figure 2.5: The Double-Loop Framework 

Source:  Argyris and Schön (1978) 
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As shown in Figure 2.5, the framework involves a high level of evaluation and 

analysis of shared information according to the need of the organisation which 

enables change to be made within the organisation. Asher and Haris (2012) 

claimed that DLL would promote creativity in solving organisational problems 

and challenges, and still be in line with the corporate strategies and objectives 

of the organisation with the help of a tool like DMAIC. Argyris and Schön (1978) 

proposed three stages of DLL, which include; governing values that need to 

be questioned, actions to find the root cause of the problem and to take 

responsibility to solve the problem. These constructs are discussed with 

regards to DMAIC to solve the research questions of this study.  

2.6.2. DMAIC and DLL  

DMAIC and DLL have similar objectives, and the construct within the former 

can be applied to the later. For example, DMAIC can be used to detect the root 

causes of a particular problem and suggest improvement processes by 

eliminating every form of waste. It also deals with internal stakeholders 

(Chakravorty 2009) while the constructs within DLL can as well perform the 

same function with DMAIC, but with the inclusion of feedback mechanisms 

through stakeholders (Lifvergren and Bergman 2012). Likewise, DLL does not 

have specific tools for its implementation (Jaaron and Backhouse 2017). 

Therefore, DMAIC tools such as the one suggested in  Figure 2.3 can be used 

to explore DLL to give a holistic solution to the FWL problem within the FSC.   

Furthermore, Arumugam et al. (2013) explained that DMAIC promotes DLL. 

They argued that DLL is all about changing norms and bringing innovation, 

which is the focus of DMAIC too. The authors argued that DLL involves 

investigating the “know-what” and “know-how”. The know-what will help 

organisations to identify the problem that is needed to be solved and the extent 

of that problem. This aspect is addressed by the “D” and “M” phase of DMAIC. 

However, the Know-how will probe further on solutions that can be provided to 

solve the problem and how it can be sustained. This is the focus of the “A”, “I” 

and “C” phase of the DMAIC. They further argued that the process of knowing 

what and how can only be achieved through DLL and not SLL (Arumugam et 

al. 2013). However, the assertion by Arumugam et al. (2013) has not been 

empirically investigated. 
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Similarly, Lifvergren and Bergman (2012) show the systematical way by which 

DMAIC can be used to promote DLL within an organisation. The authors 

investigated the reason why DMAIC implementation fails. They argued that by 

incorporating DMAIC  with learning “L” as it furthers the understanding of why 

DMAIC fail in organisations. Therefore, they concluded that DMAIC could be 

better explained with the construct of DLL.  

Scholars such as Clow (2012) and Santos-Vijande et al. (2012) regarded DLL 

as the most comprehensive inquiry in organisations and is needed by every 

organisation who aims to promote innovative ideas. These authors argued that 

the objective of DLL as a learning tool could only be achieved through the 

application of tools having the same characteristics as DLL.  Given this, it can 

be argued that the tools that can be used to implement DLL can be found within 

the construct of DMAIC as there appeared to be a positive relationship 

between both constructs (Arumugam et al. 2013). 

Therefore, if DLL framework is integrated with DMAIC, it becomes an effective 

way of reducing FWL and promote learning. The only difference in them is that 

DLL promotes learning, while at times, DMAIC does not. However, the 

proponents of DLL did not provide any tool that can be used to address its 

objective based on the three stages as shown in Figure 2.5. Nonetheless, this 

research apply the DMAIC tool to operationalise DLL.  

2.6.3. Conceptual Framework  

In this study, the concept of DLL was used with DMAIC based on five reasons.  

Firstly, it was used to investigate how DLL with the combination of DMAIC tools 

can be used to explore the reduction of the FWL (Antony et al. 2018). 

Secondly, it was used in detecting the root causes of FWL in the processing 

and distribution stage of FSC through the awareness and assumption process. 

Thirdly, after knowing the root causes of FWL, DLL allows collaboration among 

partners to take responsibility for the development of improvement actions that 

can be used to eliminate or reduce the errors (FWL) (Anand et al. 2009). 

Fourthly, DLL was used to understand the learning that will be promoted 

alongside DMAIC. Lastly, it was used to provide the feedback process to 

sustain the CI practice. This is consistent with the work of Banawi and Bilec 
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(2014).  Henceforth, the review in this section focuses on the use of DLL as 

the conceptual framework for this study. 

As earlier stated, Argyris and Schon (1974) proposed three constructs within 

DLL. Arguably, the three constructs identified by Argyris and Schon (1974) can 

be achieved through some of the phases within the DMAIC constructs. For 

example, the governing values of the problem stage of the DLL can be tackled 

using the “Define” and “Measure” phases of the DMAIC which is what 

Arumugam et al. (2013) earlier suggested to be the “knowing-what”. Therefore, 

the steps to find the root causes stage of the DLL can be conveniently dealt 

with from the perspective of the “Analysis” phase of the DMAIC while taking 

responsibility aspect of the DLL can be addressed through “Improve” and 

“Control” phases of the DMAIC which is also similar to the “knowing-how” 

proposed by Arumugam et al. (2013). Consequently, it is safe to argue that 

both constructs of DLL and DMAIC are intertwined. However, the impact that 

the DLL is having on the implementation of DMAIC is that DLL allows feedback 

to be given on each stage of DMAIC thereby promoting learning while DMAIC 

only depends on the internal stakeholders. Therefore, to achieve the aims and 

objectives of the study, the researcher solicited information from internal 

stakeholders within the FSC to capture a holistic perspective of FWL including 

organisational learning in their operations. 

Furthermore, this research proposes that the operationalisation of DMAIC and 

DLL should be carried out by introducing DLL to the DMAIC framework. The 

resulting conceptual framework is thus, “DMAIC-DLL” as shown in Figure 2.6. 

This is similar to the earlier work by (Lifvergren and Bergman 2012) who 

proposed “DMAIC-L” and used it to confirm the root cause of the failure of 

DMAIC in the health sector and how it can be improved through learning (L). 

The “L” introduced by the authors enabled their study to know about the causes 

of failure of DMAIC in the case company based on the feedback received from 

internal stakeholders. They also stressed the need for feedback in any 

improvement activity.  Likewise, Mishra and Kumar (2014) integrated SIPOC 

and DMAIC to improve performance in a manufacturing company. According 

to them, DMAIC could be jointly used with other tools to achieve a particular 

goal. Figure 2.6 presents the proposed conceptual model for this study, which 

integrates the construct within the DLL with that of DMAIC. There are six 
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stages proposed to help achieve the DMAIC-DLL framework as explained in 

the following paragraph.  
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Figure 2.6: Conceptual Model for integrating DLL and DMAIC to reduce FWL 

Source: Author
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Stage one of the framework is the governing values within the DLL, which can 

be achieved through the “D” phase of the DMAIC. This stage is used for 

understanding the governing values that might need to be questioned by the 

stakeholders, as proposed by Argyris and Schon (1974).  

Stage two shows the awareness and assumption within the DLL and phase 

“M” of DMAIC can be used to achieve this stage. This stage is added to the 

DLL, and it is consistent with Jaaron and Backhouse (2017) who argued that 

different processes could be added to the DLL in a particular context for 

effectiveness.  

Stage three helps to identify the root causes of FWL. The “A” phase of the 

DMAIC will be used to achieve this step. This “A” stage requires the input from 

stakeholders to get holistic views of the root causes of FWL.  This will promote 

corrective actions towards the reduction of the waste.  

The next stage (stage four) is the “I” stage, which is the improvement stage. 

The “I” phase deals with possible solutions towards the reduction of FWL. This 

is consistent with the work of Banawi and Bilec (2014) who used the same to 

find lasting solutions to the problem of waste in the construction industry, 

including sustainable strategies. Also, it is consistent with the work of Krueger 

et al. (2013) who identified proper production planning, information sharing 

among stakeholders, marketing planning and so on as improvement strategies 

to eliminate the causes of FWL. Furthermore, the “I” stage is also used to 

investigate the learning practice that can be used to achieve the CI process as 

shown in stage five of the framework. 

The last stage of the framework (stage six) enables the internal stakeholders 

to reflect on possible ways to sustain the improvement actions. This stage is 

based on the “C” aspect of the DMAIC. The desired outcome can be achieved 

following these stages within the framework. It is good to note that each stage 

of the framework gives room for learning, which is promoted by information 

sharing and collaboration through the feedback given by the stakeholders of 

the FSC. This is the aspect that will be addressed by DLL in the DMAIC-DL 

framework. The internal stakeholders used for the study are the employees of 

firms manufacturing food products in Nigeria.  
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2.6.4. Empirical evidence of DLL  

Empirical evidence of DLL can be found in different fields ranging from 

business and management, engineering, social science, leadership, and SC 

field. Some of these evidences which operationalised DLL framework are 

majorly from developed countries, and not much has been applied from the 

developing countries' perspective.  

For example, Bakacsi (2010) uses the DLL to detect how organisation 

manages their crisis. He argued that the responsibility of top management staff 

is to ensure that the cause of the crisis is detected and resolved without 

affecting the laydown rules and procedures of the organisation. They used 

qualitative methods and found that individual differences could hinder the 

application of DLL for crisis resolution. Soriguera and Robuste (2011), use the 

DLL to detect the estimation of traffic stream space with the use of simulation. 

They claimed that the application of DLL had been effective in estimating traffic 

streams in the case country. Through the collection of secondary data from the 

government officials dealing with traffic control. They argued that collaboration 

with these officials has promoted learning on the estimation of traffic and a 

potential solution to traffic hotspot was identified (Soriguera and Robusté 

2011). 

Bodin and Holmgren (2016) relied on four key methods of operationalising DLL 

in an Information and Technology field. These include systemic thinking, 

personal efficacy, openness and personal flexibility with risk-taking. Each of 

these elements was used to investigate the application of DLL in the case 

companies with the use of qualitative methods. They concluded that roles, the 

structure of organisation and type of culture are the elements that will affect 

the ability of members of organisation to learning. Jaaron and Blackhouse 

(2017) researched the operationalisation of DLL in a service organisation. 

They identified three key tools of implementing DLL through the ability of the 

company to Check (analysis of what and why), Plan (exploration of potential 

solution) and Do (implementation of the solution). They used a mixed-method 

approach. They found that majority of failed application of DLL is a result of 

the non-involvement of external partners during the cause of detecting a root 

cause of errors in the organisation. They concluded that there is no way an 
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organisation can succeed in the application of DLL without the involvement of 

all partners that are necessary for the creation of utility.  

2.6.5. Justification for the Adoption of the DLL in this 

Research  

Much of the rationale behind the need for ‘‘double-loop’’ learning in the FSC 

organisations lies in the fact that, first, traditional FSC organisations promote 

rigid and inflexible management structures and practices that are inappropriate 

for the current dynamic environment (Jaaron and Blackhouse 2017). As a 

result of this fact, they lack the capabilities needed to grasp unpredictable 

opportunities that aim at promoting tools for FWL reduction (Soltani et al. 

2011). Hence, a need for DLL to promote vital learning that is required in the 

current dynamic environment. Second, ‘‘double-loop’’ learning organisations 

involve collecting feedback from employees, customers, suppliers, and other 

SC partners in a real situation. This will confronts mental models of managers 

at work, leading managers to think regarding realities that have been 

presented to identify opportunities for designing effective policies and new 

knowledge in collaboration with other partners to solve a particular problem 

(Bagodi and Mahanty 2013). Thus, DLL provides capacity for FSC industries 

to collaborate and bring the ideas of their stakeholders in the cause of 

detecting the root cause of FWL as well as identify best practices to reduce or 

eliminate FWL.  

Third, FSC that promotes “double-loop” towards FWL reduction will remain 

competitive, and the benefit of maximising profit will be promoted (Dhananjaya 

Dahanayake and Gamlath 2013). DLL is not a rigid framework as compared to 

SLL, rather a collaboration within the organisation to detect errors. Thus, allow 

flexibility and modification of the existing corporate strategy if any error is 

identified (Tagg 2010). Fourth, DLL allows an employer to explicitly engage all 

employees involved at work in providing valuable information by asking 

questions about how a particular problem originally occur, and what procedural 

consequences caused the problem to happen, thus, generating a flux of useful 

knowledge through the judicious application of information (Rowley 2006). This 

provides ample evidence that ‘‘double-loop’’ learning is a catalyst for creating 

learning and new knowledge in organisations (ibid).  
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Lastly, Jaaron and Blackhouse (2017) concluded that DLL is far better for 

making in-depth inquiries into the root cause and provides capacity for 

continuous improvement activities. Though the authors agreed that 

operationalisation of DLL in the literature had been vogue, they argued that 

organisation could implement it based on the three key processes that were 

identified by Agyis and Schon (1974) with effective tools such as DMAIC.  

2.6.6. Criticism of DLL and DMAIC 

One of the earlier criticism of DLL came from Diamond (1986) where he argued 

that psychological resistance to change would affect the performance of 

employees to detect the errors within their organisation using the DLL. As 

many employees will have a nonchalant attitude to change behaviours, which 

may be unpredictable and the same with DMAIC tool. Furthermore, DLL has 

been criticised because little attention has been placed on the creation of tools 

and operational processes that can help operationalise DLL across sectors. 

Dahanayake and Gamlath (2013) confirmed this view and asserted that DLL 

is rarely achieved because of lack of clear process of what constitutes DLL. 

On the contrary to Jaaron and Blackhouse (2017) argued that the process 

laydown by Argyris and Schon is enough to achieve DLL in any organisation if 

the proper tool is applied.  

Ortenblad and Koris (2014) criticised DLL that it does not provide a solution to 

issues that may have been raised due to an organisational culture where 

employees risk getting into trouble if they are confronted with long-held 

managerial beliefs. Therefore, they claimed that SLL would be better used in 

such organisation where the boss is a “little god” than applying DLL. Bodin and 

Holmage (2016) shared this view, but they claimed the introduction of 

openness and honesty in the process of implementing DLL would not allow 

organisation culture to influence the implementation of DLL.  

Furthermore, a scholar like Richardson (2014) argued that application of the 

DLL and DMAIC is stressful as it requires different stages before an action can 

take place. Due to this, many employees may not be willing to get themselves 

involved in such problem-solving tasks because of their stressful nature. 

Govender et al. (2014) argued that organisations could promote monitoring 

activities to check if the employee is adapting to change implemented in the 



 

60 
 

organisation and provide some incentive. Likewise, some form of punishment 

could be given to such employee who resists changes towards a more 

productive system. 

2.6.7. Summary of DMAIC-DLL/Conceptual Framework    

Given the empirical findings on CI across industries (Banawi and Bilec 2014) 

and further findings from DLL (Argyris 2000; Savolainen and Haikonen 2007; 

Granerud and Rocha 2011; Jaaron and Backhouse 2017; Matthews et al. 

2017), it has been observed that the implementation of the combination of 

DMAIC-DLL to solve organisational problems such as FWL in the literature still 

lacks in some ways. 

Firstly, the process by which LSS can be used to achieve DLL has remained 

unexplored in the literature, particularly through DMAIC tools. Previous studies 

have focused on how DMAIC can be used to achieve CI but not on how the 

former can used to promote learning through the adoption of DLL framework 

while achieving CI. For example, Salovening and Haikonen (2007) argued that 

DLL could be used to promote the activities of CI. However, the author did not 

provide empirical evidence to back their claim. Other authors have supported 

the claim by Salovening and Haikonen (2007) but without supporting their 

claim with empirical evidence. Therefore, this present study will contribute to 

the work of Salovening and Haikonen (2007) by developing a conceptual 

framework with empirical evidence of how DMAIC can be used to promote DLL 

while achieving both learning and CI in the food industry.  

Secondly, in the review it was discussed that for innovation to be promoted, 

organisations need to promote cultural change activities that will promote the 

level of engagement of stakeholders towards the adoption of CI practice that 

is promoted by DLL (Dahlgaard-Park 2012). Therefore, organisational cultures 

in terms of values, beliefs, and philosophy are prerequisites to the adoption of 

DMAIC and DLL (Matthews et al. 2017). These values determine the 

improvement practices that will need to be adopted by the organisation and 

the level of involvement that is required by different stakeholders. However, 

the literature on the types of values that can be used to promote CI towards 

the reduction of FWL has remained scanty. This study, therefore, contributes 

to the emerging studies that seek to empirically examine the types of 
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organisational values that enable CI in the food industry through the CI-DLL 

framework. 

Thirdly, the review shows that DMAIC as CI tools can be used to eliminate 

waste but the uses of the combination of tools within the DMAIC-DLL to 

understand the root causes of FWL have remained scanty in the literature. 

Though, the work of Mena et al. (2011 and 2014) and further studies from 

section 6.4 attempted to identify the causes of FWL. However, while some of 

these authors empirically investigated the root cause of FWL developed 

countries; their research was not based on the application of the use of DMAIC 

tool and DLL. Given this limitation, Mena et al. (2014) advocated for more 

contextual studies that will aim at exploring the root causes of FWL. According 

to the authors, an understanding of the root causes of FWL is necessary to 

comprehend the potential solutions likely to be implemented to reduce the 

FWL. This study aims to fill this gap as advocated by Mena et al. (2011 and 

2014) through the adoption of the DMAIC-DLL framework to provide a more 

holistic overview of the root causes of FWL as well the potential corrective 

actions that can be used to reduce FWL. Therefore, the framework developed 

in this study will be used to identify the root cause of FWL as well as corrective 

actions that can be used to eliminate the root cause. Also, the framework will 

enable FSC stakeholders to identify various learning that can be promoted 

through the DMAIC-DLL.  

Given the above gap in the literature the following research questions will be 

addressed: 

Overall research question: How does the combination of DMAIC and double-

loop learning be used to promote continuous improvement practice toward the 

reduction of FWL?  

 

(i) What are the root causes of FWL in the processing and distribution 

stage using the combination of DMAIC-DLL?  

(ii) What are the improvement actions that can be used to reduce FWL 

in the processing and distribution stage?  



 

62 
 

(iii) How can learning mechanisms support continuous improvement 

practices?  

2.7. Chapter Summary  

This review has established that FWL is a global problem facing every nation 

of the world, and there are preventive measures that have been suggested in 

the literature. However, one of the measures that have been identified as an 

effective FWL reduction is the implementation of necessary continuous 

improvement practices such as Lean, Six Sigma, or LSS with its tool that is 

DMAIC (Salah et al. 2011).  Based on this fact, this research is proposing 

DMAIC as effective way of reducing FWL that occurs at the pre-consuming 

stage most notably in the processing and distribution stage of the FSC in the 

developing countries and the case of Nigeria.  Amani et al. (2015) argued that 

DMAIC could provide practical ways to reduce waste. 

Different theories like, problem-solving theory, goal theory, and OLT have 

been identified, but the research question and the objective of this research is 

more suitable and flows with a model within OLT which has been used in many 

organisations that aim at improving learning capabilities based on feedback 

process that promotes OL which other theories does not necessarily provide. 

DLL has been identified as a framework within OLT that promotes learning 

when adopting DMAIC to detect the root cause of a particular problem and 

finding a lasting solution to such problems (Amurugam et al. 2013). Therefore, 

the application of this framework, coupled with the DMAIC techniques, will help 

this current study to detect the root cause of FWL and identify solutions to 

eliminate the root cause in the pre-consuming stage of FSC.  

A conceptual framework was developed in this chapter with a proposed hybrid 

model that integrated DLL and DMAIC to promote FWL reduction solutions 

and organisational learning. The next chapter will provide full realisation of this 

conceptual framework by identifying the best philosophical underpinning to this 

research as well as the best research methodology that will help the research 

to address the research question through an appropriate data collection 

methods and analysis. 
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3.0. Introduction  

This chapter aims to present the appropriate strategy and method through 

which the purpose and objective of this study will be achieved. The first section 

reviews the overall plan and research design for this study with the ontological 

and epistemological position of the research. The second section and third 

section discuss the adoption of interpretivist philosophical stance. The fourth 

section discusses the research logic while the firth section presented the 

adoption of qualitative research method. The sixth section presented the 

reasons why case study research strategy is adopted and provides grounds 

for the appropriate data collection methods discussed in section seven. 

Section eight discuss the data analysis method. The final section of this 

chapter discusses quality criteria and credibility in qualitative research, as well 

as the ethical considerations. 

Figure 3.1. is the research design for this study. However, determining a 

suitable research design was based on a range number of approaches 

including the research philosophy which influences the research objectives. 

The research objectives were related to some of the evidence from the 

literature which informed the research questions.The research design supports 

the exploratory nature of the study. As result, multiple case studies were 

adopted to explore the research problems. The information in this figure will be 

explored throughout this chapter.  
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Figure 3.1: Research Design for this Study 

Source: Author  

3.1. Research Paradigm  

Bryman (2011: 24) defined paradigm as “a cluster of beliefs and dictates of 

scientists in a particular discipline which influence what should be studied, how 

research should be conducted, and how results should be interpreted”. Given 
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this definition, a paradigm is a way by which philosophy in social science can 

be explored. Collis and Hussey (2009: 9) shared this assertion and argued that 

paradigm is “a framework that guides how research should be conducted, 

based on people’s philosophies and their assumptions about the world and the 

nature of knowledge”. Therefore, the research paradigm of this study provides 

direction on the appropriate research design, philosophical stance, methods 

and process by which this research should be conducted and informs the 

ontological and epistemological position of the researcher. This will be 

discussed in the following sub-sections.   

3.1.1. Ontology  

Ontology deals with what is believed about the nature of reality, and inquiry 

must be made into reality under investigation (Abushaikha 2014). Bryman 

(2015) believed that Ontology deals with whether the social world should be 

regarded as something that exists externally to the social actors or something 

that is developed by the social actors through their actions and opinions. 

Ontology allows researchers to take a position as regards to their perception 

of how things are and how things work (Scotland 2012). The perspective of the 

researcher on the social reality is of importance in any research including this 

current research. Therefore, the ontological position of the researcher is of 

significance to this study.  

There are two main branches of ontology which are realism and relativism 

(Crotty 1998). A research that adopts a realist ontology is underpinned by the 

view that reality exists independent of the views and opinions of social actors 

while a relativist Ontology espouses the view that reality exists but not 

independent of the perceptions of social actors (Piecyk 2010; Farquhar 2012). 

Given the above, this study adopts a relativist ontology because this 

researcher embraces the view that reality exists in the subjective views and 

perceptions of social actors (Piecyk 2010) in the FSC and is focussed on how 

the stakeholders within the FSC perceive and interpret reality which is 

essential in creating meanings (Crotty 1998). Marshall and Rossman (2014) 

shared this opinion and argued that views, beliefs, assumptions, pre-

assumptions, and experiences of the social actors (in this research, FSC 

stakeholders) are essential when exploring the creation of the meaning of any 
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social phenomena (Marshall and Rossman 2014). Therefore, this justifies the 

adoption of the relativism ontology perspective in this research.  

3.1.2. Epistemology  

Epistemological “is concerned with providing a philosophical grounding for 

deciding what kinds of knowledge is possible and how we can ensure that they 

are adequate and legitimate” (Maynard 1994:10). However, Scotland, (2012:9) 

shared a different opinion, and argued that “epistemological assumptions are 

concerned with how knowledge can be created, acquired and communicated, 

in other words, what it means to know”.  Though the two authors gave some 

meaning to the understanding of epistemology albeit in different ways (with 

Maynard 1994, for instance, focussing on epistemology as a way of research 

validation), their assertions are important, because of each argument, taken 

together, gives a broader and all-encompassing view of epistemology. 

Epistemology is concerned with knowledge and how social actors can attain 

it. When conducting research, the researcher is expected to analyse and 

question the nature of the relationship that exists between the researcher and 

the research subject. As suggested by Crotty (1998) a researcher's 

epistemological stance is either objectivist epistemology which adopts the view 

that that “meaning exists as such apart from the operation of any 

consciousness” and “there is an objective truth waiting for us to discover it”. 

Conversely, a researcher's epistemological position can be subjectivist 

epistemology when espousing the view that “meaning is imposed on the object 

by the subject”, and all knowledge comes from “an interaction between the 

subject and the object to which meaning is ascribed” (Crotty 1998:8-9).   

An objectivist epistemology is consistent with a realist ontology while a 

subjectivist epistemology is consistent with a relativist ontology. However, 

some broader arguments as it relates to various traditions under a subjectivism 

and objectivism stances are comprehended in studies by Cunliffe (2011) and 

validated by Farquhar (2012). Cunliffe (2011) acknowledged the already stated 

paradigmatic traditions evoked in the social sciences by Kuhn (1962) and 

made even more popular by Burrell and Morgan (1979). The author, however, 

focuses on these traditions and their implications for each of the philosophical 

stances which will be discussed in the next section. In essence, according to 

Cunliffe (2011), three approaches will influence the direction of any research 
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and includes objectivism, subjectivism and intersubjective. For example, if a 

researcher takes the ontological view that sees the world as something that 

exists independently, such a researcher’s view will be influenced by 

objectivism and if a researcher sees the world has socially constructed and 

can only be understood through the perception and experience of the social 

beings, then, such researcher’s ontological stance is subjectivism. On the 

other hand, if the researcher is working as a relational researcher who believes 

that social reality is related to the dialogical interaction between a participant 

in a moment of time and place, such research will be working as 

intersubjective. Therefore, the choice made by the researcher will influence 

the philosophical stance of such research.  

Furthermore, Rajec et al. (2013) explain that epistemology position is essential 

to investigate how reality can be obtained. However, to obtain evidence of 

social reality within the context of this study, there is a need for interaction with 

the social actors. In doing this, the Inquirer (researcher) wishes to make 

contact with stakeholders within the FSC to understand how the concept of 

DMAIC-DLL can be used to find the root causes of FWL in the processing and 

distribution stages of FSC and what improvement solutions can be provided 

towards the reduction of FWL based on their experience, opinions, feelings, 

and understanding (Marshall and Rossman 2014). The proposed DMAIC-DLL 

framework as provided in chapter two requires FSC stakeholders to 

understand the root cause of FWL and to find solutions to such problems 

through the information feedback from stakeholders. Arguably, collaboration 

and sharing of information can only occur through some level of interaction 

with other stakeholders (Kaczynski et al. 2014). Therefore, the proposed 

DMAIC-DLL framework in this research justifies the need for this study to be 

positioned in the subjectivist ontology and epistemology. Given this argument, 

this research will adopt the view of Cunliffe (2011) on the three stances and 

use it to justify the reason for the adoption of relativist ontology and subjective 

epistemology. For this research, a combination of both ontology and 

epistemology approach will determine the process of acquiring knowledge 

which is referred to as methodology (Saunders et al. 2009). Figure 3.2 shows 

how ontology and epistemology will influence the research paradigm as well 

as the methodology stance of this research. The ontological and the 
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epistemological assumptions of a researcher influence the adopted 

philosophical stance as further discussed hereunder.  

 

 

 

 

 

 

 

 

Figure 3.2: Research Paradigm  

Source: Piecyk (2010:106)  

3.2. Philosophical Stance  

There are three main dominant research paradigms in the field of business 

management and social science, which include positivism, critical realism, and 

interpretivism and each is linked with objectivism, subjectivism and 

intersubjective as discussed earlier.  These three stances will be discussed in 

the following sub-sections. 

3.2.1. Positivism  

Positivism was proposed and developed by a French thinker Auguste Comte 

between 1798-1857 (Mack 2010). Comte believed that reality can be observed 

and is independent on its own. Therefore, positivist aims to “explain and predict 

reality, where reality is considered to be objective, tangible and fragmental” 

(Mentzer and Kahn 1995:232). Positivism assumes that the researcher does 

not have influence on social reality and is neither affected by the outcome of 

the research (Rajasekar et al. 2013; Bryman 2015). The ontology and 

epistemology assumptions under positivism are presented in Table 3.1 and 

suggest that knowledge can only be obtained as a result of direct observation 

or measurement of reality and is not subject to the researcher’s view. Hence, 

the researcher is independent of the researched, and neither can be affected 

by the other. 
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Table 3.1: Positivist Ontology and Epistemological Assumption   

 

Source: Mack (2010) 

Easterby-Smith et al. (2008:8) argued that “the key idea of positivism is that 

the social world exists externally and that its properties should be measured 

through objective methods rather than being inferred subjectively through 

sensation, reflection or intuition”. Likewise, Cunliffe (2011) stressed that 

positivist assumption is based on objectivism ontology and a positivist 

epistemology as earlier indicated since the researcher does not influence the 

social reality, a position supported by Farquhar (2012) and Jahedi and Méndez 

(2014). Similarly, several authors have argued that positivism inquiry is based 

on quantitative methods which use both primary and secondary data, 

laboratory experiment, field experiment and sometimes case study research 

as a method of data collection (Easterby-Smith et al. 2012; Sarantakos 2012; 

Jahedi and Méndez 2014). Often, positivism depends on statistical analysis for 

the interpretation of their data (Marshall and Rossman 2014). Nevertheless, 

positivist aims to test hypotheses and to formulate laws through prediction and 

generalisation (Sarantakos 2012). Though, there are arguments against 

positivism approach. For example, positivist thinkers are committed to the 

neutrality of the social reality which offers only superficial basis for inquiry in 

social and business research (Heale and Twycross 2015). Likewise, in this 

approach, an integral part of the social phenomena could be missed if research 

is only based on what is observed (Crotty 1998). Also, Sarantakos (2012) 

concludes that removing the view of the researcher from what is researched 

Ontological Assumptions  Epistemological Assumption  

• Reality is external to the 
researcher and represented by 
objects in space  

 

• Objects have meaning 
independently of any 
consciousness of them 
 

• Reality can be captured by our 
senses and predicted  
 

• The methodology of the natural 
science should be employed to 
study social reality (Bryman, as 
cited in Grix, 2004, p.64) 

• Truth can be attained because 
knowledge rests on a set of firms, 
unquestionable, indisputable 
truths from which our beliefs may 
be deduced (Hughes and 
Sharrock, as cited Grix, 2004, 
p.64) 

• Knowledge is generated 
deductively from a theory or 
hypothesis  

• Knowledge is objective  
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could generate a partial view of the phenomena most especially in the 

business and management real-life situation. Other authors argued that 

investigation in management or business research cannot be tested or 

controlled by the laboratory as in physical science research which is built on 

positivism approach (Easterby-Smith et al. 2012; Flint et al. 2012). These 

criticisms partly inform the development of the interpretive approach that 

allows social interaction as discussed in the next section.  

3.2.2.  Interpretivism    

Interpretivism was developed as “anti-positivist” philosophical stance (Mack 

2010:7). It was developed as a response to criticisms against positivism. The 

proponents of interpretivism reject assumptions of positivism that social reality 

is independent of the social actors, an assumption that describes as misguided 

specifically as regards purely subjective matters such as management issues 

as well as sociology and psychology issues (Jahedi and Méndez 2014). 

Therefore, the proponents of interpretivism believed that social actors could 

not be separated from the researched as against the positivist view (Crotty 

1998). Given this, the premise of the interpretivism holds that reality is socially 

constructed between the researcher and the researched. Furthermore, 

Saunders et al. (2009) and Scotland (2012) claimed that the assumption of 

interpretivism recognises that reality is constructed based on the social actor's 

opinion and experience through social interaction. As a result of this, the social 

actor perception and experience are subjective. Hence, social reality may have 

different perceptions and may change from time to time (Mack 2010).  Table 

3.2 shows the ontological and epistemological assumptions of interpretivism.  
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Table 3.2: Interpretive Ontological and Epistemological Assumption  

Source: Mack (2010) 

Furthermore, many scholars believed that interpretivism could only be studied 

through the subjective approach as earlier argued (Holden and Lynch 2004; 

Easterbay-Smith et al. 2008; Bryman 2015). Consequently, subjective 

ontology approaches are used in the interpretivist philosophical stance 

(Cunliffe 2011). Cunliffe (2011:656) argued that subjectivism, as adopted by 

interpretive research, requires the researcher to ask the research participants 

how they perceive time, place and progress. The author further claimed that 

this is necessary because human experiences are embedded in their practice, 

interaction, or discourse in various ways. Therefore, the goal of the researcher 

using interpretivism is to rely on the view of the researched as much as 

possible to get the real-life situation of the phenomena. Likewise, Creswell 

(2012) explained that the researcher interprets their findings shaped by their 

experience and background. Therefore, this will allow the use of subjectivism 

to explore the problem of the phenomena in its contextual settings and real-

life situation with the use of a qualitative method (Holden and Lynch 2004).  

3.2.3. Critical Realism  

Critical realism is a bridging theory between the two earlier discussed 

philosophical stance, positivism, and interpretivism (Piecyk 2010). The 

proponents of this philosophy accept that the world is known through 

Ontological Assumptions  Epistemological Assumption  

• Reality is indirectly constructed 
based on individual interpretation 
and is subjective   

 

• People interpret and make their 
own meaning of events  
 

• Events are distinctive and cannot 
be generalised  
 

• There are multiple perspective on 
one incident  
 

• Causation in social sciences is 
determined by interpreted 
meaning and symbols. 
 

• Knowledge is gained through a 
strategy that “respects the 
differences between people and 
the objects of natural science and 
therefore requires the social 
scientists to grasp the subjective 
meaning of social actions” 
(Bryman, as cited in Grix, 2004, 
p.64) 

• Knowledge us gained inductively 
to create a theory (Bryman, as 
cited Grix, 2004, p.64) 

• Knowledge arises from particular 
situations and is not reducible to 
simplistic interpretation  

• Knowledge is gained through 
personal experience   
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perceptions, but this perception does not give the total reality of the world. The 

concept of Critical realism was explained by Bhaskar as cited by Mutch (1999: 

328) where he claimed that “while social structures are dependent upon the 

consciousness which the agents who reproduce or transform them have, they 

are not reducible to this consciousness. Social practices are concept-

dependent; but, contrary to the hermeneutical tradition in social science, they 

are not exhausted by their conceptual aspects. They always have a material 

dimension”. Therefore, Benton and Craib (2010:57-58) argued that the 

external world is “independent of our knowledge of it “, but, at the same time, 

it is “knowable and open to change”. This suggests, there exist various levels 

and modes of engagement between the knower and the known (Peters et al. 

2013). Critical Reality embraces the notion that knowledge cannot be 

accessed directly without contact with the researched subject and argues that 

reality is a product of concrete facts. Furthermore, Miles and Huberman (1994) 

concluded that the knowledge of a given social phenomenon exists in the 

minds of people as well as the objective world.  

Critical realism seeks objectivity in the research process which is similar to that 

of positivism. Though, positivist believes that neutrality of the researcher is 

achievable but critical realism claimed there could be biases in the findings 

based on values and beliefs. Therefore, one of the ways to mitigate biases is 

by applying different research methods. Thus, critical realism believes in the 

“pluralism of methodology” as the concept believes in the application of 

different approaches in dealing with phenomena (Flint et al. 2012).  

Table 3.3 shows the summary of the three research philosophies discussed. 

The table shows the ontological, epistemological, and methodological position 

for each of the stances. However, it can be observed that the methodology 

position for positivist, interpretivism and critical realism differ in their 

characteristics. Though Solem (2003:112) argued that each of the stances 

could be used in complementary ways, but the distinctive features, strengths, 

and weaknesses must be recognised. Scholars have argued in the literature 

that it is not whether each of the philosophical stances is right or wrong, but 

researchers need to be aware that there exist differences between them 

(Frankel et al. 2005; Pieck 2010). This research will adopt the interpretivist 

approach, which is consistent with the ontological position of this research and 
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directly in contrast with positivism and critical realism. This is in line with a 

similar study.  This approach uses the qualitative method.  

Table 3.3: Ontology, epistemology, and methodology position of the 

three philosophical stances  

 Ontology  Epistemology  Methodology  

 

 

 

 

 

 

 

 

 

 

Positivism 

Realist  

 

 

Reality exists out 

there and it is 

driven by 

immutable, 

natural laws and 

mechanisms. 

Knowledge of 

these entities, 

laws, and 

mechanism is 

conventionally 

summarised in 

the form of time- 

and context-free 

generalisation 

take the form of 

cause-effectt 

laws  

 

Objectivist  

 

 

It is both 

possible and 

essential for the 

inquirer to adopt 

a distant, non-

interactive 

posture. Values 

and other 

biasing and 

confounding 

factors are 

thereby 

automatically 

excluded from 

influencing the 

outcome  

Experimental/ma

nipulative 

 

Questions and/or 

hypotheses are 

stated in advance 

in propositional 

from and subjected 

to empirical test 

under carefully 

controlled 

conduction   

 

 

 

 

 

 

Critical realist  

 

 

Reality exists but 

can never be 

fully 

apprehended. It 

is driven by 

natural laws that 

Modified 

objectivist  

 

Objectivity 

remains a 

regulatory ideal 

but can only be 

approximated  

 

Modified 

experimental/man

ipulative  

 

Methods 

emphasising 

critical multiplism. 

Redresses 

imbalances by 

doing inquiry in 
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Critical 

Realism  

can only be 

incompletely 

understood  

 

 

 

more natural 

settings, using 

more qualitative 

methods and 

reintroducing 

discovery into the 

inquiry process  

 

 

 

 

 

 

Interpretivism  

Relativist  

 

 

Realities exist in 

the form of 

multiple, mental 

construction, 

socially and 

experientially 

based, local and 

specific, 

depending on 

their form, 

content and the 

person who 

holds them. 

Subjectivist  

 

 

The inquirer and 

the inquired are 

fused into a 

single (monistic) 

entity. Findings 

are the creation 

of a process of 

interaction 

between the two  

Hermeneutic/dial

ectic  

 

Individual 

constructions are 

elicited and refined 

hermeneutically 

and are compared 

and contrasted 

dialectically-with 

the aim of grasping 

the subjective 

meaning of social 

action 

Source: Adapted from Guba (1990) as cited by Pieck (2010) 

3.3.  Research Paradigm in Supply Chain Management and 

Organisational Learning Theory (OLT) 

Over the years, the research in DMAIC has been based on the positivist 

approach (Kumar and Sosnoski 2009; De Mast and Lokkerbol 2012; Southard 

et al. 2012). Sreedharan and Raju (2016) argued that the majority of research 

in DMAIC had focused primarily on the use of quantitative methods such as 

experiment, survey, and mathematical, simulation or computer models.  

Though, the authors stated that studies of DMAIC should not focus on a 

particular approach but should depend on the objective and the problem the 

research is trying to address which will guide the philosophical approach of 

such studies. Given this, Swink and Jacobs (2012) argued that DMAIC studies 
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need more qualitative research methods where the interpretive of the social 

actors are required.  

Likewise, the field of SCM has primarily focused on quantitative research 

method. Though, Abushaikha (2014) claimed that some SCM studies are 

better to address with the positivism approach while some can work with 

interpretivism approach and others may be a mix of both. However, the 

argument by Abushaikha (2014) supported the view of Seuring (2013) that the 

research problem and objective should be used in determining any 

philosophical approach. In view of this, there has been an increase in the use 

of interpretivism approach in SCM research to reduce the dominance of the 

positivist approach (Walsh et al. 2015). Many scholars in the field of SCM now 

focus on interpretivism approach while promoting the research methodology 

that is associated with this type of paradigm such as case studies, action 

research, etc (Dekker et al. 2013; Bryman 2015). Walsh et al. (2015) argued 

that SCM researchers should focus more on the use of interpretivism approach 

to better understand the real-life situation of the research. This further justified 

the adoption of interpretivist stance in this study.  

Kim (2003) argued that positivism should be the dominant research in OLT, 

but Nyame-Asiamah and Patel (2009) opposed that the research within the 

OLT should not be restricted to a particular philosophical stance or 

methodology. The authors argued that positivism, interpretive and critical 

realism has a different role to play in research that is carried out within the 

OLT. Furthermore, they argued that the researcher ontology should be a guide 

towards the stance to choose when researching within OLT. The empirical 

review of DLL that was carried out in chapter two, section 2.6.4 shows that 

most of the studies focused on the use of interpretivist approach while very 

few focused on positivist approach. Joyce (2014) confirmed this argument and 

argued that interpretivist approach is more suitable for conducting research 

that focuses on the element of DLL. They argued that DLL involves sharing of 

information among stakeholders to find root causes of particular problems and 

at the same time the stakeholder's developed strategies that can be used to 

eliminate the root causes. This suggests that this can only be possible through 

interaction among the stakeholder which can only be achieved through 

interpretivist philosophical stance.  
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3.3.1. Justification for Adopting Interpretivist as the 

Philosophical Stance in this Research 

Having considered the three philosophical stances that may be adopted in any 

research, this research will adopt interpretivism. The main reason for adopting 

this stance is based on its consistency with the researcher’s ontology 

(relativism) and epistemology (subjectivism) as well as the flexibility of this 

stance to adapt to the proposed framework as earlier justified. Therefore, this 

study wishes to explore how DMAIC-DLL framework can guide the 

identification of the root cause of FWL as well as explore the improvement 

strategies that can be used in reducing FWL from a subjective point of view 

rather than objective view which has characterised most of the studies on 

DMAIC as earlier argued. Therefore, this is in line with the argument by 

Oghenekohwo and Akporehwe (2015) that an interpretivist research paradigm 

is the most suitable philosophical stance for any researcher seeking to 

understand and require explanation within the frame of reference of the 

participants based on the subjective view of the participants. Though, one of 

the criticisms of interpretivism is that it does not allow for generalisation 

because the data is impacted by the subjective view of the participants 

compared to the positivist approach. However, Ponelis (2015) argued that one 

of the ways to mitigate against the non-generalizability of interpretivist study is 

that studies underpinned by this stance should ensure that findings can be 

applied in similar situations with that of investigated situation.  

This research accepts this paradigm due to some assumptions and 

perspectives that are consistent with the overall research approach. For 

example, Esch and Esch (2013:218) argued that communication and 

interpretation of participant view are considered the intellectual and co-creating 

process that can be tacit and subconscious while occurring with a specific 

context, but if reduced to quantitative measures such processes would not be 

capable of maintaining their embedded and essential features. This suggests 

that the researcher interprets the realities of the FSC stakeholders on how 

DMAIC-DLL can be used to detect the root causes of FWL as well as possible 

strategies that can be used to reduce FWL through language, symbols, and 

text (Cunlife 2011).    
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Furthermore, This research is grounded within this paradigm based on the 

view that the field of FSC and the adopted techniques (DMAIC-DLL) is created 

through social interaction, and therefore the human element cannot be 

eliminated (Tang and Musa 2011), unlike the positivist approach which 

believes that FSC is not socially created (Brandenburg et al. 2014). Therefore, 

interpretations of the social actor in the FSC are imperative to help deal with 

the research objective of this current study guided by the DMAIC-DLL 

framework. In this case, the researcher interprets the social phenomenon 

based on the interpretation of the social actors involved in the flows of events, 

their individual or group experience and actions are taken into consideration 

(Singh 2015).  

Given the above, interpretivism allows the researcher to be part of what is 

researched as opposed by positivism (Farquhar 2012).  The researcher in this 

study is an active agent whose job is to create meaning and realities through 

the interpretation of the experience, opinion, and view of the participants within 

the research context. Thus, the researcher cannot be separated from what is 

being researched. Therefore, this research will be conducted as exploratory 

research, which is consistent with the chosen research paradigm. Bahar et al. 

(2015) confirmed that exploratory research is a valuable means to seek new 

insights and assess a phenomenon in a new light. Thereby supporting this 

research as the researcher is aiming at exploring how the root causes of FWL 

can be explored and to explored how the improvement strategies can be used 

to reduce the FWL in the study context.  

3.4.  Research Logic-Deductive and Inductive  

There are two different scientific logical arguments that guide the research 

process which include inductive, and deductive (Saunders et al. 2009). The 

inductive and deductive are in the opposite direction (Ormston et al. 2014). 

Though they are considered to be the most commonly used logic in the field of 

SCM. Bernard (2011:7) defined deductive logic “as the logical process in which 

a conclusion is based on the concordance of multiple premises that are 

assumed to be true” (Bernard 2011). Urdari and Tudor (2014) confirmed that 

deductive logic is involved with the development of proposition from a 

particular theory and testing such theory in the real world.  
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Furthermore, Bernard (2011:7) draws on the work of Francis Bacon (1561-

1626) argued that inductive logic uses direct observation to confirm ideas and 

the linking together of observed facts to form theories or explanation of how 

natural phenomenon work”. Arguably, the inductive logic is aimed at creating 

a theory from the phenomenon under study. Johnston (2014) argued that there 

is no known theory or prior knowledge of the studies. Therefore, studies 

adopting the inductive logic are carried out to discover findings that are 

relatively new to develop theories (Johnston 2014). This logic is consistent with 

qualitative research methods. 

In this current research, there is insufficient information in the literature on how 

DMAIC-DLL can be used as a guide to detecting the root causes of FWL within 

the FSC as well as information on improvements practice that can be used to 

reduce FWL. This justifies the adoption of inductive logic to explore the 

perception of the FSC stakeholders on the FWL issues. However, scholars 

have argued that the use of deductive could be adopted to complement the 

adoption of inductive reasoning in qualitative research (Perry and Jensen 

2001; Fereday and Muir-Cochrane 2006). For example, the general ideas that 

have been surveyed in the literature in this study guided the researcher during 

the development of interview protocols. This was based on the use of the 

deductive approach (Armat et al. 2018). Therefore, the application of deduction 

at the literature review stage is necessary while contextual themes emerged 

through the inductive approach at the analysis stage. This is consistent with 

the work of (Armat et al. 2018). Therefore, this study employs inductive and 

deductive logic simultaneously.  

3.5. Qualitative Research Methods  

The field of management research evidence two prominent research methods 

which are quantitative and qualitative (Bryman 2015). However, there is 

evidence of an increase in the combination of these two methods, called the 

mixed method, aimed at methodological triangulation (Bernard 2011). This 

study will adopt the use of the qualitative method which is consistent with an 

interpretivism research philosophy (as previously discussed). Given this, 

Parker (2003; 16) defined qualitative method “as the study of a situated world, 

considering phenomena in their specific macro and micro, social, institutional, 
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political, economic and technological contexts”. This suggests that the 

qualitative method is adopted for research focused on a natural setting (or real-

life context) including, this research, contextual imperatives such as subjective 

human views and efforts. This research design is validated by several authors 

(Urdari and Tudor 2014; Bernard 2011) who have argued that qualitative 

method is consistent with an interpretivism stance, unlike the quantitative 

method which is underpinned by positivism. Table 3.4 shows the comparison 

between the two dominant methods.  

 

 

 

 

 

 

Table 3.4: Comparison between Quantitative and Qualitative Methods  

Quantitative Mode Qualitative Mode  

Assumption  

• Reality is single, and 
fragmentable, Social facts 
have an objectives reality  

• Knower and known are 
independent, a dualism  

• Primacy of method  

• Variables can be identified, 
and relationships measured  

• Inquiry is objectivity, value-free  

Assumption  

• Realities are multiple, 
constructed, and holistic. 
Reality is socially 
constructed  

• Knower and known are 
interactive, inseparable  

• Primacy of subject matter  

• Variable are complex, 
interwoven, and difficult to 
measure  

• Inquiry is subjective, value-
bound  

Purpose  

• Generalisability (Times and 
context-free generalisations 
through nomothetic or 
generalised statements  

• Prediction  

Purpose  

• Contextualisation (Only time 
and context bound working 
hypotheses through 
idiographic statement  

• Interpretation  
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• Causal explanation  
 

• Understanding actor’s 
perspective  

Approach  

• Be gins with hypothesis and 
theories  

• Manipulation and control  

• Uses formal, structured 
instruments  

• Experimentation and 
intervention  

• Deductive  

• Component analysis  

• Seeks consensus, the norm  

• Reduces data to numerical 
indices  

• Abstracts language in write up  

Approach  

• Ends with hypotheses or 
grounded theory  

• Emergency and portrayal  

• Researcher as the 
instrument  

• Naturalistic or 
noninterventional  

• Inductive  

• Searches for patterns  

• Seeks pluralism, complexity  

• Makes minor use of 
numerical indices  

• Descriptive write-up  

Research Role  

• Detachment and impartiality  

• Objective portrayal  

• Etic (Outside’s point of views)  

Research Role  

• Personal involvement and 
partiality  

• Empathic understanding  

• Emic (insider’s point of view  
Sources:  Yilmaz (2013) 

3.5.1.  Rational for the Adoption of Qualitative Method  

The rationale for choosing the qualitative over the quantitative method in this 

study is informed by the work of Marshall and Rossman (2014), Van Esch and 

Van Esch (2013) and Parker (2014). Marshall and Rossman (2014) argued 

that qualitative approach is naturalistic, interactive, humanistic, emergent, 

interpretive and focussed on gaining a rich and complex understanding of 

people’s experiences based on their perceptions and interpretation of the 

phenomena of interest. This suggests that qualitative methods provide a 

means by which a depth study can be carried out within the FSC. This will give 

opportunity for the researcher to understand and interpret the opinions, 

experiences and complex views of the FSC stakeholders, on how DMAIC-DL 

can provide a guide on the root causes of FWL, as well as strategies that can 

be used to reduce FWL while simultaneously promoting OL. Parker (2014) 

described qualitative method as a process that allows recording, analysing and 

attempting to uncover the deeper meaning and significance of the human 

experiences underpinning issues in a phenomenon that may not be achieved 
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through the use of quantitative methods. This suggests that adopting a 

qualitative method in this research, unlike the quantitative method, will help to 

uncover how DMAIC-DLL can be used to explain the root causes of FWL and 

key improvements strategies that can be used to reduce FWL based on the 

real-life experiences, views, opinions, and understanding of the research 

participants.  

Also, Van Esch and Van Esch (2013:34) argued that qualitative approach 

employs the meaning used by social actors in a particular context to explain 

how they directly experience “everyday life realities” and that such experience 

is built from the subjective nature of reality created from the phenomena 

through the social actors. Therefore, emphasises will be placed on situational 

details that have occurred over time which allow qualitative researchers to 

describe processes of such details as it is highly descriptive through recounting 

what was said: to whom, how, when and why. Therefore, the researcher 

interprets the findings based on what they hear, and understand (comprehend) 

from the social actors and not based on the general or theoretical assumption 

of any model, unlike the quantitative methods. This suggests that qualitative 

approach will be used in this research to address questions relating to how the 

FSC stakeholders experiences and understand the methodology within the 

DMAIC-DLL framework to detect the root causes of FWL and how they are 

created and/or given meaning, which then creates strategies to mitigate the 

root causes within the FSC which will make their experience visible toward 

FWL reduction.  

Furthermore, the experiences and opinions of stakeholders of the FSC may 

not remain generalisable and stable across all possible contexts; however, it 

may exist within particular perspectives and contexts. For instance, most FSC 

in are hugely influenced by socio-political and faith-based institutions, such as 

religious, governmental, cultural, and non-governmental groups, which provide 

individuals with a unique lens through which they see and perceive the world 

(Peters et al. 2013). Consequently, relationships are impacted by the cultures, 

values, norms, perceptions, and beliefs of individuals (employees). Hence, 

qualitative method in this research has the potential to yield a rich and diverse 

account of data that otherwise may remain elusive (Bryman and Bell 2007). As 

such, experimental designs in social science using quantitative methods may 
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not be the best or most appropriate to understand the process of 

comprehending the root causes of FSC and how stakeholders perceive 

DMAIC-DLL as a way to reduce FWL. However, it must be taken into 

consideration that some findings or outcomes in this study may not support a 

broad generalisation but presents a contextual understanding and knowledge 

about developing countries that have similar characteristics with sub-Saharan 

African country of interest (Nigeria).  
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Table 3.5: More characteristics of qualitative research method and 

further justification  

Source: Yilmaz (2013) 

3.6. Research Strategy  

Bryman (2015:32) argued that research strategy is defined as a “general 

orientation towards the conduct of research”. Arguably, research strategy is 

the process by which the researcher aims at collecting the research data and 

interact with the social actors. Though, Yin (2013) argued that there are three 

conditions which must be met before selecting a research strategy, which 

includes: (1) the level of which attention is given to the contemporary or 

historical event (2) the nature of the research questions and (3) the control 

which an investigator has over the actual behavioural event. In addition to the 

argument by Yin (2013), Gale et al. (2013) argued that the research objective, 

as well as the research questions, will determine the type of research strategy 

that will be used in any research. Given this, different research strategies can 
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be used to collect research data (Johnston 2014; Yin 2014). Table 3.6 shows 

some of the different research strategies that can be used for collection of data 

Table 3.6: Key characteristic of some selected research strategy  

Research 

Strategy  

Key characteristics   

Survey  Used to assess individual thought, feeling and opinion as 

regards the phenomenon under study. Primarily, survey 

largely depends on the use of questionnaires or 

structured interviews with focus on a large population  

Action research  This is used in investigating an immediate problem 

Grounded 

Theory  

which involves the construction of theory through analysis 

of data 

Ethnography which is conducted to understand and experience the 

real-life situation of the people in the context in which the 

event occurs every day 

Case study  See section 3.6.1. Exploration within a specific context or 

more  

Source: Author  

This research will adopt a case study strategy because of its flexibility, which 

makes it suitable to investigate the real-life situation of the root causes of FWL 

and how it can be reduced within the Nigerian FSC.  

3.6.1. Case Study Strategy  

According to Baxter and Jack (2008:544), case study research is defined as 

“an approach to research which facilitates exploration of a phenomenon within 

its context using a variety of data sources”. Creswell (2012) viewed case study 

as a research methodology and as a type of design in qualitative research, or 

an object of study, as well as a product of inquiry. Also, Yin (2014:30) defines 

a case study as an “empirical inquiry that investigates a contemporary 

phenomenon within its real-life situation, especially when the boundaries 

between phenomenon and context are not evident”. These submissions 

suggest that case study is flexible and can be used with a quantitative or 

qualitative research approach (Wedawatta et al. 2011). Though, Yin (2013) 
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looked at a case study from the positivist point of view which is consistent with 

the quantitative research methods and suggested that hypotheses must be 

tested in a case study research to make it robust. However, many scholars 

take the perspective of case study research from a qualitative approach see 

(Van Esch and Van Esch 2013). Creswell (2012) argued that taking a case 

study strategy from a qualitative approach will ensure that research questions 

are well explored and reveal the essence of the phenomenon to the 

researcher. This method explores why and how a situation happened. As 

Bryman (2015) argues, that the purpose of a case study research may include 

exploratory reason, descriptive reason, interpretive reason, and explanatory 

reasons but the view of this research is to use case study research strategy to 

explore the issue of FWL in the FSC in real-life situation which will help to 

address the research question identified in the literature review section from 

the qualitative research approach based on the interpretation of the social 

actors.  

3.6.1.1. Case Study Research Design  

 While this study acknowledges various design of case study method as stated 

by various scholars, e.g. (Baxter and Jack 2008; Yin 2014), this research 

reviewed a few of these studies. For example, Creswell (2012) argued that 

there are three types of case study depending on the intent of the case 

analysis, which includes: the single instrumental case study, collective or 

multiple case study, and the intrinsic case study.  The author further clarifies 

that in a single case study; the researcher focuses on issues of concern, after 

which abounded case is selected to illustrate this concern or issues. On the 

other hand, the collective case study is adopted when a researcher selects 

multiple case studies to illustrate a phenomenon or issue (Baxter and Jack 

2008). The intrinsic case study is adopted when a researcher focuses on the 

case itself. However, Yin (2014) presents four different types of case study 

design which includes: single-case Study (holistic), single –case Study 

(embedded), multiple cases- Study (holistic), multiple case-Study (embedded) 

as shown in Figure 3.3.  
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Yin (2014) further differentiates between the holistic and the embedded case 

studies. The holistic case study may be used for both single and multiple case 

studies. The author argued that a single case study at holistic is when a case 

is designed to research the whole of an organisation irrespective of the  

Figure 3.3: Yin types of case study  

Source: Yin (2014)  

sub-unit within the organisation, but the totality of the organisation is 

investigated. The same goes for the multiple case studies holistic which allow 

researcher to investigate two or more cases in their entirety but not on a 

particular unit in the phenomena being studied.  

The embedded case study is designed to study a particular sub-unit of an 

organisation and not the whole of the organisation, for example, the study area 

of this current research as presented in Figure 2.6 in Chapter two will fall under 

the embedded case study research as it is going to focus on some units and 

not the whole of FSC. Therefore, this research will adopt the multiple case 

study (embedded) as proposed by Yin (2014) but will be researched from the 

interpretivist philosophical stance with the use of qualitative research method 
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unlike the approach of Yin (2014) as argued earlier which focused on positivist 

approach with the use of quantitative method. Furthermore, Yin (2014) argued 

that the evidence from the multiple case studies will be more robust than that 

of the single case study except that the single case is meant only for the 

organisation use. For this research, a single case study cannot be justified. 

Likewise, Creswell (2012) argued that multiple case study will reduce the 

biasedness of the researcher due to the external validity that will be involved 

in the research.  

3.6.1.2. Case Definition  

As argued by Yin (2014) a researcher needs to place boundaries on a case 

he/she wish to research to avoid deviating away from the objective of the study 

to ensure the researcher remains within the scope of the study. Furthermore, 

Yin (2014) suggested that research questions should be the main determinant 

of defining a case relating to a particular organisation, social group, etc. 

Though, Stake (1995) and Creswell (2012) opinion differs from that of Yin 

(2014) where they claim that time, place, and activity should guide the 

definition of a case. Therefore, this study will utilise case definition based on 

research questions as it relates to a particular organisation (FSC) to come up 

with the selection criteria for cases to be involved in this study (Yin 2014).  

FSC assumed the primary focus of this research, and it is an important 

organisation in any country as they assume the primary responsibility for 

meeting the need of the final consumer through the provision of food products 

as earlier argued in Chapter two. Therefore, this research will define the case 

of this study drawing on the work of Daini (2015) as “As any food supply chain 

industry with the primary focus on the processing and distribution of food 

products with ten years’ experience or more and high market share in the food 

industry”.  

3.6.1.3. Sampling Techniques  

For the researcher to have a deeper understanding of the phenomenon under 

investigation and improve the accuracy and credibility of the findings, two 

ranges of complementary sampling techniques will be employed. The two 

techniques are; purposeful sampling and snowball sampling (Bryman 2015). 
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Oppong (2013:203) define purposeful sampling techniques “as a method of 

sampling in which the researcher select subjects who have experience or 

knowledge of the issues being addressed in the research”. As often with 

qualitative case studies, a purposeful sampling technique was chosen as a 

primary sampling strategy (Creswell 2012:206). As such, participants who are 

believed to have experience, information and knowledge about the FWL issues 

within the processing and distribution units of the proposed case companies 

will be purposefully included in the study (e.g. Members of staff within the 

processing and distribution unit of the case companies). This is consistent with 

the similar techniques used by Viio and Nordin (2017). 

In addition to the purposive sampling, the principle of snowball sampling will 

be implemented. The Snowball sampling technique is used when a researcher 

samples initially a group of participants based on the research questions and 

these sampled participants propose other participants who have had the 

experience and knowledge that is relevant to the research problem (Bryman 

2015:424). This suggests that the internal stakeholders of the case companies 

will recommend some of their external stakeholders to the researcher. 

Therefore, the external participant that will be recommended by the case 

companies will form part of the participants to provide “information-rich” 

(Nastasi 1999). This is important as guided by the conceptual framework of 

DMAIC-DLL which assumes that both internal and external partners are to be 

considered when trying to understand the root causes of a particular problem 

and finding solutions to such problems within the company. For example, 

distributors units that are recommended by the case companies will serve as 

participants in this study. Arguably, combining these two techniques will 

enhance the chance of the researcher to capture a complete picture of the 

FWL issues in the processing and distribution stage of the FSC in the case 

country. This is similar to the techniques used by Van Esch and Van Esch 

(2013).  

3.6.1.4. The Research Context  

Having discussed how the data will be collected and the type of research 

philosophical stance with the appropriate research methods. This research will 

focus on Nigeria's FSC. The justification for adopting the FSC within Nigeria 
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context has already been discussed in section 1.5. As discussed earlier, case 

study was adopted in this research. The case definition as discussed in section 

3.6.1.2.  

3.6.1.4.1. Numbers of Cases and Case Selection Criteria  

There have been pragmatic opinions in the literature as to the numbers of 

cases that can be used in investigating a phenomenon (Creswell 2012). For 

example, Eisenhardt (2002) suggests 4 to 10 is an ideal case. On the contrary, 

Farquhar (2012) argued that some cases should be determined by the 

research objective, problem and whether the research is using single or 

multiple case studies. Therefore, drawn on the work of Farquhar (2012) and 

based on the objective of this research and the fact in the literature which 

suggests there are lack of evidence as it relates to the issue of FWL reduction 

in the developing countries and a case of Nigeria. Therefore, two in-depth case 

studies will be conducted to get an in-depth understanding of FWL. This will 

guide against bias, provides robustness, reliability, and triangulation (Mathias 

and Brown 2016). Furthermore, Creswell (2012) argued there is need to deal 

with the external validity in the multiple case studies which will help the level 

of replicability of the study to a similar phenomenon. To deal with this, the 

selection of the food industry to be investigated will be based on the following 

specific criterion which is consistent with other similar contextual studies see 

(Van Esch and Van Esch 2013; Viio and Nordin 2017).  

Market Share: The selected business needs to be large-sized food industry 

located in Nigeria and has trading history of ten years. It is believed that a 

large-sized industry will have the knowledge of continuous improvement that 

will aid the reduction of food wastage.  

Activities: The selected case study business must be involved in food 

processing and distribution of varieties of food products to other suppliers 

within the Nigerian local market and international. They must have actives 

distributors who are also distributing to the retailer or final consumer. 

Knowledge of SCM/CI: The selected FSC and their distributors will have 

knowledge of SCM and continuous improvement activities. 
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Readiness: The Company and its distributors must be willing and ready to 

participate fully in the case study investigation and give full access to the 

researcher. The selected case study must provide the researcher with the 

ability to interact with their employee, distributors and every other person that 

may be required for this research.  

The above criteria are important to assist the researcher to select the three 

participating FSC in this case study research.   

Based on the above criteria the following FSC companies were used as FSC 

companies that met the requirement. 

1. Company A: Involved in both processing and distribution of food. Some of 

their distributors have been identified as potential participants. 

2. Company B: Involved in both processing and distribution of food. Some of 

their distributors have been identified as potential participants. 

3.6.1.5.  Adoption of Case Study Strategy  

This research adopts a case study strategy because of the following reasons. 

First, a case study is adopted because this study aims to gain a rich contextual 

understanding of multiple social actors within the FSC companies on how 

DMAIC-DLL can be a guide towards the detection of the root causes of FWL 

as well as explore the improvement strategies that can be used to reduce FWL. 

As argued by Bryman (2015), a case study strategy is required to understand 

the contextual issues of any phenomena.    

Secondly, a case study strategy is adopted if the research question is primarily 

focused on answering “how” and “why” questions and also “what” questions 

could be addressed as argued by Cunliffe (2011). Thus, the choice of strategy 

in this study is based on the main research questions and the sub-research 

questions as already stated in Chapter one which are “what” and “how”. Drawn 

on the work of Yin (2014:10), he justifies the use of a “what” and “how” 

questions for exploratory research which is the focus of this study. Research 

questions are exploratory when questions like “What are the root cause of 

FWL?” are asked, and they are asked only to explore the viewpoint of the FSC 

stakeholder on the root cause of FWL (Cunliffe 2011). Likewise, the “How” 
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questions are asked to explore the perspective of the stakeholders on how 

DMAIC-DLL can promote corrective actions that can be used to reduce FWL 

as well as how does the DMAIC promote double-loop learning towards FWL 

reduction?.  

Third, the focus of the researcher adopting case study strategy is to point out 

a local structure of meanings in a case in such a way that it is possible to 

understand something unexplained or inconceivable at the onset as relating to 

the contextual setting of the study. To achieve this with a case study strategy, 

Yin (2014) argued that the behaviours of the participants should not be 

manipulated. In this research, the researcher does not have any influence on 

the decision of the FSC in Nigeria. The researcher will be an external 

investigator; he will not be an observer, with this, there is no possible way of 

manipulating the behaviours of the FSC being independent variables to 

investigate the impact of a dependent variable.   

Fourth, case study is choosing over other research strategies because of the 

philosophical underpinning which is positioned within the philosophical 

viewpoint of the interpretivist paradigm. Miller and Crabtree (1999:10) state 

that the interpretivism paradigm “recognises the importance of subjectivists’ 

human creation of meaning. The nature of this research shows that the 

research is narrowed towards interpretivism and subjectivist with the approach 

of epistemology and ontology (Crabtree and Miller 1999). Therefore, adopting 

case study strategy will allow the research to understand the subjective view 

of the FSC stakeholders in Nigeria on the research questions. 

Fifth, adopting case study strategy is consistent with the choosing DMAIC-DLL 

framework which has the primary focus of finding the solutions the problem of 

FWL. This suggests that operationalisation of the DMAIC-DLL will be easier 

within the case study strategy as the focus of the framework is on OL. The 

majority of the previous work that has adopted DMAIC-DLL has used the case 

study strategy (see section 2.11.5). A case study can be used to provide a 

foundation for further research to be carried out (Hussain et al. 2009).  
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3.7.  Research Data Collection Methods  

Qualitative data can be collected via any of the following as suggested by 

(Saunders 2009; Creswell 2012). 

1. Interviews: there are three forms; structured, semi-structured and 

unstructured interviews. The semi-structured has predetermined 

questions while the unstructured depend on the conversation flows. The 

structured are predetermined questions as well. 

2. Focus group: a group discussion that is done between four and more 

people to understand better phenomenon under study based on their 

interactions.   

3. Ethnography: when the researcher became researched. 

4. Observation entails the systematic noting and recording of events and 

behaviours in the social settings that is chosen for the research. 

5. Documents use evidence from newspapers, memos, office files, etc 
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Table 3.7: Sources of Data Collection with Strengths and Weaknesses   

Source: Yin (2014: 106)  
 
This research adopts two instruments of data collection interviews and 

documents, and these two are discussed in the next section.                                                                      
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3.7.1. Semi-structured Interviews  

An interview is defined by Mason (2002:62) “as a perspective regarding 

knowledge as situated and contextual, requiring the researcher to ensure that 

relevant contexts are brought into focus so that the situated knowledge can be 

produced. This suggests that meaning and understanding are created in an 

interaction, which is effectively a co-production, involving the construction or 

reconstruction of knowledge” (Edwards and Holland 2013). Given this, the 

definition by Mason (2002) is consistent with that of qualitative and interview 

is one of the most useful methods of data collection in the case study. In the 

literature, there are various forms of an interview which include: structured, 

semi-structured and unstructured interviews. The structured interviews are 

consistent with the quantitative research which is based on seeking an 

objective view of the participant (Bryman 2015). Semi-structured and 

Unstructured interviews are in line with the qualitative research methods and 

build on the subjective and inter-subjective view of the participants to 

understand their subjective perception of the social phenomena (Cunliffe 2011; 

Creswell 2012; Sarantakos 2012; Bryman 2015).  

Given the above, this study will adopt semi-structured, and it will be useful to 

find what is happening and seeking insight into the phenomenon of the FWL 

in Nigeria which is consistent with qualitative method and the chosen 

paradigm. Therefore, data were collected from the stakeholders of two FSC 

companies in Nigeria. As noted by Merriam (2009:90), in semi-structured 

interviews” the largest part of the interview is guided by a list of questions or 

issues to be explored. However, there is enough flexibility in the exact wording 

and the order of the questions”. A semi-structured interview was chosen in this 

study to allow the participants to freely express their perception of the topic 

under investigation while at the same time maintaining focus on some of the 

pertinent issues of the study.
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3.7.2. Documents 

Documents were used as the complementary source of data collection in this 

research. Yin (2014) argued that evidence from the documents should be vital 

to every case study research. He argued that this evidence can take different 

forms and proposed the following forms of documentation evidence of data 

collection in this research. 

• Letters, memorandum, e-mail, and other personal documents, such as 

diaries, calendars, and notes. 

• Agendas, announcements and minutes of meetings, and other written 

reports. 

• Administrative documents, such as proposals, progress report, and 

other internal memos and events. 

• Formal studies or evaluation related to the case that you are studying; 

and  

• News clippings and other articles appearing in the mass media or 

community newspaper including the internet such as websites etc. 

Furthermore, Yin (2014) argued that documents are useful methods of data 

collection but are not always accurate that is why it cannot stand as the only 

method of data collection but can complement another form of data collection. 

Documents that are related to this research will be collected from the two case 

companies and will be codified (Voss et al. 2002). The documents that will be 

collected in this research will be consistent with the suggested documents as 

proposed by Yin (2014) as stated earlier. Documents are necessary to support 

the evidence gathered from the semi-structured interview and to gain an in-

depth understanding of other activities within the case company and to 

investigate the usefulness of collaboration and information sharing strategy 

within the organisation. Several authors have suggested the need to collect 

both internal and external documents to support other sources of data 

collected. In this case, both internal and external documents were collected. 

The internal documents that were collected allow the researcher to explore the 

internal operating procedure and to find out to what extent is these procedures 
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are understood and amend overtime to allow flexibility. Consequently, internal 

documents provide the researcher with details of food processing output where 

it will likely show the number of food products and the wastage that occurs 

during processing. This allows the researcher to understand the amount of 

food that are distributed and likely wastage that occurs during the distribution 

stages. While the external document will show the level at which the company 

shared information and collaborate with other partners. Table 4.1 and 5.1 

confirms some of the samples of such documents from the case companies.  

In summary, this study will adopt both semi-structured interviews and 

documents as the source of data collection in this research based on the 

justification and the usefulness of the two instruments.  

3.7.3. Observation  

Observation has been seen as an important technique during interviews and it 

is a vital aspect of field notes. According to Waterman (1998), field note needs 

to be taken in a time when events are been observed especially during and 

after the interviews. Therefore, in this study, observations (as shown in the 

field note) was used as a technique to support the collected interview data and 

not as a separate method. As indicated by (ibid), there are merits in the use of 

observation as techniques. For example, the author argued that it allows the 

researcher to have a comprehensive picture of the phenomena in question. 

This will have impact on the response of the interviewee (Spradley 2016).  

Furthermore, observation during interviews ensures constant and unconscious 

analysis of the interviews by the researcher and more importantly the rigor of 

the analysis. As a result, the researcher focuses more on key events and 

reactions of the interviewees to the phenomena. In essence, the use of 

observation as interview techniques in this research as contained in the field 

notes. This enables a re-enacting of the context within which something was 

said and observed during the interviews. Also, the technique enables the 

researcher to examine the physical environment, actions and people which 

made up the setting of the environment where the event is taken place, and 

this was included in the analysis of the interview.     
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3.7.4. Pilot Study  

The research design for this study was tested prior to the commencement of 

the actual data collection to generate a preliminary understanding of how 

DMAIC-DLL can be used to solve the FWL problem while promoting learning 

specifically in Nigerian FSC. Therefore, four exploratory interviews were 

conducted in December 2017 before the actual data collection in the following 

month. Two staff each from both the processing and distribution unit were 

interviewed and the interviews were recorded and then transcribed.  

Table 3. 8: Pilot Interviews 

Interviewee  Date Duration 

Senior Officer Processing Unit 

(Company A).  

December 2017 1hr  

Senior Officer Processing Unit 

(Company B). 

December 2017 58 mins 

Senior Officer Distribution Unit 

(Company A) 

December 2017 1hr 

Senior Officer Distribution Unit 

(Company B) 

December 2017 57 mins 

 

The use of pilot study was helpful in the amendment and development of the 

interview protocol. The interview was analysed which led to the emergence of 

potential themes. The themes were to improve the interview protocol. Also, the 

pilot study helps to identify potential problems that could be encountered 

during the data collection process and how such problems could be resolved. 

Furthermore, the pilot study provided the first empirical evidence that 

complements the understanding of DMAIC-DLL as emerged in the literature. 

The pilot study allowed the researcher to refine the actual data plans.  

3.7.5.  Interview Process   

The semi-structured interview in this research was collected from key 

participants from each case company to give a robust overview of the research 

problem. Therefore, 35 key participants in total were interviewed across the 

two case companies based on key knowledge that was required as shown in 



 

99 
 

Table 3.10. Viio and Nordin (2017) gave justification for this. The authors 

claimed that relying on key participants is appropriate when the nature of 

inquiry requires an in-depth knowledge of the issues being researched coupled 

with the ability or willingness of the participant to communicate with the 

researcher. The interviews were carried out between the periods January 2018 

to May 2018. Based on the aims and objective of the research, the participants 

were chosen as earlier stated in section 3.6.1.3 and based on the 

characteristics discussed in section 3.6.1.4.1. 

The interviews were conducted based on the suggested time frame by Nastasi 

(1999) who argued that interviews of participants between 25-35 should be 

between 20min to 40 min. Based on this each participant was interviewed 

between 20min to 40min. Likewise, as part of the requirements, the researcher 

went with some important items during the interview which includes: a 

recorder, note pad, pen and other vital tools to collect the data from the 

interviewee (Sarantakos 2012; Singh 2015). Table 3.8 shows the distribution 

of the semi-structured interviews that were collected in the two case 

companies while Table 3.9 shows the interview protocols that were developed 

using the literature to supports the protocols as shown in the table.  
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Table 3.9:  Interview Protocols to Operationalised DLL and DMAIC in the Case Companies 

Construct 

from the 

DMAIC and 

DLL   

Definition of 

construct 

Sample Questions (Refer to 

interview guide) 

Purpose Academic 

reference to 

support the 

research 

questions 

Awareness  

(“D” and “M” 

aspect of 

DMAIC) 

The awareness of the 

FWL is based on the 

research problem that 

has been identified in 

the literature. Thus, it 

suggests there is 

awareness of the FWL 

based on the evidence 

from the literature.  

I’d like to start by having you tell 

me your background. What is 

your role in this company? What 

are the major problem facing 

your processing and distribution 

unit? What is your understanding 

of FWL? How does it start? How 

well are you informed about this 

problem? How aware are the 

other member of your units 

aware of this problem?  etc. Do 

you have any documents to show 

the extent of the FWL? 

To be certain that 

respondents have full 

awareness of the research 

problem and have met the 

criteria of being part of the 

key participants to be 

interviewed.  

Viio and Nordin 

(2017) 

Neff et al. 

(2015),  

 



 

101 
 

Honesty to find 

the root causes 

(“A” aspect of 

DMAIC) 

Based on the 

awareness of the FWL 

problem. The next 

stage of the double-

loop model is to know 

the root causes of 

these problems.  

What products generate more 

waste base on your 

understanding? What are the 

reasons for FWL in these 

products? What do you think are 

the root causes during 

processing of those products? 

etc.  

To understand the 

subjective view of the 

participant on the root 

cause of FWL in 

processing and distributing 

units.   

Mena et al. 

(2011) 

Mena et al. 

(2014)  

 

Taking 

responsibility to 

solve the 

problem  

(“I” and “C” 

aspect of 

DMAIC) 

Having understood the 

root cause. The last 

stage is to now 

understand the 

strategy that can be 

used to solve the 

problem based on the 

subjective view.  

I will like you to tell me some of 

the supply chain improvement 

activities that you put in place in 

your organisation. How effective 

are these mentioned 

improvement actions?  

How are these processes being 

sustained? Etc.  

To understand the opinion, 

experience, and 

understanding of the 

participant on the 

improvement actions as 

well as how the case 

companies are sustaining 

the actions to control FWL 

based on the identified root 

causes  

Ingram et al. 

(2013)  

Aschemann-

Witzel (2015) 
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As shown in Table 3.10 below is the demographic information about the 

participants who were interviewed. The interview guided by the double loop 

learning framework as proposed by Argyris and Schoon (1878).  From table 

3.10, it shows that top management and operational staff participated in the 

study; this is to give more robust to the study (Bryam and Bell 2010). The 

participants are in their active age which is between 30-50 years. This is 

consistent with the work of Seer (2012) to show the level at which participants 

are active in their roles. Thereafter, data condense was carried out based on 

the open, axial, and selective coding. 
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Table 3.10:  Demographic Information of the Interviewers 

Case Name Age Company Gender Person Position Year of experience 

Cases\\People\P1 40-50 A Male I1 Executive Director 20 

Cases\\People\P2 40-50 A Male I2 Director of Distribution 15 

Cases\\People\P3 40-50 A Male I3 Quality Manager 12 

Cases\\People\P4 40-50 A Male I4 Shift Manager 12 

Cases\\People\P5 30-40 A Male I5 Logistics Officer   15 

Cases\\People\P6 30-50 A Male I6 Supervisor  20 

Cases\\People\P7 40-50 A Male I7 Production Manager  20 

Cases\\People\P8 40-50 A Male I8 Sales Distributor officer  15 

Cases\\People\P9 30-40 A Male I9 Quality Assurance Officer  12 

Cases\\People\P10 40-50 A Male I10 Shift Manager 12 

Cases\\People\P11 30-40 A Female I11 Sales officer  15 

Cases\\People\P12 30-40 A Female I12 Distribution officer  20 

Cases\\People\P13 30-40 A Male I13 Supervisor   20 
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Cases\\People\P14 30-40 A Male I14 Sales staff  15 

Cases\\People\P15 40-50 A Male I15 Quality Assurance officer  12 

Cases\\People\P16 40-50 A Male I16 Team Leader factory  12 

Cases\\People\P17 30-40 A Female I17 Factory staff 15 

Cases\\People\P18 40-50 B Female I18 Factory staff 20 

Cases\\People\P19 40-50 B Female I19 Hygienic officer   20 

Cases\\People\P20 30-40 B Male I20 Logistics Officer 15 

Cases\\People\P21 40-50 B Male I21 Executive Director 25 

Cases\\People\P22 40-50 B Male I22 Director of Distribution 15 

Cases\\People\P23 40-50 B Male I23 Quality Manager 12 

Cases\\People\P24 40-50 B Female I24 Quality Supervisor  12 

Cases\\People\P25 40-50 B Male I25 Production Officer   15 

Cases\\People\P26 25-40 B Male I26 Supervisor  20 

Cases\\People\P27 40-50 B Male I27 Production Manager  20 

Cases\\People\P28 40-50 B Male I28 Sales Distributor officer  15 

Cases\\People\P29 30-40 B Male I29 Quality Assurance Officer  12 
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Cases\\People\P30 40-50 B Male I30 Shift Manager 20 

Cases\\People\P31 30-40 B Female I31 Sorter processing unit 13 

Cases\\People\P32 30-40 B Female I32 Sorter processing unit 13 

Cases\\People\P33 30-40 B Male I33 Field staff  15 

Cases\\People\P34 30-40 B Male I34 Sorter processing unit 10 

Cases\\People\P35 30-40 B Female I35 Sorter processing unit 13 
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3.8. Data Analysis  

Merriam (1998:178) defined data analysis “as the process of making sense of 

the data collected” and involves; consolidating, reducing, and interpreting what 

people have said and what the researcher has seen and read (Yazan 2015). 

However, there are various methods or ways that can be used to bring out the 

three points that have been suggested by Yazan (2015). Boyatzis (1998) 

shared that the process will have to depend on any of the research reasoning, 

i.e. (deductive, inductive, or abductive). The author argued that deductive 

analysis approach is a method that allows themes to be generated from theory 

or prior research while inductive is being generated through the raw data 

collected. Thomas (2003:3) argued that abductive analysis allows the 

determination of the themes from the research objective, prior research 

(deductive), and through the multiple reading and interpretation of raw data 

(inductive). The focus of the data analysis will be built on the abductive data 

analysis similar to the previous study by Mathias and Brown (2016).  

Various approaches can be used to analyse data collected through inductive 

logic. These approaches include content analysis, narrative analysis, thematic 

analysis, etc. (Vaismoradi et al. 2013; Schreier 2014; Boréus and Bergström 

2017). For this research, thematic analysis was used to analyse the data 

collected.  

3.8.1. Thematic Analysis  

This research adopted Miles and Huberman (1994) data analysis process. 

This study used four approaches to analysis the result which includes 

transcribing, data condensing, within-case, and cross-case analysis. These 

are discussed below.  

3.8.2. Transcribing 

The interview collected in this study was recorded using MP4 Player recorder. 

The audio recordings were converted into written text to aid the analysis. The 

researcher converted all the 35 interviews conducted into written texts and was 

saved into word documents individually. The researcher transcribed the 

interview word to word. The transcript was anonymised to maintain some level 

of confidentiality. As a result of this, the transcribed yielded to a large amount 
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of data. The researcher then got familiar with the data by reading the 

transcribed over and over again. This allows the researcher to get immersed 

in the data. This follows Braun and Clarke (2006) suggestion.  

3.8.3. Data Condensation  

Data condensation is the process of organising and reducing the amount of 

data collected in order for the researcher to focus on the most essential data 

to the study. Furthermore, this allows the researcher to interpret and draw 

conclusions (Miles and Huberman, 1994). As shared by Bentahar and 

Cameron (2015), there is need for data to be condensed to make the data to 

be compact and manageable but not to lose the weight of the data. Therefore, 

this stage involved condensing the data collected from the interview, 

documents and field notes from observation. Consequently, the researcher 

adopted the use of NVivo 12.0 as computer software packages to help 

condense the data. This is in line with other previous scholars who used 

thematic analysis see (Welsh 2002; Kikooma 2010). The case companies 

were anonymised as Company A and Company B. This computer-based 

program helped manage the data due to the quantity of the data that is involved 

in this research. The software was used for coding and categorisation of the 

data which help in determining the important themes for this research based 

on the objective of the study (Seers, 2012). Furthermore, the names of the 

participants were replaced by an alphabetical letter and identification number 

as I1………..I17 as shown in table 4.1 for company A while 118……...I35 for 

company B. 

3.8.3.1. Open Coding  

According to Crittenden and Hill, (1971: 1073) coding is a process of achieving 

the categorisation of data collected. This is used to organise and make sense 

of data collected. As shared by Basit (2003:152), coding allows the researcher 

to communicate and connect with the data collected to facilitate the information 

that emerged from a phenomenon.  In this research, Nvivo 12.0 software was 

used to generate several nodes (open coding). This is consistent with other 

similar research (Maher et al. 2018; Whiteford et al. 2019). In addition to the 

open coding generated, the research took his time to check the emerging code 

to ensure accuracy of the data. Table 3.11 shows some of the samples of the 

free node (open coding) produce through the Nvivo 12.0.  
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3.8.3.2. Axial Coding and Selective Coding  

Axial coding (free nodes) was undertaken to understand the relationship and 

links between the codes that were generated through the open code stage. 

Therefore, the codes were re-visited several times to bring out the themes that 

could be classified from the codes. As shared by Gallicano, (2013) that axial 

coding help in classifying or categorizing data to give a meaningful 

understanding of the information shared by the participants. Through NVivo, 

some of the codes were grouped to form categories while some formed the 

sub-categorisation. The table below shows the most occurring nodes that 

emanated from the open coding through the use of Nvivo software. The table 

shows open codes referenced 9 times only. There are other open codes that 

are not referenced 9 times but will still be useful in some area during the 

presentation of the research analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.12: Samples of Free Nodes from Nvivo Analysis  
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Type Emerging themes 
No of 

sources 

No of 

reference 

Created date and 

time 

Free_N Human factors  35 169 04/07/2018 22:53 

Free_N Monitoring  33 167 03/07/2018 12:57 

Free_N Defining the problem  35 160 03/07/2018 12:59 

Free_N Learning practices  30 150 03/07/2018 13:19 

Free_N Training 30 144 03/07/2018 12:55 

Free_N Internal collaboration 29 138 03/07/2018 20:35 

Free_N Transportation issues 27 137 04/07/2018 23:07 

Free_N Improvisation  26 135 04/07/2018 23:09 

Free_N Information sharing 26 130 03/07/2018 19:37 

Free_N Organisational values 25 130 03/09/2018 17:10 

Free_N Commitment 23 101 04/07/2018 20:30 

Free_N Openness  21 99 03/07/2018 22:52 

Free_N Poor handling  19 95 07/07/2018 19:26 

Free_N Improper sealing 19 90 06/07/2018 13:56 

Free_N Staff motivation 18 90 03/07/2018 13:11 

Free_N Teamwork 18 85 04/07/2018 23:10 

Free_N Charts and graphs 16 80 03/07/2018 19:53 

Free_N Carelessness 16 78 03/07/2018 23:32 

Free_N Supervision 16 78 07/07/2018 22:34 

Free_N 
Machine 

malfunctioning  
16 75 03/07/2018 12:30 

Free_N 
Staff Inadequate 

knowledge 
14 70 04/07/2018 21:29 

Free_N 
Building relationship 

with Stakeholders 
14 67 03/07/2018 22:45 

Free_N 
Poor information 

sharing 
14 65 03/07/2018 22:57 

Free_N 
Collaborative 

learning 
15 63 03/07/2018 22:46 

Free_N 
Long bureaucratic 

process  
12 63 03/07/2018 23:50 
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Free_N 
Learning through 

experience 
11 57 03/07/2018 13:04 

Free_N 5s 10 57 03/07/2018 19:27 

Free_N 
Unruly behaviour of 

staff  
9 56 03/07/2018 18:47 

Free_N Faulty Equipment 9 55 03/07/2018 19:03 

Free_N Outdated equipment  10 54 03/07/2018 23:55 

Free_N Quality Control 10 52 03/07/2018 23:35 

Free_N Gemba walk 9 45 03/07/2018 19:27 

Free_N Learning from the job 11 40 03/07/2018 19:26 

Free_N Reporting problems 9 42 03/07/2018 23:50 

Free_N 
Input and output 

analysis  
9 41 03/07/2018 23:50 

Free_N 
Improved staff 

welfare 
9 41 06/07/2018 14:32 

Free_N 
Awareness of the 

problem 
9 39 03/07/2018 12:46 

Free_N 
Management 

inspection 
8 30 03/07/2018 23:27 

Free_N 
Staff not reporting 

issues 
8 30 03/07/2018 23:27 

Free_N 
Sub-standard raw 

materials  
8 27 03/07/2018 21:50 

Free_N 
Outbound Movement 

of products 
5 25 03/07/2018 23:54 

Free_N 
Teams spontaneous 

ideas 
10 25 03/07/2018 23:55 

Free_N 
In-house movement 

of goods 
7 25 04/07/2018 20:59 

Free_N Electricity interruption 7 23 11/07/2018 20:21 

Free_N 
Individual 

Spontaneous ideas 
5 23 05/07/2018 19:14 

Free_N 
Poor monitoring 

system 
7 21 03/07/2018 19:27 



 

111 
 

 

The final aspect of the data analysis process involved the selection of the 

themes that emerged from the other two stages. This involved winnowing the 

data and reducing it to smaller and manageable themes to write the final 

narrative (Houghton et al. 2017).   In the process, ‘Parent’ themes were created 

with ‘Category’ being the Child node and sub-category being a Child node 

Free_N 
Learning from 

experience   
6 18 03/07/2018 19:27 

Free_N Improper stacking 5 18 04/07/2018 23:17 

Free_N 
Sub-standard 

laminate  
10 15 03/07/2018 23:50 

Free_N Leakages  10 13 03/07/2018 19:27 

Free_N Team meetings 7 11 03/07/2018 23:37 

Free_N 
Automation reduce 

handling errors 
10 10 03/07/2018 23:50 

Free_N 
Automation increase 

productivity  
9 10 03/07/2018 22:50 

Free_N Packaging issues  7 9 03/07/2018 19:27 

Free_N 

Non-adherence to 

standard and 

procedure  

7 

 
9 03/07/2018 19:24 

Free_N Poor Storage 6 9 03/07/2018 19:26 

Free_N 

Lack of provision of 

standardised working 

tools 

6 9 03/07/2018 18:27 

Free_N 
Inadequate training 

of Staff 
6 9 03/07/2018 16:28 

Free_N Quarantine approach  7 9 03/07/2018 19:29 

Free_N 
Semi-finished 

dislodged  
7 9 03/07/2018 19:40 

Free_N Faulty output 7 9 03/07/2018 12:50 

Free_N Contamination  7 9 03/07/2018 13:02 

Free_N 
Involvement in raw 

materials production  
7 9 03/07/2018 19:25 
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(ibid). As a result of this process, themes that will be used in this research 

emerged and are explained in the following section. 

3.8.4. Within Case Analysis  

This section allows the researcher to analysis the patterns which emerged 

from the individual cases. The focus of the researcher at this point was to get 

immersed with the data collected from each case and attempts to analysis the 

patterns that emerge in each case before analysis the pattern that emerged 

across cases (Eisenhardt, 1989). At this stage, each of the cases was imputed 

separately to the Nvivo 12.0 in other to shows the coding that emerges to serve 

as building blocks and supplemented with the field notes of each of the cases. 

Figure 4.1 and 5.1 shows the emerging themes from the within-case analysis 

for each of the cases.  

3.8.5. Cross Case Analysis  

According to Cruzes et al. (2015), cross-case analysis is used to facilitate 

commonality and differences in two or more phenomena. The term is used to 

produce a synthesised outcome from events, activities, or processes. The 

previous study by Miles and Huberman (1994) used cross-case analysis to 

present a method to synthesise facts from multiple case studies. Therefore, 

the cross-case analysis aims to make sense of findings from single case 

studies leading to this examine the similarities and differences in each of the 

cases (Khan and VanWynsberghe 2008). The cross-case analysis involved 

rigorous comparing and contrasting themes from each of the single cases.  

During this process, some patterns were identified across the cases.  

The use of cross-case analysis in this study allows the researcher to go beyond 

the evidence from one single case rather across multiple cases. The 

researcher is provoked through the uses of cross-case analysis to give reveals 

new patterns, generates models, and constructs that are used to reduce FWL 

across the case companies. Therefore, this research adopts the three process 

of cross-case analysis process proposed by Miles and Huberman (1994) which 

consist of flows of activities which are data reduction, data display and drawing 

a conclusion from the pattern that occurs across the cases or within a case 

that is valuable to the research conclusion.  

There are several methods for conducting a cross-case analysis. For example, 

Miles and Huberman (1994) proposed two strategies to conduct cross-case 
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analysis; this includes variable-oriented and case-oriented strategies. The 

case-oriented strategy is adopted in this study. According to Vilaça (2017), the 

case-oriented method allows researchers to use a theoretical framework to 

study the in-depth of the within case, thereby enabling the researcher to 

compared and contrast the cases. This facilitates this research to use the 

DMAIC-DLL framework to study the selected cases. However, to carry out the 

objective of the cross-case analysis. The typologies approach to case-oriented 

strategies was adapted to analyse the cross-case. This allows the researcher 

to categories the themes from the within-case analysis into clusters or groups 

(Miles and Huberman 1994). Consequently, through the adoption of typologies 

approaches to cross-case analysis, the researcher was able to compare the 

root causes of FWL, improvement actions and learning mechanism from each 

case and formed them into clusters to generate the data reduction at the cross-

case analysis stage (Khan and VanWynsberghe 2008). The process was used 

to achieve the data reduction, data display and enable the research to draw a 

conclusion (Miles and Huberman 1994). 

Given the above, the cross-case shows how the sub-themes that were 

identified in chapters four and five were indicative of specific findings and 

groups using the typologies cross-case analysis method into the core 

constructs as shown in Chapter five. The core constructs are produced which 

is consistent with the data reduction as argued by Miles and Huberman (1994).  

3.9. Triangulation 

Scholars have argued that case study research should use multiple lines of 

evidence using triangulation based on the phenomena of interest (Bryman 

2015; Singh 2015). The main reason for using triangulation in research is to 

compensate for any weakness that may occur in using one method of data 

sources by counterbalancing it with the strength of another source of data. For 

example, the weakness of interviewing only one unit in a company may not 

provide a rich reality of the phenomena which may be due to bias and 

inaccurate understanding in the accounts. The perception and opinion of the 

researcher and the researched may miss out on important details that may 

affect the in-depth understanding. To avoid this problem, this study draws on 

triangulation by the source of data which allows the researcher to supplement 

a particular data collection source with another. For example, in this research, 
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the interview method was held with a different individual in the two case 

companies to test the triangulation.  

The adoption of triangulation by the source of data also involved the uses of 

multiple informants to draw on different perspectives to provide a rich, in-depth 

understanding of the phenomenon (Bryman 2015). The researcher interviewed 

the major FSC stakeholders within the processing and distribution units of the 

two cases. This is to counterbalance any weaknesses that may be present in 

the case interviews and allowed the researcher to get multiple perspectives on 

the research questions. Furthermore, triangulation allows the use of 

documents such as published and unpublished articles and memos to 

counterbalance any weakness of the interview data, which itself will be 

triangulated. For instance, the researcher made some notes to corroborate 

some of the findings and observed some events during the interview. 

Triangulation should result in either a non-convergence or convergence. 

Convergence tends to be seen as enhancing reliability while non-convergence 

may suggest a need for the researcher to probe deep into the change in 

thought pattern (Miles and Huberman 1994).  

3.10. Quality of Research Findings 

Shenton (2004) proposed four main areas that define good quality research. 

These areas, therefore, need to be assessed. These include: credibility, 

transferability, dependability, and confirmability and are consistent with the 

eight big tents for excellent qualitative research as proposed by (Tracy 2010). 

3.10.1. Credibility, Transferability, Dependability, and Confirmability   

• Credibility- This study follows the credibility criteria proposed by Anney 

(2014) that the result of qualitative research must be trustworthy or 

believable based on the way it should be carried out which is consistent 

with validity as used in the quantitative method (Yilmaz 2013). The 

research described and understand the phenomenon under study 

based on the participant's perspectives. In this research, the study 

investigated how DMAIC-DLL can be used to reduce FWL from the 

participant's view. Lastly, Anney (2014) opines that it must show the 

legitimacy of the study by evidencing collaborative work between 

participants and the researcher. In this study, the above criterion 
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reflected through interaction between the researcher and the 

respondents during interviews.  

• Transferability: This shows the extent to which the study can be applied 

to other phenomena. As argued by Tracy (2010) any research that 

wants to conform to transferability quality must ensure that the study 

provides sufficient contextual information about the fieldwork which 

must be available for other practitioners to utilise. This study provides 

adequate information on how DMAIC-DLL can be used to reduce in the 

FSC as well as the root causes of FWL. This information can be used 

in further research focussed on other sectors. 

• Dependability- This emphasises that the researcher must account for 

each of the changes that occur during the research.  

• Conformability- This study conforms to the argument provided by 

Michael et al. (2000) that conformability is the ability of others to satisfy 

that the study was carried out in the way the researcher has described 

it through the chain of evidence provided. Such evidence includes 

interview notes, transcriptions, recorded voices, etc.  

3.11.  Ethical Considerations  

Ethics is the appropriateness of your behaviour concerning the rights of those 

who become the subject of your work or are affected by it. Research ethics, 

therefore, involves how topics are formulated and clarified, the nature of the 

research, designing of the research, collection of data, processing, and 

storage of data collected, analysis of data and findings morally and responsibly 

(Saunders et al. 2009). 

In essence, research ethics acted as a safeguard for all those involved in this 

study including the researcher, participants, organisations and even society 

against any potential harm that the research may trigger off Issues that could 

potentially arise must be well addressed before conducting such research.  

In this research, the participants were recruited through the Manufacturing 

Association of Nigerian (MAN) an umbrella of food industry in Nigeria. An email 

and hardcopy letters were sent to the participants who met the case selection 

criteria through MAN, soliciting their consent in participating in the research. In 

the email, the researcher introduced himself and the project after which the 

aim and objectives of the study were shared with the participants then the 
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researcher invites them to participate. A consent letter was attached, primarily 

to ask them to sign if they wish to give their consent to participate in the 

interview. The researcher explains to them their right to anonymity and 

confidentiality as well as the right to withdraw from the interview at any time 

they may wish to. The participants were informed that the interviews would 

need to be recorded with a voice recorder for easy analysis of the interview. 

This was explained to the participants, and no interview was recorded without 

the interviewee's consent.  

3.12.  Chapter Summary and Conclusion 

The information presented in this chapter has shown various discussions as it 

relates to the philosophical approach of this research which has been 

influenced by ontology and epistemology. Details of the three main 

philosophical approaches were given in this chapter with the adoption of an 

interpretivist approach which is consistent with the qualitative research 

approach. The chapter argued that case study research is the best strategy 

that will aid the data collection with the use of embedded case study method 

while relying on the use of interviews and documents as the instruments for 

data collection. 
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Chapter Four 

Analysis- Case A 

4.0. Introduction  

This chapter aims to analyse the data that was collected through a semi-

structured interview from case A. Similarly, other evidence that was collected 

through field notes and observation were analysed in this chapter, alongside 

the interviews. Therefore, these evidences informed the development of 

emerging themes in Figure 4.1 as earlier explained in section 3.8. These 

themes are analysed in this chapter to understand how the case company was 

able to reduce FWL in its processing and distribution units of the FSC through 

DLL. Consequently, the key findings from this case are identified at the end of 

the chapter to give further insight into the cross-case analysis that was carried 

out in Chapter Six.  

This chapter is divided into three sections; the first section is the background 

information of the case company; the section also displays evidence of the 

emerging themes from the narrative of the interviewers. The second section 

presents the analysis of the emerging themes. The last section of this chapter 

summarises the key findings from the case study.  

4.1.  Background to Case A 

As noted in chapter three, case A is into the processing and distribution of food 

products within the Nigeria FSC. The company started production and 

distribution of Biscuits across Nigeria and neighbouring countries since 1960s. 

These products fall under the ambient food product as shown in the work of 

Mena et al. (2011). The researcher observed that the company supply chain 

flow reflects that of Figure 1.2 as presented in Chapter One. The vision 

statement of the organisation was observed on the frame hung on the wall of 

the main reception office by the researcher, before the commencement of the 

interview, the vision focuses on providing food products that will be part of the 

life of every Nigerian. This observation raised the curiosity of the researcher to 

know how the company seeks to achieve this and as well reduce the amount 

of FWL that may arise through the volume of production and distribution of 

these products to the final consumers. As a result of this curiosity, this issue 
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was discussed in the course of the interviews. The company seeks to mitigate 

against any challenges or problem which may hinder the achievement of their 

vision which reflected in their organisational values, behavioural patterns, and 

practices. However, it shows that the major problem that could constraint the 

company in achieving its objective remains the problem of FWL in both their 

processing and distribution stages of FSC. The company through appropriate 

learning procedures have been able to reduce the level of FWL that occurs at 

these two stages of FSC, which is in accordance with the research objective 

of this study.   

4.1.1. Emerging Themes  

Table 4.1 below shows the most occurring nodes that emanated from the open 

coding through the use of Nvivo software. The table shows open codes 

referenced nine times only. Though, other open codes that are not referenced 

nine times will still be useful in some areas during the presentation of the 

research analysis. From table 4.1, emerged as themes that form the basis for 

the presentation of analysis as shown.  

Figure 4.1 shows the emerging themes for case A are some of the processes 

by which FWL is reduced through the DMAIC-DLL process. As shown in the 

figure below, eleven major themes emerged from the participants narratives. 

These themes are discussed with evidence from the transcribed documents. 

Sometimes, it is not possible to separate the themes, so in some certain 

instances, a description of one theme will refer to the content of another theme. 
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 1 

 2 

  3 

Emerging Themes 
(Case A) 

Figure 4.1: Emerging Themes from Case A  

Emerging theme 1: Organisational values 
Sub-emerging theme  

• Defining the problem 
• Commitment  
• Teamwork 

Emerging theme 2:  
Awareness/Assumption   
Sub-emerging theme  

• Feedback/Reporting system    
• Team meetings    

Emerging theme 3: Management 
practices  
Sub-emerging theme  
 

• Inadequate training of employee 
(Processing and Distribution) 

• Lack of provision of standardised 
working tools (Processing and 
Distribution) 

• Poor monitoring system  
 

Emerging theme 4: Human Factors  
Sub-emerging theme  

• Poor handling (Processing and distribution 
unit)  

• Carelessness  (Processing and distribution 
unit) 

• Unruly behaviour of staff  (Processing and 
distribution unit)   

Emerging theme 5: Transportation 
Sub-emerging theme  

• Outbound movement (Distribution unit) 
• In house movement (Processing and 

distribution unit) 

Emerging theme 6: Factory Errors  
Sub-emerging theme  

• Faulty products  (distribution) 
• Packaging issues  (Processing and 

Distribution) 

Emerging theme 7: Lean-5s  
Sub-emerging theme  

• Supervision  
• Management visual inspection 
• Daily waste log 

 

Emerging theme 8: Improved 
collaboration  
  Sub-emerging theme  
• Stakeholder’s engagement  
• Information sharing mechanism  

 
Emerging theme 9: Staff Motivation  
 Sub-emerging theme  

• Improved staff welfare   
• Improved employee skills with 

training  

  Emerging theme 10: Improvisation  
Sub-emerging theme   

• Individual improvisation  
• Teams improvisation   

 Emerging theme 11: learning 
practices 
 Sub-emerging theme  

• Experiential learning 
• Collaborative learning  
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4.2. Organisational Values  

From the findings, the case company have two methods by which values are 

promoted and by which organisational problem can be detected. This is 

through an established relationship with stakeholders as well as monitoring 

and awareness activities. The first step that was identified from the case 

company towards ensuring that FWL is reduced was that the company values 

were maintained. The values are considered as an important factor that drives 

employee and company successes. According to the findings, organisational 

values promote what the company stands for, and the behaviour of the 

employee depends on these principles. It was through these values that the 

company detect the problem of FWL. 

This was confirmed from the excerpt below: 

I1:  We have different value that governs our activities here and that is the 

basis for anything we do.  

As a result of the above excerpt, the following values were identified from the 

case company. 

4.2.1. Defining the Problems  

The analysis shows that the major problem facing the case company is FWL. 

This is summarised in Table 4.1 below as stated by I1 and I5. 

Table 4.1: Overview of FWL issues in Case A  

Defining the problem (Project Charter) 

Case: Case A has been in the food industry 

in Nigeria for almost 20years. As per annual 

report of the company and documents 

made available from January 2017 to Dec. 

2018, as well as observation of the daily 

reports by the researcher, it was found that 

the company produce an average of 18,000 

tons of biscuit daily. However, the interview 

revealed that the major challenges faced by 

the company is the rate at which food waste 

Problem statement: Food 

processing at the case 

company contributes to about 

70 percent of FWL that occur. 

While distribution of food 

contributes to the remaining 

30 percent of FWL  
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occur during the production and distribution 

of food products.  

 Goal statement: To check 

how the case company were 

able to reduce the FWL at 

processing and distribution 

units  

 Strategy: DMAIC-DLL  

 

4.2.2. Commitment  

To mitigate this problem, the case company implement different kind of 

organisational values to assist the company’s stakeholder’s behaviour in 

managing the FWL. The analysis shows that the company leaders are 

committed to the principle of providing quality products to their customers. The 

commitment has to do with the extent to which the company is dedicated to 

delivering goods and services to all its stakeholders. This is reflected in the 

excerpt by I1. 

I1: Here in our company we are committed to giving our stakeholders the 

best service ever.  

As mentioned above, the company’s commitment is to all their stakeholders. 

The stakeholders include`  the employee, the customers and the government 

as mentioned by I3 

I3: Our stakeholders include our customers, i.e. distributors, retailers, and 

end-users. We also have the government and our employees as well. 

However, the commitments to each of the stakeholders differ. The customers 

expect the company to be committed to providing them with quality goods and 

services, while the government expects the company to be committed to 

paying all taxes, dues and maintaining hygienic environment. The company 

commitment to the employee is to provide them with good materials to work 

and pay their entitlement as at when due. This is further shown in the excerpt 

below by I2 and I3. 
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I2:  Our Company is committed to giving quality food products to our 

customers who are buying our products and at the same time the 

government is expecting us to be committed to the paying of taxes and 

keeping the environment clean of any pollution. 

And I1 

I1:  As ED, I know the company is committed to providing the needed 

working tools, salaries and allowances of our employee.  

It was found that the company is always ready to guide against anything that 

will affect her commitment to the stakeholders. Therefore, the company want 

to ensure their commitment to their customers and employee is not being 

affected in any form as found in the except by I4. 

I4:      …and we want to guide against anything that will affect our commitment  

As seen from the above excerpt, the commitment to each of the company’s 

stakeholders differs, but the emphasis had been on fulfilling these 

commitments. The analysis shows that the company’s commitment will keep 

them in business and ensure optimal performance.  

4.2.3. Teamwork  

As shown in the previous section, to enable the company to be committed to 

the need of its stakeholders, the company promoted teamwork among its 

internal stakeholders while promoting networking with its external 

stakeholders. Therefore, the principle of teamwork and networking with both 

the internal and external stakeholders will help to achieve success. The 

findings suggest that the company does not take for granted teamwork with 

their stakeholders and others in the industry.  It shows that effective teamwork 

is a principle that is essential for successful operation in the case company. 

Thus, suggesting that without having a good relationship, teamwork cannot be 

promoted. Therefore, one of the practices being promoted by the company is 

to have a sound working relationship with its stakeholders. As shown by I5 

below:  



 

123 
 

I5:  The first thing we usually do with our stakeholders is to show that we 

value their presence in our business, and we are ready to take their 

opinion. 

By showing that customers relationship is valued; the company will be able to 

understand how best to serve their stakeholders as stated by I8 below. 

I8:  Because the customers know we value their relationship, they are 

always willing to patronise us. 

As shown from the findings, the company encourage teamwork from the top 

line to downline and vis versa. In doing this, the top management could decide 

to seek the opinion of junior staff on a particular issue that may be affecting 

the company and feedback will be given.  This has helped to promote 

collaborative learning among them. Likewise, the downline officers may also 

provide a useful idea to the top line officer on the issue affecting their roles, 

and a compromise on what to do may be reached during this process. I6 

confirmed this in the excerpt below:  

I6:  The staff are allowed to seek opinions on issues that are affecting their 

role from another member of staff… This is what I meant, junior staff 

may meet a senior staff to ask for an opinion on how to solve a problem, 

and senior staff may also seek the opinion of junior staff on issues that 

the staff is an expert in.  

As shown from the above, teamwork is promoted among the staff, irrespective 

of their position in the organisation. It was shown in the analysis that the 

process of teamwork starts with promoting good relationships amongst the 

stakeholders. This is because if the relationship is not cordial, then 

organisational principles cannot be promoted. This suggests that one of the 

key processes of teamwork and networking in the case company is the 

maintenance of sound relationships among the stakeholders. The excerpt from 

the interview by I10 confirmed the above statement.  

I1:  Having a good relationship with our stakeholders help us to know their 

thought about our business and how we can improve better from their 

point of view. 
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Therefore, the company tends to guide against anything that could jeopardise 

the cordial relationship with their stakeholder, as it may affect the promotion of 

teamwork.  

4.3. Awareness and Assumption of FWL  

The company ensures that proper information are created amongst the 

stakeholders about the effect of FWL in the processing and distribution unit. 

Thus, suggests their openness in receiving and giving information to those 

involved in both processing and distribution process within and outside the 

organisation. The findings from the study show that the case company is 

always ready to get feedback from all stakeholders starting with their internal 

stakeholders through to their external stakeholders.  

This feedback allows the leadership of the organisation to be aware of any 

problems or challenges that might hinder the achievement of the company’s 

core value. The except by I20 confirm this:  

I20:  You see, we promote alertness by getting the opinion of our employees 

to know the problem they might be facing in their respective units. 

Likewise, it will allow them to be open to information that they need to 

succeed in their work.  

As a result of the above, it was found that the company ensures sensitization 

of her employees on weekly basis, for them to be aware of issues that might 

hinder the performance of the organisation as a result of their infectiveness or 

attitude. Furthermore, the reporting system is also used to know the extent of 

the problem of FWL in the case company. 

This is carried out in two ways as shown in the following sub-sections. 

4.3.1. Feedback/Reporting System   

According to the analysis, the company ensures that there is a system put in 

place within the organisation which will allow the employee to give feedback 

and report issues that may be affecting the company. The feedback system in 

the company allows the employee to provide answer to some set of questions 

in form of questionnaire which must be filled every month. This questionnaire 

is directed to the employee to answer some basic questions about their role 
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and the process by which they discharge their duties in relation to the 

organisational outcome.  

I10:  The company system allows us to give feedback about 

issues facing us and the outcome of our role. The HRM 

department designed a set of questions which every 

employee must answer at least once a month.  

Furthermore, it was found that the company values the feedback from their 

employee as well as the boldness of employees to report issues that may affect 

the company. This shows that the company is open to information sharing. The 

feedback and reporting system allows the company management to know 

what is going on in the factory as well as the extent of the FWL. The company 

management believes that without having these reporting systems in place a 

lot of things will happen unnoticed.  

I14:      When staff report issues, the management staff are always 

happy with that because they believed that the staff sees the 

business like theirs.  

I20 corroborate the assertion by I14  

I20: Management are always happy when staff gives constructive feedback 

and report issues that is affecting their work. This allows them to know 

about the issues and to provide solutions.  

In the process of reporting and given feedback, awareness about potential 

challenges that might hinder the performance of the organisation core value 

will be identified by the company. 

The daily waste log was made available to the researcher by S1 as a method 

used to know report and know the extent of FWL in both processing and 

distribution stage of the company.
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4.3.2. Team meetings    

As shown from the analysis, the company allows their employee to come 

together once in a week to discuss issues that they might be facing in the 

course of discharging their duties. This is also in form of feedback. During the 

team meetings, staff are given opportunity to share what they are experiencing 

during the discharge of their duties. As a result, necessary action will be 

established in such meeting.  

I1:  we have team meetings once a week and in the meeting, all the staff 

will share the problem and positive things they are facing during their 

work.  

In such meetings, problems and challenges are items by staff taken note and 

will be passed to the management for necessary actions. The team meetings 

allow the staff to express their mind and dissatisfaction without any fear of 

victimisation. The company management believed that the problem of FWL 

can be better known by the staff working in the factory, hence, the need to 

allow the staff to express their feelings through such meeting opportunity. This 

was confirmed from the excerpt below: 

I3:  It was in the team meeting that we got to know the rate at which one 

machine was leaking seriously and wasting our product. The team gives 

us that opportunity to tell the oga’s (boss) the problem we are facing.  

Further findings show that during the team meeting, some of the challenges 

that have been raised will be analysed by everyone at the meeting and most 

time, the company form teams of employees in twos or threes to investigate 

the issues and report back to the management staff. This suggests that the 

team meeting can as well be used to analyse the magnitude of the problem or 

challenges.  

I7:  Any time, we experience challenges that we do not envisage, the first 

thing to do is to analyse the degree of such issues and to identify where 

the source of the problem. This occurs most time during the team 

meetings. 
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The above assertion was corroborated by I2 

I2:  During team meetings, some set of employee might be asked to further 

investigate the problem that was reported in the meeting.  

The above excerpt suggests that the organisation ensures teams are formed 

to investigate challenges that are facing the company with the primary 

responsibility of analysing the problem and come up with what the root causes 

of such problems are. The team has the power to question the underpinning 

cause of the problem. This is carried out through the involvement of other 

members of staff. The majority of the participants shared that the most problem 

that has constantly been reported by the staff is FWL. It was reported that the 

problem of FWL has been a result of different issues in the company. Some of 

the reasons for this waste are analysed in the next sections. 

4.4. Management practices  

According to the findings, management practices are one of the major causes 

of FWL that were identified by the interviewees. These practices are affecting 

the performance of the staff adversely. It was found that the issues of FWL 

should be investigated from the perspective of the employee because they are 

directly involved in production and distribution. As a result, some of the 

interviewees shared that lack of good practices from the management is one 

of the major problems that lead to waste generation as analysed in the 

following sub-sections.   

4.4.1. Inadequate Training of Employee  

It was found that inadequate training affects the knowledge of the employee in 

certain areas during the discharge of their duties. Some of the interviewees 

shared that when management refused to spend money on staff training and 

development, the staff will not be able to perform as expected. There are some 

machines that require extensive training and technical know-how, but the 

management staff will just give little training and believe staff should be able 

to develop themselves with such training. It was found that as a result of the 

inadequate training there is poor handling and errors from the staff because 

they are not adequately trained to handle some equipment or tools. This was 

confirmed by the excerpt below:  
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I8:  I will tell you that inadequate training was a major problem causing poor 

handling and staff errors. The staff cannot force themselves to train 

without been sent by the management.  

Further analysis shows that inadequate training is the major reason for staff 

handling errors, incorrect formations of products and some bad habits of staff 

at work. It was revealed that staff that attended training frequently tend to be 

more knowledgeable than staff that does not have the opportunity to go for 

periodical training. Some of the interviewees share that frequent training 

programs for the staff will help them to remain dynamic in the course of the 

discharging of their duties. I6 confirms this: 

I6: Staff needs to remain dynamic in the food industry and this can only 

happen if they are sent on a periodical training.  

As a result of the above assertion, it was found that management practices 

and interest in the development of employees are the reasons why there are 

lack of training activities. One of the factory staff shared that since he started 

working with the mixing unit of the processing department, he has not been 

sent for any training and as a result, his first one year was not a good 

experience, he was making a lot of errors during the product mixing leading to 

FWL. This shows that failure to provide training could lead to the generation of 

waste in the processing unit. Furthermore, it was found that some staff that are 

not trained on how to load and offload products during the distribution are being 

used and in the process of using this staff, waste of product due to poor 

handling does occur. The excerpt by I10 confirms this: 

I10:  Poor handling from staff loading and offloading is one of the way waste 

is generated and is not their forth is because they are not been give 

adequate training by the management.  

4.4.2. Lack of Provision of Standardised Working Tools  

The analysis shows that when equipment and working tools are not available 

the staffs tend to design ways by which their duties will be carried out and most 

at times this leads to waste of products. It was also found that the uses of non-

standard equipment and tools do lead to waste generation in food industry. 

During the interviews, some of the interviewees asked the researcher to 
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observe the way by which the products are been arranged into the distributing 

vehicles. The researcher observed that the loaders are been assisted with a 

forklift design to load and sometimes to offload from the vehicle. It was 

observed that this was been used at the time of the interview. 

The above shows the company has equipment that can help the staff to 

perform their duties and eliminate errors that could have happened if they are 

to use their hand to load the vehicle. However, the attention of the researcher 

was called to when the equipment was not in place. It was revealed during that 

period, a lot of waste does occur as a result of moving the products from the 

warehouse to the vehicles. Therefore, when staffs are not availed the 

opportunity to use standardised equipment during the discharge of their duties, 

waste will be generated. This was stated by I9: 

I9:  Lack of good equipment is major reason for wastes in this part of the 

world including this company. I want to tell you that when staff are not 

provided with good equipment that will aid our work, what do you expect 

us to use to work? The answer is that we will use what we have and if 

what we have is not sufficient, we have nothing to do because its not 

our fault.  

It was found that when equipment is not good, it could result in the generation 

of scraps, faulty products, and other waste possibilities. This means it is not 

the fault of the staff that such products are not provided but the problem of the 

top management staffs that are expected to provide good equipment to the 

staff.  

4.4.3.  Poor Monitoring System 

It was found in the case company, that poor monitoring system was a major 

waste generation system. This is because, when staff activities are not been 

monitor, they tend to handle the product anyhow causing poor handling and 

unhygienic handling of the product. It was revealed that staff working in the 

processing unit are supposed to dress in a certain way. However, if they are 

not been monitored, they will wear the clothes they like which could cause the 

product to fail quality test. The staff are not allowed to work with their hand 

without gloves but at times some of them work without this. The problem is that 
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when staff touch a product, it is unhygienic, such products may fail the quality 

test and result in waste and this can only happen as a result of poor monitoring 

systems.  

The findings show that poor monitoring system is a major problem in the case 

company that resulted in waste generation.  It can lead to inaccurate 

formulation of products because if staff are well monitored, mistakes in the 

formulation will be averted. Poor monitoring can cause generation of waste 

during the processing of the product. Similarly, it was found that poor 

monitoring has led to waste generation during the loading of the products into 

the distributing vehicles. The analysis shows that some of the loaders are fond 

of throwing the product anyhow without following the company procedure due 

to poor monitoring. Some of the interviewers stated that because the purchase 

of forklift that was mentioned in the previous sections, staffs in charge of 

loading are fond of forming a straight line and will be throwing the product to 

each other until it gets to the vehicle and in the process, a lot of product will 

fall by mistake and get damaged. It was observed that this occur because there 

was a lack of monitoring systems in place. This is shared by one of the staff 

working in the distribution unit in the excerpt below: 

I17:  During that period our staff are always forming lines and be throwing 

the product to each other before you know a lot of cartoons will fall in 

the process and the product inside of some of them will get damaged. 

This happens at that time because of lack of training.  

4.5. Human Factors  

4.5.1.  Carelessness  

Carelessness was seen as one of the challenges been faced by the 

organisation at all levels. At the company level, there is carelessness at the 

same time at the customer’s level. This can be caused due to lack of attention 

to details in the process of food processing or during the distribution of the food 

items.  

As shown from the analysis, due to the carelessness of staff, issues that may 

affect performance are often not reported to the management. For example, a 

machine might have been showing signs of fault but instead for the staff to give 
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a complaint about the machine, so that it will be repaired or the management 

will stop the use of such machine, staff might keep using it until it stops working 

while in use. If this happens, the products in the machine while being used 

might result to waste.  

I11: The second aspect that has to do with human error is that sometimes 

the staff do not usually report faulty machine on time. By the time we 

detected the problem, it might be during the processing of the product 

where the machine stopped suddenly by the time you asked the staff 

they will be telling you it was given them sign before and they don’t know 

it can result to this. 

Aside from reporting the faulty machine, some staff does not find it necessary 

to report issues that may affect their productivity. Therefore, this causes the 

generation of FWL in both the processing and distribution units.  

4.5.2. Poor Handling  

According to the analysis, the mishandling of food products occurs at both the 

processing and distribution stage of the FSC based on the following issues 

that were identified from the analysis.   

• Outdated loading methods       

The analysis shows that traditional methods of loading were used in the case 

company resulting in FWL generation. The issues of traditional methods were 

mentioned by most of the participants. This was because the company could 

not provide adequate machinery to aid the loading of the finished products into 

the distributing trucks. As a result of this, the workers in charge were compelled 

to use the method best known to them to load the products inside the 

distributing truck. According to participant I8  

I8:  I told you how biscuit could be mishandled and cause waste most 

especially when those boys throw the product to each other in the 

process of loading. 

The workers are not equipped with modern tools to move the product from the 

warehouse to where the truck is standing, in the process of loading the product; 

the workers will form a straight line and be throwing the boxes to each other 
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until it gets to the truck. This was confirmed during the interview by I5: 

I5:  You see during loading of biscuits, those boys usually form a straight 

line, and they will be throwing the biscuit to each other from one point 

to another until it gets inside the truck, in the process of doing that, 

sometimes there is mismatch of hands and the product might fall 

causing the cartoon to torn apart and the product inside such cartoons 

get damaged. The result is that the product will be unfit for distribution. 

• Offloaders Error 

Offloaders error was identified during the analysis as one of the challenges 

that can lead to FWL. This happened most of the time at the distribution stage 

of the FSC. The loaders sometimes carried products that are more than their 

capacity and, in the process, they might fall and cause the cartoon of the 

product to get damaged, and once it is damaged, the product inside the 

cartoon will get damaged as well, causing the product unfit for consumption 

thereby turning to FWL. As shown by I12: 

I12:  In the processing of offloading this product from the truck, 

some of them (the offloaders) do carry more than their 

capacity, and they will fall.  

Further inquiries show that this mistake happened because the offloaders are 

not trained to do that kind of job. Distributors are making use of untrained ad 

hoc staff to offloads their product as evident in the interview of I17: 

I17:  You see the first issue that we use to have is during offloading 

of the goods from the truck that comes from the factory. I used 

to get all those Mallams who does that kind of job to help in 

offloading. They normally sit at the entrance of the market.   

And they are not trained to do such work as claimed by I10: 

I10:  oh no, they are not trained; we just get them on the street to 

help us out since we do not have staff that is employed to do 

it.  
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Sometimes, the distribution unit does make use of ad-hoc staff (Untrained 

personnel) with the primary role of offloading from the truck.   

Further analysis also found that mishandling can be a result of the improper 

covering of the loading truck by the loaders which might cause the product to 

get destroyed during raining seasons. If the truck is not well covered by the 

loaders, it can cause water from the rainfall to leak inside the cartoon of the 

product that is moved to either the distributors or the retailers. In the case of 

Chewing gum products, once the cartoon is wet with water, it will go straight to 

the product itself and damaged some of the products which might make them 

unfit for distribution.  

I16:  if it is a vehicle where you use a tarpaulin to cover the top of 

the vehicle, somehow there could be linkages from the 

tarpaulin if not properly covered by the loaders, the product 

might get wet, and if they are perishable goods the product 

will get spoilt. 

Furthermore, errors committed by staff during the production of the food could 

as well cause FWL. However, this was identified during the interview as one 

of the reasons why waste could occur. For example, if operating staffs do not 

understand how to operate a machine, and tries to operate it, it could result in 

machine error.  

I12:  When the operative staffs are not technical enough to handle the 

activities there will be one error or the other. 

The unruly behaviour of the loaders was identified as another cause of product 

mishandling. This happened in the case where the staff refused to yield to 

some simple procedures given by the company that needs to be followed when 

loading the truck. For example, one of the interviewees claimed that the staff 

had been warned several times not to be standing on top of the cartoon when 

loading the truck but many of them still do that, and as a result of this, some 

cartoons do get pressed down, and the product inside the cartoon will get 

damaged.  



 

134 
 

I13:  At times the loaders do stand on top of the products which will cause 

damages to the product inside the cartoon and cause waste which is 

still part of handling anyway.  

Further inquiry into this, shows that the truck level is too high and no equipment 

can be used to get the cartoons to the top of the truck, and that was what led 

the staff to devise means of standing on top of the truck to load the truck to the 

top. This suggests that if they do not stand on top of the vehicle, there is no 

way they can load all the vehicles to its end.   

I20:  It is because we don’t have a very high forklift that can be used to load 

the truck to its fullness. To load the truck to its fullness they will need to 

stand on it, but we have told them to be careful when doing that, but 

still, at times they will still stand on it to load. 

4.5.3.  Unruly Behaviour of Staff   

According to the analysis, there are some challenges with the staff behaviour 

that affect the processing of food products, and as a result of this behaviour, 

food products are getting wasted. One of the behaviours that were identified 

by one of the participants was that some of the staff on the night do sleep on 

duty and in the process, products are mixed wrongly resulting in wasting of 

such products. 

It was found that these behaviours sometimes do result in permanent health 

challenges for some of the staff. As stated by I20: 

I20: In fact, there was a time that a machine cuts the hand of a staff member 

because he was sleeping on duty and mistakenly put his hand on a 

cutter machine. His two fingers were cut off why? because he was 

sleeping on duty. 

Lack of staff concentration during processing or loading is a challenge that the 

company must deal with. The negative impact of this lack of concentration has 

resulted in the generation of FWL. At times during the loading of the products, 

some of the packers might be discussing with each other in the process they 

might not load the products properly, or the product might even fall from their 

hand and get damaged immediately which will make it unfit for distribution.  
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I19:   In the process, they might be talking to each other or lack of 

concentration might make the product to fall from their hand and before 

you know, it will get damaged. 

The attitude of the drivers is another way by which FWL is generated. 

Sometimes the drivers that are travelling to a far distance do carry passengers 

on their way. In the process of carrying these passengers with loads, they will 

try to rearrange the cartoon that has been arranged from the factory in other 

to accommodate loads of their passenger in the process of doing that some of 

these products may be pressed down by these loads and get squeezed such 

will be detected at the distributors level.  

I18: You see some of the truck that does go to the north or east from here 

will carry passenger along the road and when they do that some of the 

passengers are also traders who came to buy goods here and they are 

going back with their loads, and some of these loads will be put on top 

of the loaded cartoons. 

And  

I16:  Again, the driver will rearrange the goods that we had arranged for them 

at the factory here. They do that to get more space to be able to keep 

those passengers loads they have taken but, in the process, they get 

some of those loads damaged. 

4.6. Transportation  

Transportation is another challenge that has been contributing to the rate at 

which FWL occurs both in the processing and distribution unit of the FSC. This 

is based on the following sub-themes.  

4.6.1. Outbound Movement of Products   

The analysis showed that one of the major issues being faced by the case 

company is the rate at which road accidents occur during the distribution of the 

food products to the wholesaler/distributors. In the process of distributing these 

products especially, if it is a long-distance, the vehicle can get involved in an 

accident, and in the process, the carton of the product might get destroyed 
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which sometimes destroys the products inside the cartoon. As shown by one 

of the participants.  

I5:  In the process of moving the product via trucks to the final destination, 

accident do occur, leading to destruction or squeezing of our products. 

And it might be. As a result of vehicle breakdown 

I18:  Yes, waste do occur during the process of transporting the 

goods to our warehouse as a result of the accident, and 

vehicle breakdown.  

Though, the rate at which accidents occur is more when goods are moved to 

the wholesaler stage than the retailer stage. The reason is that the wholesaler 

buys in bulk from the company and if peradventure accident occurs in the 

process of moving the products to the wholesaler, the level of waste will be 

more than that of the retailers who buy in small quantity.  

I19:  The retailer might also be facing wastage problems during 

transportation, but you should know their own will be minimal compared 

to that of the company because we sell in larger quantities.  

4.6.2. In-house Movement of Goods  

Further analysis shows that the movement of the finished products within the 

company also can cause food wastage due to the carelessness of the packers. 

Sometimes, some staff are saddled with the responsibility to move the 

products from the processing unit to the store where the products are kept 

while waiting for customers’ orders. In the process of moving the products, it 

found that some of the products do fall from the hand of the packers and some 

of the products do get damaged or squeezed thereby causing damage to such 

products. This was shown in the except by I12: 

I12:   Another reason for FWL in our unit will still be under transportation, but 

this has to do with in-house transportation when products are moved 

from the processing unit to the warehouse and from the warehouse to 

the truck standing point. Sometimes, the packer does fall, and in the 

process, the product might get squeezed or damaged. 
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This suggests that when products are squeezed, and it is discovered at the 

company level, such products cannot be distributed. 

4.7. Factory Errors  

According to the analysis when biscuit products are returned from the market 

the end product of such is landfill. This could be caused by factory errors as 

shown below:  

4.7.1.  Faulty Products  

As shared by some of the participants when products are faulty from the factory 

before distribution, the products are sent back to the company and this is what 

made up the market return. The faulty product occurs when products that are 

meant to be complete in a cartoon is not complete and sometimes the 

individual biscuit which is meant to be three pieces in a nylon container if the 

biscuit is like two, the product will be returned back to the company. This was 

confirmed by I13: 

I13:  Our customers do return some of the products distributed to them back 

to us because of issues with the product…for example, when biscuit 

containers supposed to be three pieces but maybe one or two was 

found, such product will be returned to us, we then marked such as 

“MRP” market return products. 

This MRP are sometimes recycled depending on the situation with the 

products and the quality test of such products. It was found that not all MRP 

are waste products.  

4.7.2. Packaging Issues   

It was revealed that when products are not well sealed the product could be 

return back to the company. Here, two things are playing out; the improper 

sealing of the nylon which contains the biscuit could be a source of MRP. This 

occurs when discovered that the product is not well sealed then the product 

will be returned to the factory. However, by the time the products get to the 

factory some of the products might have absorbed air making the product 

soften. This soften product cannot be distributed anymore and it will 

automatically become waste products. The excerpt below confirms this:  
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I12:  Most times when products that have damaged nylon is returned the 

products inside it would have become soften and as a result, such 

product will become a waste products.  

Figure 4.2 shows the root causes analysis that emerged from the 

participant's view. The figure summaries the root cause of FWL in case A.  
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Figure: 4:2: Root causes analysis to detect the root causes of FWL in Case A.
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4.8. Lean- 5S 

The case company has established a mechanism to get o employees to do the 

right thing at the right time. This aspect has been identified as one of the 

management tools used in controlling some of the negative behaviours of the 

staff that has been identified. The company adopted monitoring of the activities 

of the company’s internal and external stakeholders as a means to reduce 

some of the negative challenges that have been identified in the last section. 

As such, both human and non-human are being monitored to ensure that good 

results are obtained during the processing and distribution stage of the FSC.  

As shown in the excerpt by I1: 

I1: We found that monitoring of human and non-human resources can be 

highly effective in curbing the FWL. So that is what we are doing here. 

The above statement was supported by I11 who stated that:  

I11:  Monitoring of employees is effective in reducing errors that would have 

happened as a result of human mistakes. 

It was found that management ensures that all activities of employees are well 

monitored by a team of people that has been saddled with that responsibility. 

This team is to ensure that employees do the right thing that they are expected 

to do.  

I12:   There are teams of people monitoring every activity in the factory.  

Besides, the company top’s official shared that the case company has over the 

years adopted an aspect of Lean management features, that is, 5s which is 

been used to organise the factory area and distribution unit. 5s as a lean tool 

was been adopted in the case company. The company management were 

trained on how to make use of lean manufacturing.  

I2: The management team were trained on the use of the 5s and I think is 

working perfectly in the processing unit.  

The company follows the procedure of 5s to achieve wastes reduction in the 

processing unit. However, they only picked the visual aspects of the 5s for 
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distribution where management go out to supervise the loading of the truck 

and perform other inspections.  

I7: Yes, we do, there is one aspect of the 5s that deals with visual 

inspection. 

The management team have a good understanding of how 5s as shown in the 

interview with one of the Executive Director: 

I1: Yes, the 5s involved sorting which help to discovered and remove all 

unnecessary items from the factory ", "you see we have to set 

everything in order, that is the case level of the “s”, the third “s”, involved 

us to make sure everywhere is cleaned including our machine because 

at times if machine is not clean is a problem that can cause breakdown 

of such machine, leading to FWL. The fourth “s” make us have a 

standard of how things ought to work in the workplace and while the last 

“s”, help us to continue to monitor and continue to improve all our 

activities. 

4.8.1.  Supervision  

There are teams of people that are saddled with the responsibility of providing 

direction to staff in the process of carrying out their activities within the 

company. To achieve this, the company management form a different group 

of people based on their role and responsibility. Each of these groups has a 

team leader who is called the supervisor. The supervisor role is to ensure that 

the roles of the team members are well directed and monitored.  

I14: our staff are monitored at every stage of their work. The supervisor 

monitored those under him; the manager ensures that the supervisors 

do their job and are responsible for any fail out. 

And 

I16: As a supervisor one of those things that the company has 

taught us to be doing it to ensure we coordinate and monitor 

our team. 
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In addition to the above, some managers are meant to supervise the activities 

of the supervisors. The supervisors are to ensure that they monitor their team 

members to avoid FWL as a result of unruly behaviours of any of their team 

members. If such happens the supervisors will be held responsible.  

I13:   But the overall strategy is that our supervisors monitor all our activities; 

they ensure staff under them don’t make because they are always with 

you to guide where necessary. Starting from the mixing to the 

processing and packaging the teams ensure staff are doing the right 

thing. 

As such the supervisor will be careful to ensure his subordinates perform as 

expected. The company has a mechanism in place that monitors the rate at 

which food is been wasted during the processing and distribution of food 

products. In a situation whereby the rate of FWL is much in a particular unit, 

the supervisor in charge of such unit is queried for allowing such amount of 

waste. This mechanism always puts the supervisor on their toes to ensure that 

food waste is at a minimal level.  

4.8.2. Management Visual Inspection (Gemba Walk) 

According to the analysis, the company adopts visual inspection to ensure that 

management and other top teams always see things for themselves. This 

aspect shows that there are tools that have been put in place by the 

management to ensure the staffs do the right things. It was found in the 

analysis that some of the supervisors are not just supervising based on paper, 

but they sometimes visualise what the staff are doing and, in the process, 

correction can be made when necessary. Furthermore, the management staff 

can as well work into the factory to check what the operational or tactical staffs 

are doing. This was confirmed by the excerpt by I16: 

I16: Aside from the supervisors there are other teams from the management 

side that can come to the factory or where we are loading at any time 

to check what we are doing. 

As shown from the above excerpt, management staff can as well make use of 

CCTV to monitor the activities of the tactical staff who are working in the factory 

to check for their errors. This means the top management staff like the 
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Executive Directors can be in their office and be seeing what is going during 

food processing or how the distributing staff are handling the products. This 

creates fears in the mind of the workers. Therefore, they will be careful to do 

the wrong things.  

I17:  some of the top management staff have CCTV in their offices, and they 

are watching what we are doing at every corner. Because of this, we 

are always careful not to do wrong things.  

4.8.3. Daily Wastes Log  

The case company mandated all the staff involved in the processing and 

distribution of food products to give daily logs about the waste generated in 

their units. It was revealed that with that the company can monitor the rate at 

which waste is occurring in a particular unit. This was confirmed by the excerpt 

by I7: 

I7:  Staff must give the daily waste that occur while carrying out their job. 

The have a book where such issues will be log and must be made 

available to the supervisor. The possible cause of such waste must be 

given as well.  

The daily log allows the management staff to see the reasons why the waste 

is occurring either it is due to equipment issues or staff-related issues. 

However, it was revealed that when wastes occur as a result of staff handling, 

the staff reporting it will not want to log that the waste occurs because of the 

staff-related issues. It was found that in case the reasons for the waste were 

ambiguous the management staff will want to go further to inquiry for the 

reasons for the waste.  Therefore, the waste log system has been helping the 

company to know where waste is coming from and to know the reasons for the 

waste. This then determines the actions that will be taken by the management 

of the company as stated by I1: 

I1:  The staff must log waste issues every day and they must give reasons 

for the waste either as a result of staff issues or because of machine or 

other issues. It is very necessary for every staff to do this, failure which 

will attract some level of punishment.  
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4.9. Staff Motivation  

As shown in the analysis of the case company, there are provisions made by 

the company to motivate their internal and external stakeholders. As shown by 

most of the participants who ascribed the main causes of FWL to handling, 

suggested that staff should be motivated to reduce the rate at which 

mishandling is leading to FWL.  To do this, the case company ensures that 

staffs are well-coordinated and placed where they are best fit. This ensures 

that the staffs do the right things at the right time as expected of them.  

I8:    A well-coordinated organisation will enjoy the support of its staff.  

The above statement shows that the company is well organised. Through this, 

the employees are well organised, and a reward system is in place for them.   

I15:  We ensure everybody does the right thing that is expected of them to 

do. So we do not leave one stone untouched. So our number one 

strategy here is human coordination.  

A well-organized system allows everything to work in an organised way. To 

ensure the issues of carelessness are reduced, the study found that the 

company invested a lot in developing and coordinating their internal 

stakeholders.  

I17: Our teams are well-coordinated, and we also don’t allow them to do 

anything wrong. 

As stated earlier, there is a rewards system that has been put in place by the 

organisation to ensure that the rate at which FWL occur through their staff is 

reduced.  

4.9.1. Improved Staff Welfare  

As part of the motivation to enable staff to perform optimally in reducing FWL, 

they are being rewarded where necessary. This is to ensure they are faithful 

to their work and will be able to report any issues that may result in FWL within 

their units.  

As shown in the analysis, the incentive is a way by which the company 

compensates stakeholders who have perform efficiently in the discharge of 
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their duties leading to FWL reduction. The employees are compensated. It was 

found in the company that there are methods by which the employees are 

scored to be compensated. As stated by I1: 

I1: The employee are scored, and they see their scores every day, look 

you are wasting so percent of products, so if you can reduce it we do 

give them the incentive. The incentive can be in kind or cash.  

From the above statement show that incentive can either be in cash or kind. 

As shown in the above statement, the incentive does not just come easily; 

employees who want to enjoy the incentive must have put in the effort to 

reduce the level of waste at their unit. This must be confirmed by the supervisor 

or the manager that a certain percentage of waste has been reduced by the 

staff.  

Furthermore, punishment can as well be a form of incentive. This means if 

FWL employees are wasting food as a result of their carelessness or other 

behaviours they could be punished with suspension or getting sacked. As 

stated by I10:  

I10:  We punish as well. If we discover that the waste that happened was 

your fault, you can be sacked or suspended. 

Some of the participants revealed this has been keeping the employee on their 

toes and is a way to ensure the staffs are careful in handling the products.  

The external stakeholders (customers) are also benefiting from the incentives 

from the company. This is to encourage them to be more loyal to the company. 

It was confirmed to the researcher as shown in the excerpt below: 

I11: You know once in every year the company reward her customers and 

one of the criteria is that you must be following the rule and regulation 

of the company if you go against anyone, then you are not entitled to 

any reward for that year and let me tell you, we have been a beneficiary 

of this for years. 

As shown in the above except, for customers to be entitled to the incentive 

they must have been following the rule and regulations given by the company 

without which they cannot enjoy any positive reward from the company. 
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Likewise, to reduce the FWL that occurs as a result of the loaders handling at 

the wholesaler stage, the wholesaler does invent some level of punishment 

against these loaders. What they do is to reduce the number of wages to be 

given to the loaders who have one way or the other generate FWL during the 

process of loading or offloading the food products from the truck as shown by 

I17 below:  

I17: Another thing we do is that we sometimes punish staff that gets to 

generate waste during the process of offloading. So for instance, if you 

carry a product more than your capacity and the product got damages 

which results in waste, your wages will be reduced. Let me give you an 

example if you carry a load, and it got damaged which results to waste 

that worth let say N1000 then I will deduct half of that money from your 

pay. With this strategy in place, our offloaders are always careful 

because they wouldn't want their money to be deducted at the end of 

their hard labour, so that is one of the ways we have been able to reduce 

that aspect. 

These measures are to ensure that the stakeholders that are involved in the 

handling of the food products are well-coordinated and organised in the 

process of handling the products.  

4.9.2.  Improved Employee Skills with Training   

To motivate the staff to give in their best, staffs are sent on yearly, quarterly, 

and monthly training. This is been done to boost staff moral and to enhance 

their understanding of what to do in the process of discharging their duties. 

This is to reduce the level of waste that occurs as a result of inadequate 

training of staff and to increase the level of staff specialisation. This is been 

done to ensure that staff are skilful and experience in a particular job role is 

assigned to them which they have adequate knowledge. Through training, staff 

knowledge is improved, more skills will be added, and performance will be 

increased. Furthermore, the case company believed that training would 

enhance staff capacity and discourage trial and error which can lead to FWL.  
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I1: That was why the management believes that staff should continue to do 

what they are skillful and experience at….we encouraged don’t do trial 

and error. That is why there is provision of training for them.  

Furthermore, when staffs are trained it encouraged their commitment to the 

organisation; sometimes they feel indebted to the company for training them. 

It was revealed that staff also gives feedback about the training they have 

attended how it has been able to help reduce some of the challenges in the 

workplace as well as improving their capacity at work. More importantly, the 

rate at which waste occur has been reduced through training activities.  

I16: staff have been enjoying the benefit of training in this our company and 

since that time, the rate at which waste occurs because of trial and error 

has reduced dramatically.  

4.10. Improved Collaboration  

Collaboration is a way to achieve inclusion of stakeholders in the decision-

making process within the organisation. The company collaborates with both 

internal and external stakeholders to bridge any expectation gaps that may 

hinder the company’s overall goals in the long run. Establishing parity, 

fostering cooperation, giving them a sense of belonging and value, looking for 

common ground in enhancing stakeholder’s relationship. 

I1:  We collaborate with our employees by allowing them to come up with 

their initiative and innovations on how a particular system can work best 

or how we can solve a particular problem. Giving each staff the parity 

that is equal opportunity to hear their opinion/view as it relates to 

decision making.  

This result shows that the company employees are allowed to come up with 

ideas to solve problems or suggest to the company management on how a 

system should work. Brainstorming amongst employees and team groups is 

highly encouraged to get all lines of staff involvement, commitments, and 

loyalty. Participating in team brainstorming does not only build self-esteem, 

cooperation, and enthusiasm in achieving common goals, but it also unlocks 

staff creative potentials.  
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The case company collaborates with stakeholders in two ways as analysed 

below:  

4.10.1. Stakeholder’s Engagement 

To ensure that collaboration works effectively, the company invests a lot of 

resources and time in building relationship with its stakeholders and enjoy 

effective business relationship with both her internal and external 

stakeholders. This enabled the stakeholders to effectively communicate 

challenges across the chain. As shown in the excerpt by I14: 

I14:   Relationship with our stakeholders is very important to us. We have a 

team of people that are saddled with that responsibility of relating to our 

stakeholders. 

The analysis found that the first aspect of relationship building starts from the 

internal stakeholders.  

I13:  Before we can have a relationship with our customers, we the   

employee and the employer must have a strong relationship without 

which that of external relationship cannot work.  

The external relationship involved communication that exists between the 

external stakeholders and the company, including customer's feedbacks down 

to the suppliers and service delivery value amongst other lines of 

communication.  

4.10.2. Information Sharing Mechanism  

It was found that information sharing is the key to effective collaboration. As a 

result, there is a well-organized information sharing mechanism in the case 

company, where staff can share their opinion and received opinions from other 

staff members. Although some confidential information might not be shared 

but remain within the company’s internal affairs, information that will allow the 

staff to be effective in the discharge of their duties are allowed to be shared 

amongst them. 
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I16:  The company allows information sharing, especially as it relates to the 

progress of their task and we encourage knowledge-sharing amongst 

staff to guide overdependency on one key staff 

It was found that each of the units within the factory has a mode of 

communication e.g. telephone gadgets. In the situation where staffs are stuck 

in between production process, such staff could call for help from staff that is 

more experienced in such area. This is a way to avoid unnecessary waste as 

a result of lack of information sharing. Therefore, staff members are mandated 

to communicate and seek help where and when necessary.  

I15:   Oh yes, we have channels by which information can be shared, 

verbally via telephone calls. There are telephone points around the 

factory area which can be used to ask for help where necessary.  

The above excerpt shows that information sharing is the key to the avoidance 

of waste.  

4.11. Improvisation  

The findings show that the company employee can come up with ideas that 

are not planned but could shapen the way things are been carried out within 

the organisation.  

It was discovered from the analysis that through improved collaboration as 

earlier shown in section 4.10 certain ideas can be developed, and such ideas 

can generate new strategies that can be used to reduce FWL. This was 

confirmed by I7: 

I7:  Our staff are allowed to use their initiative to solve any problem that 

might emanate during the discharge of their duties.  

Furthermore, it was discovered that if such initiative works very well, it can be 

further developed and adopted by the company. Also, staff can be sent for 

further training to develop more skills in that area where the initiative has been 

used. This was shown in the except by I8:  

I8:  In fact, our staff are being rewarded for using their initiative to solve the 

problem of FWL.  
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4.11.1. Individual Improvisation  

In the analysis, it was found that individual is allowed to give ideas that could 

benefit the company in diverse ways. Thus, suggest that the company is not 

rigid in allowing staff to come up with the idea that could benefit the delivery of 

the company standard. The thought and view of staff are needed at that period 

at the time when company are faced with challenges. It was also the reason 

why the company emphasizes more on networking amongst staff. It was found 

that seeking opinion of individual employees or customers, expedient ideas 

are generated. I5 gave an example of one of the improvisational ideas, given 

by one of the company staff that had saved the company cost as well as save 

food wastage and loss. 

I5:  It was a staff member that came up with an idea of arranging plank on 

top of our vehicles before loading products on each layer in the truck. 

This idea came suddenly and solved the problem of staff matching the 

product while loading resulting in FWL, but now they could stand 

conveniently on the plank while loading the product without matching 

on the products 

As shown above, an idea given by a staff member led to the reduction of FWL 

during loading. When staff are involved in problem-solving activities, solutions 

might not be far-fetched, the ideas might work perfectly or needed to be 

reviewed and fine-tuned by the. Not all ideas should be outrightly adopted 

without approval and review, as the suggestion might be one-sided focusing 

on solving the issue at hand only, without looking at the consequences of it 

from another perspective I6 claimed that: 

I6: Some individual ideas work at time but not in all cases, we have had a 

situation whereby a staff told us that we can reduce the layers of nylon 

on our product to reduce cost and still maintain the quality of the 

packaging, but the reverse was the case. Yes, cost was reduced, but 

we kept generating lots of waste.  

4.11.2. Teams Improvisation  

Team ideas are of importance to the organisation. In this case, every 

department has a unit, and the unit could include 3-5 employees, working 
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together as a team in achieving their unit/departmental aim in alignment with 

the organizational goals. Whenever there is a problem within the unit the teams 

are expected to come up with solutions at their level if unresolved then such 

problem can be reported to the immediate manager of the department. Thus, 

teams are expected to brainstorm and be innovative in any way possible to 

increase their efficiency and performances and accomplish successes in every 

way possible. As shown in the excerpt by I10: 

I10: Team members are always formed for them to come up with solutions. 

You know they use to say that two heads are better than one  

To further corroborate the assertion by I2, I13 gave an example of how his 

teams were able to come up with ideas that solve the problem of FWL during 

processing.  

I15:  There was a time our machine was seriously licking during processing, 

and when this happens our manager was not always happy with us and 

directed that we should look for solution as a team. This was during the 

night shift, engineers were not on duty, and the machine wasted our raw 

materials. However, with our joint ideas, we were able to solve the 

problem immediately.  

The above shows when staff work as a team it is cost-effective. From the 

excerpt above, the staffs came up with an idea that solve the problem, and 

they still maintain that idea.   

4.12. Learning Practices  

The findings show that learning is one of the processes by which the internal 

stakeholders discover ways of doing things efficiently. This sometimes 

develops into the creation of new strategies that could help the company to 

tackle the challenges being faced. The company do not depend on the policy 

alone but create knowledge through different means as identified by I9: 

I9:   To me, the company is promoting learning through various means, they 

are not too rigid with their policies, but rather flexible with their strategies 

ideologies.  

The following are some of the sub-theme that emerged under this theme.  
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4.12.1. Experiential Learning Practices   

As shown from the analysis, experience is one of the ways by which staff 

learning are being promoted, especially during teamwork where team 

members are allowed to use their experience in discharge of their duties. It 

was found that in the process of teamwork, members of the teams can learn 

from each other’s experiences. This is one of the reasons why the company is 

promoting information sharing policy where a member of staff that is more 

experienced can share information on his/her experience in solving a problem. 

Therefore, information sharing is one of the ways by which learning is being 

promoted within the company. The company promotes the sharing of 

information among the internal and external stakeholders. I1 confirmed this in 

the following except:  

I1: learning has helped us, through it, we communicate solutions to our 

operative staff, and they also communicate challenges and what they 

feel we could do to us. 

The case company believed in the sharing of experience amongst staff. The 

majority of the staff have high level of experience in the industry. Therefore, 

the company encourages those with long years of experience to share their 

experience with others with lesser experience, so that they could provide them 

with new ways by which their duties can be achieved; thereby, promoting 

know-how amongst the employees. Further to this, staff rotation are made 

mandatory as staff are not allowed to remain in one unit beyond certain number 

of years, they are moved every five years to a new role and at the new role, 

the former staff of the role will provide the new handlers of the role with 

information on how to carry out the role effectively.  

I4:  The Company appreciates people with experiences because a lot of 

others can also get the skills that are needed in carrying out the job role 

from these experienced people.  

Also, the experienced staff are sometimes paired with non-experienced staff. 

This is to help the non-experienced staff to tap from the experienced staff. This 

helps in avoiding mistakes or errors that could lead to waste of food products. 

It was found that most times, the experienced staffs are always on the lead in 
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a situation where staff are required to work as a team. Therefore, learning can 

be promoted in such situation. Also, it was found that more experienced staff 

do not need much monitoring activities, the top management staff are more 

confident in allowing such staff to perform their duties with little or no 

supervision. This is because they believed that they have learned the best way 

to perform their duties.  

4.12.2. Collaborative Learning  

As shown from the above analysis in section 4.9 it shows that the company 

promotes collaboration amongst staff members. Therefore, in the process of 

this collaboration, learning will be promoted among them. This type of learning 

is referred to as collaborative learning. It does suggest that it is not only one 

person that is learning or carrying out a learning activity, but it has to do with 

group of people. As shown from the analysis, collaborative learning allows the 

company staff to be learning from each other when a joint assignment is given 

to them. 

I2:  In the process of joint work or collaborative work staff members are 

expected to learn from such activities. This is important to the 

development of skills and staff capacity. That is why staffs are 

encouraged to work in partnership with other staffs in areas where they 

have little knowledge.  

The above statement shows that skills and capacity can be developed when 

staff work in collaboration with other staff in the process joint initiatives could 

be used to solve a problem and such initiative will be an added skill to the staff. 

Therefore, staff are encouraged to ask questions on any issues and in the 

process, learning will take place.  

Further analysis shows that learning also takes place during supervisory and 

monitoring activities. This occurs when a supervisor provides directive on how 

a process should go. It was also revealed that at times staff that are been 

monitored can as well learn from the monitoring activities especially when it 

required a new way by which the job can be achieved.  
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4.13. Chapter Summary and Conclusion  

In conclusion, this chapter carefully examined the practices of Case A in detail. 

The analysis in this chapter revealed the process by which the company 

reduces FWL. The process includes understanding the company values and 

monitoring process enables the company to create awareness of the FWL. As 

a result of this process, the causes of FWL are identified and corrective actions 

to reduce the waste are taken. The summary of the findings from case A are 

shown in Table 4.3 below:  
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Table 4.2: Summary of the Finding from Case A  

Governing value                                    Root causes of FWL                    Corrective actions                                   Learning practice  

Organisational 

Value  

Awareness of 

FWL 

Management 

practice  

Human factors Transportat

ion 

Market 

return 

products 

Lean-5s Improved 

collaboration  

motivation Improvisation  Learning 

practice   

Providing what is 

needed for each 

stakeholder to 

function as 

expected in the 

business of the 

company   

Ensuring the 

involvement of 

stakeholders 

(e.g. employee, 

customers, 

suppliers and 

government) in 

the way the 

company 

business is been 

carried out.    

Monthly 

questionnaire 

Employee report 

Weekly meeting 

to get feedback 

 

Poor training, 

staff not being 

oriented 

before 

commenceme

nt of work   

non-standard 

equipment 

and tools are 

not provided 

There is no 

monitoring 

system in 

place. This led 

to increase in 

poor handling, 

poor hygienic, 

product failing 

quality test 

 Lack of details 

to attention by 

staff, staff not 

reporting issues  

Using outdated 

loading methods 

such as forming 

a straight line. 

Off loaders Error 

such as staff 

carrying product 

above capacity, 

mistakes, uses 

of ad-hoc staff, 

poor knowledge  

Staff sleeping on 

duties, lack of 

concentration, 

driver’s 

behaviour 

Accident 

during 

distribution  

Packers 

mistakes  

 

 

Faulty 

products 

Incomplet

e pieces 

of biscuit  

Packagin

g issues 

The 

product 

become 

soften as 

a result of 

damaged 

packaging 

Every unit has 

a supervisor 

monitoring the 

activities and 

behaviour of 

the staff, the 

supervisors 

report issues  

Management 

staff pay 

unscheduled 

visit to the 

factory, CCTV 

been used to 

monitored 

event of things 

in the factory   

Communicatio

n book is used 

to log in issues 

of where waste 

Improved 

communicatio

n across the 

internal 

stakeholders 

No 

withholding of 

information 

needed for 

other 

stakeholders 

to function 

well. 

Telephone 

gadget to 

communicate 

easily  

Cash 

reward 

and kind 

reward, 

punishme

nt to err 

staff  

Improved 

employee 

skills with 

training   

yearly, 

quarterly 

and 

monthly 

training 

are 

organised 

to improve 

staff skills  

Individual staff 

can come up 

with a 

spontaneous 

idea that could 

solve the 

problem  

Team of staff 

can work 

together to 

bring idea that 

could resolved 

a problem that 

could lead to 

FWL   

Staffs learn 

through 

experience. 

inexperience

d staff are 

matched 

together with 

an 

experienced 

staff to learn 

good way of 

doing things 

Learning 

takes place 

when 

members of 

staff learn as 

a group   
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is occurring, 

breakdown of 

machines and 

tools etc. 
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Chapter Five 

Analysis- Case B 

5.0.    Introduction  

The purpose of this chapter is to present the findings from the second case 

study. The chapter presents analysis of the evidence from the semi-structured 

interviews. Furthermore, field notes from the key observation of events during 

the interviews as well as documents.  With this, the research can provide an 

in-depth and detailed account of the case company. This chapter is discussed 

in relation to the objective of this study. Consequently, the findings from the 

case study B will serve as the foundation for the cross-case analysis.  

5.1.  Case B Background  

As previously discussed in chapter three, Case B is into the processing and 

distribution of tomato paste in Nigeria and neighbouring countries within the 

West African sub-region. The company launched its operation as far back as 

year 2004, in Nigeria. The food company is producing a premium range of food 

products under notable brands such as pure tomato pastes and peri tomato 

paste. The pure and peri tomato pastes are both very strong brands with a 

high level of local consumption. As shared by Mena et al. (2011), this brand 

falls into the ambient food product, though it makes use of the perishable 

product as it raw materials but once the production is completed, the finished 

goods as shelf life of two years as shown in the handbook containing 

information about the company which was handed over to the researcher at 

the start of the interview in the case company.  

The researcher observed that the vision of the organisation is to provide quality 

food products to its customers while ensuring the sustainability of the business. 

For the company to achieve this, the company ensures that its values are kept 

to a high standard by all stakeholders. To do this, staff are encouraged to 

promote information sharing that will help the company to detect problem that 

could jeopardise the company's objective. One of the issues that have been 

identified is the rate at which FWL occurred in the case company in the past 
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and how the company has been able to promote different level of learning to 

reduce the level of FWL through different approaches.  

The table below shows the demographic information of both the participant 

that were selected for the interview.  

5.1.1. Emerging Themes  

Figure 5.1 the emerged themes from case B; Nine major themes emerged from 

the participant narratives as shown below. These themes are discussed with 

evidence from the transcribed documents.  
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Figure 5.1: Emerging themes from Case B 

Emerging theme 1: Organisational values 
Sub-emerging theme  

• Defining the problem  
• Openness 
• Teamwork 

Emerging theme 2: Awareness/Assumption  
Sub-emerging theme  

• Charts and graphs display  
• Input-output analysis     

Emerging theme 3: Management practices  
Sub-emerging theme   

• Poor information sharing  (Processing 
and Distribution) 

•  Long bureaucratic process 
(Processing and Distribution) 

• Inadequate training of employee  
(Processing and Distribution) 

Emerging theme 4: Factory Errors  
Sub-emerging theme  

• Faulty output (Processing and 
Distribution) 

• Leakages (Processing and 
Distribution) 

• Contaminated products (Processing)  
 

Emerging theme 5: Staff attitude   
Sub-emerging theme   

• Non-adherence to standard and 
procedures (Processing unit) 

• Carelessness   (Processing and 
distribution unit) 

• Staff information hoarding 
(Processing and distribution Unit) 

Emerging theme 6: Materials Issues    
Sub-emerging theme  

• Sub-standard raw materials 
(Tomato) (Processing unit) 

• Sub-standard laminate 
(packaging) (Processing unit) 

• Dislodged of unfinished products 
(Processing unit) 

Emerging theme 7: Automation  
Sub-emerging theme  

• Reduced handling  
 

Emerging themes 8: Monitoring  
Sub-emerging theme  

• Team/external monitoring  
• Supervision 
• Management inspection  

Emerging theme 9: Improvisation   
Sub-emerging theme  

• Team improvisation 

Emerging theme 10: Quality control 
measure   
Sub-emerging theme  

• Quarantine System  
• Involvement in raw material 

production  

Emerging theme 11: Learning practice   
Sub-emerging theme  

• Collaborative learning  
• On Job training 
• Off the job training  

 
 

Emerging Themes  

(Case B)  
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5.2. Organisational Values 

The case company’s method of continuous improvement involved the 

promotion of organisational values and monitoring of the stakeholders' 

activities in the following ways. The case company's primary focus is to win the 

trust of its stakeholders both internal and external. However, to do this, there 

are elements of the credence that has been followed by the company over the 

year. The company believed that to win the heart of their customers then this 

credence must be followed by all the internal stakeholders at all times. The 

following are sub-themes that emerged under this theme.  

5.2.1. Defining the Problem  

According to the analysis the major problem facing the case company is the 

issue of FWL as shown in Table 5.1 as shared by I21  

Table 5.1: Overview of FWL in the case B  

Defining the problem (Project Charter) 

Case: Case B has been into the production 

and distribution of food for about 6 decades. 

The company is one of the oldest food 

industries. Based on the documents made 

available from January 2015 to Dec. 2016. 

It was found that the company produce an 

average of 1,000 tons of tomato pastes 

daily. As per annual report of the company 

and observation of the daily report by the 

researcher. However, the interview 

revealed that the major challenges faced by 

the company is the rate at which food waste 

occur during the production and distribution 

of food products.  

Problem statement: food 

processing at the case 

company contributes to about 

70 percent of FWL that occur. 

While distribution of food 

contributes to the remaining 30 

percent of FWL  

 Goal statement: To check how 

the case company were able to 
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reduce the FWL at processing 

and distribution units  

 Strategy: DMAIC-DLL  

 

5.2.2. Openness  

The case company gained the support and trust of stakeholders due to her 

openness culture, accepting suggestions and criticism where necessary, in 

order to boost her efficacy. This principle of openness has helped to mitigate 

the problem of FWL.  

Based on the findings and the observation of the researcher, it was observed 

that the case company is an active listener. The excerpt below from I20 

reaffirmed the researcher’s observation.  

I21:  Listening is one of our core principles, we are open to any valuable input 

from our stakeholders as well as criticism on how best to serve them. 

This principle of openness has helped us refine and re-assess some of 

our strategies. This has proven to be effective in achieving the 

company’s goals.   

The statement by I21 was also observed during the interview by the researcher 

when one of the distributors called into I21’s office to make a reservation 

concerning one of their brands and demanded for explanation for the slight 

change in their packaging design. This explanation was noted down with keen 

interest for follow up and further review, as he reassured them that their 

satisfaction is the company’s priority. I21 appreciated the customer for the 

feedback given. 

In addition to the above, openness is linked to effective communication 

amongst the stakeholders, where everyone’s opinion is counted and accepted 

for review.  However, not all opinions after review are adopted, they could be 

remodified or a total adoption of a more rational strategy, which was birth from 

the given opinion and criticism.  
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Furthermore, being open does not mean that the company must align with the 

position or opinion of everybody, but it means that the company is 

demonstrating respect to the opinion of its stakeholders. Therefore, by being 

open, the company shows interest for diverse opinion and look for a common 

ground that could be useful to the organisation.  

I27:  Because we are open does not mean we must go with everything 

people are saying, but we take the opinion and analysis where 

necessary.  

5.2.3. Teamwork 

To ensure that openness is promoted, working in teams is one of the trusted 

methods adopted by the case company. Through this, there is an alliance with 

stakeholders. The company believed that they should not work in isolation; 

they need the idea and opinion of stakeholders on how best their operation 

can be effective. According to the findings, the company ensures the 

promotion of collaboration among the internal stakeholders before 

collaborating with the external stakeholders. As shown in the analysis, the 

internal stakeholders need to show example of working in collaboration with 

each other within the internal operation before collaborating with other 

stakeholders.  As shown from the except below:  

I25:  We encourage our employees to work together in solving problems 

before involving any external stakeholders. It is when we noticed the 

internal collaboration cannot work that is when our external stakeholder 

can now be involved.  

The above does not suggest that the company does not work in collaboration 

with external stakeholders. However, stakeholders' involvement will be in the 

form of a feedback mechanism. Feedbacks are encouraged especially as it 

relates to the company’s activities.  

I24:  Customer feedbacks are very important; remember they are the end-

user of the products; we need to work with them to know how they feel 

about our product.  
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The above excerpt shows reasons, why collaboration is extended to the 

customers. This is to get useful feedback on the company’s products so that 

the internal stakeholders can improve their processes.  

5.3. Awareness and Assumption of FWL 

Having set out the organisational value, the focus of the company is to guide 

against any problem or challenges that will hinder the effectiveness of these 

values. As opined by the participants, the first step is that awareness of the 

challenges that could hinder the achievement of these values either from the 

internal or external or external stakeholders are created amongst the 

stakeholders. The company has put different mechanisms to aid the process 

by which awareness is created. According to the finding, the company believes 

in the principle of openness. With this, staffs are allowed to report issues that 

may hinder their activities. This was confirmed by I26:  

I26: We believe that staff are free to raise awareness about any problem 

they are facing to the top management. This has been helping us to 

have the required information about the problem going on in all our 

units.  

5.3.1. Charts and Graphs Display  

As shown from analysis, the staff in both units are given the orientation on how 

to report issues that may affect their performances through the display of such 

problem using charts and graphs. For example, one of the participants stated 

that staff was sacked because he failed to report a faulty machine that had 

been causing a lot of waste in his unit. As such, other staff are compelled to 

ensure that information on any problem is reported as soon as it is discovered. 

This will give opportunity to the management to identify a proactive measure 

to solve such problems. It was revealed that a dashboard is displayed at the 

centre of the processing unit where staff is to report issues that they are facing 

in a particular unit within the department. This has been helping the 

management staff to know the problem and are be able to take action to 

monitor the situation as well as avert the problem. This was confirmed by I27: 

I27: It is when we are aware of a particular problem that we will know the 

kind of solution to use in solving the problem, but if we are not aware, 
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the problem will continue to deteriorate our system. The implication will 

be our inability to deliver on our promises to our stakeholders. 

Awareness of challenges facing our activities is a must for us and we 

encourage all our staff involved in production and distribution to tell us 

what they have done and the number of products defects including 

machine breakdowns in the process and the location of such machine.  

As shown from the above statement, the company uses daily reporting 

methods as a process of creating awareness of a problem that may. According 

to the findings, daily inventory reconciliation allows the management to 

understand the level of inventory, so as to take measures not to have excess 

inventory in the store to avoid FWL. The findings show that awareness about 

inventory level can only be possible through the daily report system that is put 

in place by the company. This was confirmed by I30: 

I30:  We carried out daily reports reconciliation, though it is tedious, to carry 

out daily inventory reconciliation. It helps to know the differences in the 

input and output.  

Furthermore, the researcher was taken to the production room where some 

charts were shown from the previous production activities.  At the room, the 

researcher observed as stated by I24: 

I24: These are charts on the wall where the production staff filled daily. The 

chart shows the number of goods produced during a certain period. The 

charts show the number of products that have resulted in the FWL 

during the period.  

The above shows that charts have been a method used by the company to 

know the rate at which FWL is occurring during particular production activities.  

5.3.2. Input-output Analysis   

In the analysis, it was discovered that FWL is a major problem that could 

decelerate/retard the performance of the company. Some of the participants 

believed that FWL is a loss of money and as a result, measures are put in 

place to ensure that FWL waste are minimised.  
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As shown from the analysis, there should be an alignment of the input with 

output. This suggests that raw materials should produce what it was meant to 

produce, but in the case whereby the variance between the input and output 

is wide, then, analysis of such variance should be investigated. This was 

confirmed by I28:  

I28: We have a team that was put in place at that time when we were having 

huge shortfall from expected output from a given input. Their duty was 

to carry out an analysis of variance and issues that have been leading 

waste. 

The analysis shows that there are two types of waste level: normal waste, and 

abnormal waste. The normal waste is based on tolerable limit of waste that 

might occur due to uncontrollable actions during the production processes. 

These are wastes that occur no matter the measure, that has been put in place 

by the organisation. As shown by I35: 

I35:  Waste generated are of two kinds, we have the normal waste, the 

normal waste is the waste that you know, no matter what you do during 

the process or distribution of this particular food product, some level of 

waste will still occur.  

I33 corroborate what was said by I35. 

I33: We have unavoidable wastes that are generated during processing, 

those are normal waste, but when we start generating more waste than 

normal, this is called abnormal waste. 

The finding indicates that if a normal waste or expected waste occurs, the 

company often overlook, however, when the wastes are becoming abnormal, 

then the company takes extra measure to ensure the root cause of the 

abnormal waste are known. This will help them to know the appropriate actions 

to take in mitigating waste.  The finding from the case company shows that the 

company is keen to investigate the causes of FWL in its process and 

distribution stages. 
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5.4. Management Practices  

The analysis shows management practices also contributee towards wastes 

generation in the case company. This is due to the inability of the management 

staff to provide an enabling environment for their staff, this includes poor 

information sharing, long bureaucratic process, and inadequate training of 

employees. These issues are presented in the following sections.  

5.4.1. Poor Information Sharing  

The analysis shows that when the company was faced with high level of FWL 

in the processing and distribution unit, it was due to the inability of the 

management to promote information sharing amongst the staff. Staff were not 

encouraged to discuss issues facing them with their colleague as the 

management will frown at such. As a result, when staff needs urgent help, he 

or she will have to wait until the arrival of the unit supervisors or manager. It 

was found that in the process of adhering to this rule, FWL are been generated. 

An example of such was given by one of the interviewees who was a factory 

worker as shown in the excerpt below:  

I32:  There was a time the machine I was using was leaking seriously and 

my manager was not available. Due to the company’s policy, I waited 

for him to come, but before he came, all the products had leaked away 

from the machine. This is a problem I could easily call upon a colleague 

for help, but the policy says that every problem must receive the 

management attention before any other thing. 

In addition to the above, the rate of waste was high during these periods, 

because the company management staff are hostile in given information to 

their staff because of the lack of trust. For example, when a machine suddenly 

developed fault rather than for them to train staffs who could repair 

immediately, they preferred to invite an external partner. They believed their 

technical information is safer with external partner who has little or no interest 

about the business to training staff in that technical aspect.  

I22:  You see at times some of this problem could be solved amongst the 

internal staff assuming the right information was given, but the 
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management prefers to invite external persons to attend to problem that 

will know we could solve.  

This was corroborated by I24: 

I24: There was a time my machine was having issues and I needed some 

information about the machine, so as to know how to go about the repair 

because I have the requisite knowledge of machine repair. I informed 

the management but they insisted their partner will do the repair. This 

is because they did not trust us enough and they did not want me to 

have information about the machine.  

5.4.2.  Long Bureaucratic Process  

The other problem is the long bureaucratic process established by the 

management in handling issues. The issues of long bureaucratic processes 

were hindrances to information sharing. The finding shows that at times, a 

process that should not take more than one minute might take several hours 

because approval is needed before staff can move to the next stages. This 

was confirmed by I31: 

I31:  Administration in general causes waste. For example, a process that 

supposed to be completed in one minute and taken to another stage in 

the next minute, but because of bureaucratic process it may delay, you 

will waste time in waiting before you move to the next step of the 

process, from there it might result to waste of materials. 

A specific way of how bureaucratic process lead to waste was given by I33 

At times you will need to get approval from your boss to complete the mixture 

of a particular product. In such case, if your boss is not available, let say your 

he has an impromptu meeting and the product has already been mixed and it 

is time-bound and without his or her approval you cannot go ahead. What do 

you think will happen, it will lead to waste.  

From the analysis, the issues of bureaucratic process only affect more in 

processing unit than the distribution. 
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5.4.3. Inadequate Training of Employees 

The analysis shows that lack of training is one of the sources of waste from 

the handling of product by the staff. The management relied on the use of 

experienced staff. The case company believed that the use of experienced 

staff will reduce the amount of money spent on training staff. This was found 

in the excerpt below: 

I35: There was a time that  staff in the processing and distribution unit are 

not given proper training because that time the company preferred to 

employ experienced staff to save training cost, but this experienced 

staff are coming from a different environment before they can be used 

to our system they would have generated a lot of waste.   

Aside from the point raised in the above excerpt, further analysis shows that 

when the company was experiencing high level of wastes generation, it was 

because staff are not well trained as expected. This, however, has been 

resulting in the trial and error activities from the staff coupled with the fact that 

information flows were limited in the case company. This was on for many 

years before the introduction of training activities.  

130:  Generally, staff are not been trained during those periods that we were 

experiencing high level of waste.  

5.5. Factory Errors  

According to the analysis, machinery such as machines, apparatus, 

installations, appliances, transporting equipment, and tools used at the factory. 

Covers a wide range of equipment from heavy machinery and light equipment 

that are used during the processing and distribution of food products. These 

equipment are meant to work at optimal level, but in a situation whereby the 

equipment are faulty, this could affect the achievement of the company 

objective and caused errors to the products or the handling process, that could 

lead to FWL.    
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5.5.1. Faulty Output  

As shown in the analysis, products can be faulty due to machine failure. 

Sudden machine failure while in use could lead to product damaged or defect 

of product. This was confirmed by I31:   

I31: Machine failure at the factory level will also cause waste. For example, 

if machine suddenly stopped working, while raw materials have been 

put inside, such will amount to waste of raw material. 

Further inquiries into what could cause machines to suddenly stop working 

while in use, the respondent stated that depreciation could be one of the 

reasons. Also, when machines are outdated, and the management keeps them 

in use. According to the findings, in the process of using this outdated machine, 

it could lead to faulty outputs. By faulty output one of the participants stated 

that: 

I24: Faulty output is usually a result of using an outdated machine. The 

product may not come out of the machine as expected. One of the 

examples could be that the product that will come out of the machine 

might be half-filled or the laminate could be disfigured.  

And when products are disfigured no customers will want to buy such products. 

Therefore, such damaged products will automatically become waste because 

they cannot be distributed to the customers. This mostly happens in the 

processing unit.  

5.5.2. Leakages    

The participants linked the leakages that occur as a result of packaging to the 

faulty machine. It was found that machine does the packaging, but the whole 

process needs to be set through human effort. The process of packing the 

product was explained to the researcher. The company gets the laminate from 

the external suppliers. The laminates are small nylon customised for the 

company to package the products. The laminate nylon are then set into the 

machine, but if the machine is faulty, it could cause a leak to the laminate and 

once the laminate are leaking the entire product in the laminate will leaked out 

and that will result to waste. This was shown in the excerpt below by I23: 
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I23:    The first issue with waste has to do with filling the processed tomatoes 

into the laminate. The laminates are the small packaging we use. We 

have a machine that does all the filling and laminate the product at the 

same time of filling it but should in case the machine did not do a right 

job; it could lead to laminate leakages. 

As shown from the above, when leakages occur, the product cannot be sold, 

this will lead to FWL.  

From the findings, leakages could come from faulty machines. This suggests 

that faulty machine could be leaking out product. The analysis shows that 

some of the machines that are already outdated could start showing fault by 

leaking out the product. I25 confirmed this:  

I25:  A leakage from the machine is another area where we generate waste. 

At times the machine might just develop faults suddenly and bringing 

out leakages. 

I26 further confirmed the above statement: 

I26: Very easy to do, if it is machine error you will always see the traces on 

the sachets that it has been affected by the machine, it could be a cut 

on the laminate, and the product will start leaking.I am sure you know 

the implication of a watery product? 

5.5.3. Contaminated Products  

The findings show that tomato products can easily be contaminated through 

various reasons: through machine and unhygienic handling. Unhygienic 

handling of tomato products may result in contamination, especially when the 

product is undergoing processing. According to the finding, products may 

become contaminated when it is not handled professionally as stated on the 

production policy and procedures when particles fall into the mixed product, 

this could lead to FWL. One of the participants cited an example of when a 

part of the raw materials fells from the machine and the staff in charge of the 

production picked it up and returned it to the machine. This returned materials 

contaminated the entire products in the machine. This resulted in the 

dislodgment of the product. Participants explained that products can 
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sometimes come in contact with grease from the machine. With grease in the 

product that is meant for human consumption, the product will be dislodged 

from the machine and sent to the landfill because it will not pass the company 

quality test. This show in the except I22: 

I22:  Products under processing can get contaminated and before you know 

it will fail the quality test. 

Once it is noted that there are particle in the products, the next step is to 

dislodge such product.  

The other way the product could get contaminated is during the mixing of the 

products. Good quality raw material mixed with bad quality material can alter 

the final output of the product, in terms of colour, tastes, and quality. Often, 

this will not pass the company’s quality test for sale, leading to waste. 

Although, tomatoes going bad is inevitable due to its perishable nature but 

sorting the bad ones out before processing is the company’s standard. Some 

processing staff might not do this thoroughly, due to the manual sorting 

techniques that are considered time-consuming and stressful, leading to huge 

waste of the whole material used for the mix.  This is shown in the excerpt 

below:  

I26:  Other sources of contamination is when we are unable to remove the 

low-quality raw materials from the quality. Mixing both qualities of raw 

materials may lead to contamination of our products.  

The above statement implies that the products are dislodged before 

processing finishes. This often occurs at the processing stage of the tomato 

products when the product is yet to be packed but once it is packed and not 

exposed, contamination becomes minimal.  

5.6. Human Factors 

As shown from the analysis, the character and behaviour of some of the 

stakeholders are key in FWL generation. The analysis shows that the attitude 

sometimes displayed by a member of staff or other stakeholders leads to FWL. 

Some of these dispositions are identified below: 
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5.6.1. Non-Adherence to Standard and Procedures  

Staff are supposed to follow the standard that has been set by the company, 

but in some cases, staffs deviate from these laid down principles. For example, 

there are rules established by the company for the product mixing procedures 

but in a case, staffs fail to adhere to this standard, this will amount to incorrect 

formulation of product leading to FWL. The findings show that when product 

comes out in a bad way, the processing staff should be checked; he or she 

might not have followed the formulation standard that has been set by the 

company. The excerpt below confirms this statement.  

I35:  When we have problem with poor production of product, I think it must 

have been that the staff in charge do not follow the laydown formulation 

procedure set by the company.  

As shown from the above statement, when staff does not follow standard on 

how raw materials should be mixed the product might fail the quality control 

test. The quality control test is carried out at every stage of the processing, and 

if there are failures products end up in the landfill. It is explained that when 

product are mixed the colour and parameters of the water should be measured 

in the right proportion, then the output will not meet standard. 

I31:  We are very straight with the way products are mixed here, because 

when colouring ingredients for a product are not properly measured and 

mixed the result might be dislodging such line of products which is a 

waste to us. 

I32 stated,  

“that staff needs to follow the laydown production standard to avoid the 

issues of dislodged.” 

The claimed by I31 and I32 shows that some staff members of the processing 

unit failed to follow production procedure during production, such a process 

might be affected and lead to FWL.  
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5.6.2. Carelessness   

The findings show that the carelessness from the part of the staff also accounts 

for wastes, such as the case where a team is attached to the sealing unit of 

the processing, it is expected of them to properly monitor the sealing of the 

product. However, the staff in charge must ensure that products that are not 

properly sealed are detected as they are coming out of the machine because 

when such product is detected, it can be returned immediately to the machine. 

At that point, the product would not have become a waste. However, once it is 

left undetected at the initial packaging point and sent to the final packaging 

area point where it will be packed into cartoons, if detected at this point it might 

still be returned to the machine, but depending on the quality status. If not 

detected at these two-point but sent to the customers, it might lead to market 

returns.  

I33:  for example, if the initial packaging nylon is not well sealed and not 

detected before sending to the final consumer, the product might get 

contaminated and such will be returned by the customers. 

As shown in the analysis, the problem of improper sealing starts when staff are 

not concentrating on checking the product thoroughly from the packaging 

phase.  

Further to this, the laminates are expected to be heated before being used, 

this will make the laminate to be stronger, but some staff due to their 

impatience and lack of attention to details, they would not allow the laminate 

to spend the required numbers of time in the heating system before being 

removed. By the time the product gets to the laminate if it is not strong enough 

such hot temperatures from the processed products might cause damage 

leading to waste. This was confirmed by I30:  

I30:  You see our laminates are meant to be heated before being used. The 

heat must be about 50 degrees, and the reasons is that it will make the 

nylon to be stronger 
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5.6.3. Staff Information Hoarding  

According to the finding, the issue of FWL occurs when staff are not 

communicating challenges that could lead to FWL in their various units. 

Information about every unit supposed to be reported but from the findings, it 

was observed that some of the staff are not reporting issues because of low 

moral to work. In the analysis, it was shown that sometimes, machine will show 

signs of being faulty but staff may continue to use such machine without 

complaining to the appropriate authority to see how the machine can be 

repaired I24 stated this: 

I24:  A staff noticed that a particular machine is not working properly such 

staff still went ahead to use the machine when he knows that in the 

process of using it, it might lead to total breakdown which might turn the 

product to waste.  

Furthermore, I27 stated that there is no way a product can be leaking that the 

staff in charge will not know about it but sometimes because of their 

lackadaisical attitudes “I don't care attitude” of the staff will lead to generation 

of waste.  

I27:  My point here is that there is no way the staff in charge of the processing 

of the product will not know that the product is leaking, if he/she is 

observant enough, the leakage would have been noticed.  

In addition to the above statement, some of the participants believed that the 

staff have impact on the way at which FWL is being generated. One of the 

participants shared that:  

I29: Most of the time they (Staff) know about those lapses that might bring 

about waste, but at times they just overlook it and will show no concern 

about what is going on.  

This means that some of the staff should have reported some of the lapses 

they know can lead to FWL. For example, when the machine is showing sign 

fault such cases should have been reported as soon as possible so that it can 

be fixed. Also, when staff is having issues with the formulation of the product 

at the primitive stage and do not know how to go about it, such was meant to 
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be reported, but the analysis shows that the reasons why waste occur most is 

because the staff are not reporting challenges as they ought to have reported.  

5.7. Raw Materials Sourcing  

Sourcing of materials is one of the major issues identified by the participant. 

The participants believed that when raw materials are not of good quality, the 

output of such materials will be of low quality.  

5.7.1. Sub-standard Raw Materials (Tomato) 

The participants divided the problems of substandard raw materials into two. 

The first is the tomato raw materials itself and while the second has to do with 

the issue of sub-standard raw materials of the laminate. According to the 

participants, there are few suppliers of tomato in Nigeria, and as a result of 

this, the materials are being sourced outside the country. However, due to the 

lead period of shipping the raw materials to Nigeria, some of the products might 

have spoilt before getting to the factory and if such raw materials are being 

used the output will be of sub-standard quality, sometimes the products are 

dislodged before the end of the production line. This was confirmed in the 

excerpt by I28: 

I28:  You see we have no option than to go to the international market to 

source for the raw materials products. I know it is not good for us, but 

the current raw material supply in Nigeria cannot meet our level of 

demand. Although sometimes before the raw materials will get to us, it 

will take a lot of time, and some of the raw materials might have spoilt 

before getting to Nigeria.  

In addition to the above I27 shared that aside from some of the products getting 

spoilt, the process of shipping and clearing the products from the ship might 

take a longer time. As a result, the raw materials itself might be expired in the 

process of clearing with the Nigeria Immigration, this suggests that the raw 

material can automatically become a waste without being used. This was 

confirmed from the excerpt below:  

I23:  You see we sometimes get our raw materials from abroad but mind you 

before they arrive due to the clearing from the port. This process might 
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make the lead time of the product to get expired before getting to the 

factory, and before you know it, it will become a waste to us.  

5.7.2. Sub-standard Laminate Materials (Packaging 

Nylon) 

The impact of the low quality of laminate nylon can as well lead to FWL when 

the laminate is used for packaging. If the laminate is not good by the time the 

products are being placed inside the laminate, it might just burst and damaged 

the product. This was confirmed by I31: 

I31:   Laminate suppliers’ error is another way we generate waste here. 

Suppliers error in the sense that we use cartoon, but we also use what 

is called lamina folders which you will know as laminate. In the cause of 

the production of the nylon laminate, there could be some error, and the 

company might not detect the error at their side. 

Further, inquiry shows that there is no way the company can detect a problem 

with the laminate unless a product is put inside before it will show that the 

laminate is having issues. I32 asked the laminate to be brought to him to show 

the researcher, the researcher was shown how a roll of the laminate looks like 

and he (researcher) observed that there is no way a fault of the laminate can 

be detected if the product is not inside the laminate.  

this was further confirmed by I32: 

I32: Do not forget these are nylon and if you do not put something inside like 

liquid how will you know it is faulty? You might not know. These people 

are supplying hundreds of thousands of these laminates, do you expect 

us to hire people to be checking them one after the other? No, there is 

no way we can do that, till will put products which are liquid.   

5.7.3. Dislodged of Unfinished Products  

According to the finding, dislodge is another issue that has been identified as 

one of the problems facing tomato production. I31 explained what is meant by 

dislodged.  
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I30:  dislodge is a situation whereby the product that ought to have gone to 

the final stage did not pass through the final stage but got removed from 

the machine as a result of changes in the colour of the product or 

incorrect formulation. Should tomato paste be reddish right but if it is 

green before the last stage of the production line such product will be 

dislodged. 

As shown in the above statement by I30, dislodge is when products that is 

going through production line could not be completed because of the incorrect 

formulation of the product resulting to sub-standard output. 

in addition, I29 gave a further explanation of what might lead to dislodging in 

the excerpt below:  

I29:  But if the colour of the processed products turns green for example how 

are we going to tell the customer that is still tomato, such a product will 

be removed immediately and flush out of the factory to the landfill area.  

The researcher was taken to observe the process of dislodging the product. 

The researcher observed the pipe that is being attached to each of the 

machines. The pipe are wide locked but will be opened in case there is a need 

for dislodging.  This was observed by the researcher.  

I25:  To dislodge means to remove the product under processing from the 

machine and flush them out. That is what we call waste here. There is 

a pipe that has been constructed with all our processing machine if 

peradventure a batch of the product failed the quality test. 

I25 explained further that four parameters must be present in the production 

line of tomato paste and if these four things are not present, the product might 

be dislodged. I25 excerpt further explains this process.  

I25:  We have to go back to the quality side of the production. In the quality 

side of processing, we have four parameters that we will keep on 

checking continuously, that is the colour, the brightness, the bricks and 

the bottles. These four-parameter needs to be check continuously 

during the production, but if any of this is missing from our specification, 
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it means at the end of the day we have to dislodge, leading to waste of 

efforts and raw materials.  

Figure 5.2. shows the root causes analysis for case B based on the 

participants' view. 



 

180 
 

 

Figure 5.2: Root causes analysis to detect the root causes of FWL in Case B
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5.8. Monitoring   

According to the findings, one of the actions that were detected that could be 

used against some of the identified challenges in the previous section is 

monitoring. The participants believed that if all the activities within the 

organisation are well monitored, the issue of FWL will be reduced dramatically, 

but where monitoring is not being enforced, FWL will remain an issue.  

5.8.1. Team/External Monitoring  

As shown in the analysis, the group work-based monitoring is a systematic 

way of forming staff into the group, and the team leader of each group is 

saddled with the responsibility of monitoring each of the activities that are being 

carried out by members of the group. Also, it is revealed that this aspect of 

monitoring involved members of the group to be aware of their actions and 

inaction so that they can take necessary action as expected of them. In the 

case company, what was done is to form every member of the staff in a group, 

and each of the team has a member of the Quality control unit as their member. 

It was discovered that tomato paste products require more quality control skills 

than some other food products. The group must ensure that the right things 

are being done, starting from production formulation, one person is not allowed 

to formulate the product without the knowledge of the group members. This 

will help to solve the problem of waste that occurs as a result of the incorrect 

formulation. As shown below:  

I21:  Staff are formed into groups; they are expected to take a decision 

together and monitored each other activities. 

I21 asked the researcher to go with him to the factory during the interview to 

show him how people work together as group. The researcher observed the 

following: 

RO1: The staff are working together with a group on every activity that is going 

on in the factory, ranging from the product formulation stage through to 

the packaging of the product; no staff member is working on his own.  
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The researcher observed the following; first, staff are formed into different 

groups for monitoring purposes, and secondly, in the process of monitoring 

each other, staff learning capacity is improved. Most often than not, the team 

leader is the most experienced hand amongst the group the essence is to 

serve as on-the-job-training process for the junior and less experienced staff, 

also serves as expository grooming through knowledge sharing to fully 

exposed them to the know-how of the work. This is shown in the excerpt below:  

I26:  The reasons why people are formed together as a group is for members 

to assist one another to have full knowledge of how we operate. We 

ensure that one experienced and knowledgeable staff is the group 

leader for each group.  

This suggests that one of the focus of the group is for learning purposes to 

improve the efficiency of the group members.  

The case companies sometimes hired external stakeholders to monitor the 

activities of the staff especially during the processing and distribution of food 

products to ensure standards are being followed.   

5.8.2. Supervisions  

Aside from the above analysis, monitoring is being carried out through staff 

follow up by the unit's supervisors or managers. According to the analysis, this 

is one of the effective monitoring systems. This has to do with individual follow 

up. It is the responsibility of supervisors to ensure that the staff members under 

them are well monitored and follow up. The follow-up system is divided into 

two categories. First, following-up the newly employed staff and secondly, staff 

routine follows up.  

As shown from the analysis, before any employee can be allowed to work 

independently, such staff must have been well groomed within the group and 

personally follow up by the supervisors or managers. In the case company, the 

staff will be under probation for six months but out of this six months, three 

months is for shadowing under staff while the remaining three months will be 

used to work independently but will be follow-up by the supervisor. This was 

confirmed by I35: 
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I35:  New staff cannot be left alone, they have six months’ probation and out 

of which three months is for shadowing and the remaining three months 

is to work independently but constant follow up by the supervisor or 

team leader as the case may be is adopted. 

As shown by I35, the purpose is to help new staff to develop adequate 

knowledge about the company’s activities and to learn the best way things are 

done. The analysis also confirms that at the end of these monitoring activities 

for the new staff, they will develop adequate skills that are needed for the 

industry. However, it was found that if the new staff is hired as experienced 

staff and has adequate knowledge of the industry before joining the company. 

The three months follow up may not be applicable, but the company will just 

need to ensure the newly experienced staff understood the policy and 

procedure of the company. Sometimes, the experienced staff are hired to bring 

their wealth of experience to the company so that other staff can also learn 

from them as the case may be to improve the company performance. It was 

observed in the analysis that most of the experienced are sometimes 

employed for the processing unit because of the expertise needed to operate 

some of the company’s machinery.  

I22:  Experienced staff are employed most especially for the processing unit 

because we need expertise in operating some of our machines.  

The experienced staff is expected to groom other staff to become self-efficient 

in how they are carrying out their activities. Sometimes the company hired 

expatriates to help improve the system and to develop more skilful personnel 

like them in the company. Furthermore, staff are being followed up to ensure 

that the performances is well monitored and to discover areas where the staff 

skills are deficient. 

I21:  We follow up all our staff in form of monitoring them. This is done to 

check for their performance and to know what will make them be more 

efficient while carrying out their duty. 

As shown from the above, staff are monitored to see how they have performed 

over some time and to check their activities.  
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5.8.3. Management Inspection (Gemba Walk) 

As shown in the analysis Gemba walk is a moment by which supervisor or 

team leader or any of the management staff visit the processing unit or 

distribution unit to provide insight on how the activities within this unit is being 

carried out. This is a moment an unpremeditated opportunity for the senior 

staff to see things for themselves and to be able to provide technical know-

how where necessary. This is being done to support the staff to be able to be 

effective in their work. According to some of the participants, the CEO/senior 

management staff of the company can make the unscheduled visit to the 

factory unexpectedly. The analysis shows that his visitation will provide insight 

into what the staff are doing. This was confirmed by I21: 

I21:  Sometimes we do have unscheduled visits by the senior management 

staff or CEO. The CEO might just come to the processing unit and see 

how staff are working. During this unplanned visit, the CEO or any other 

officer may offer insight into what the staff are doing.  

 The above suggests that the unplanned visit could give an opportunity for the 

staff to learn new ways of doing things. This insight could lead to the 

development of new work strategy ideas that would increase staff 

performance.   

5.9. Automation system 

The case company was able to reduce the level at which staff interfaces with 

the company products during the production process. An automation system 

was adopted which sees production processes automatedly from the start to 

the end of the production including packaging before staff can have access to 

the products. Unlike before, when staff would be the one that will manually 

move products from one machine to another.  

5.9.1. Reduced Staff Handling  

The finding shows that in the process of using automation, staff involvements 

and handling in the production processes had been reduced, this has helped 

eliminate human errors leading to FWL. This was confirmed by the excerpt 

below by I21: 
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I21:  The uses of automated machine have help in reduction of waste that do 

happen as a result of staff handling.  

It was revealed that automation was prominent in the processing unit while the 

distribution unit was depending on the use of manual handling to load the 

products to distributing vehicles.  

I24:  Automation is used only in processing unit while distributing has not 

benefited from such automation of machines that can pick product from 

the warehouse and load it to the vehicles.  

5.10. Improvisation   

The analysis shows that during some of the activities that have been discussed 

so far, staff members can come up with skills that would help them to be more 

effective in their role. The participant opined that the company gives room for 

staff flexibility when it comes to achieving their task, they are allowed to come 

up with new ideas they feel could suit them to achieve the targeted objective 

of their roles. This emerged as some of the ways by which the company is 

promoting innovative thinking among its staff. These innovative ideas could 

come from the supervisors or managers as an individual or as a team idea. 

    

5.10.1. Teams Innovative Ideas 

According to the analysis, the purpose of asking members of staff to work as 

a team is because joint ideas could be developed and a member of staff could 

develop an idea given by another member who may not have the technical 

know-how of such ideas. As shown by I26: 

I26:  Remembered I told you that our staff are expected to work as a group 

so they could come up with joint ideas that could help them to solve a 

problem they might be facing.  

From the above, the company believes that when people work as a group, 

work will not be affected when a member is absent as a result of sickness or 

any other issue, the other members can carry on with their job without much 

impact of the other person’s absenteeism. Therefore, this idea of asking 
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members of staff to work as a group to complete a particular project is for 

continuity purposes. 

Furthermore, the company also encourages people to work as a team to 

achieve a greater result. It is believed that teamwork has a synergy-tic 

advantage than working as an individual. Each of the processing units has 

members ranging from three to five each.  

5.11. Quality Control Measure  

The analysis shows that there are set goals for each of the team members. As 

a result of this, team members came up with up idea of quarantines, the idea 

allowed the case company to confined products processed at a particular time 

in order to check for leakages and other defects to avoid market return as 

discussed below:  

5.11.1. Quarantines System 

According to the analysis, the quarantine idea was used by the case company 

to keep processed products between 7-10 days after production. The 

participants shared that this idea was put in place by a team working on how 

market returned, and product leakages can be reduced. As a result of this idea, 

quarantined takes place immediately the product production is complete, the 

product will then be moved from the point of production to a separate store and 

will be kept for this number of days. After the completed days, some members 

of staff called “checker” checks the products one after the other, to bring out 

products with various form of defects as confirmed by I24: 

I24:  One of the solutions that have been provided by the company to solve 

the problem of leakages and defect is the quarantine method. The 

quarantine is the process whereby some of the FG are kept for a certain 

number of days let Us say 7days. During the 7days the products will not 

be allowed to leave the quarantine room for that period until the period 

is over.  

The products will need to be sorted after the quarantine period, and in the 

process, products that have any form of defect such as underweight and 
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overweight products are sorted out from the rest. This is confirmed from the 

excerpt below:  

I23:  For example, when a product is underweight such cannot meet 

customer’s requirements and will be sent back to the factory. However, 

to guide against this, the staff checking for errors in the products are to 

check properly.  

And I28 stated:  

I28:  We limit the rate of waste by quarantine our products for a specific 

period of 7 to 10 days. After the quarantine period, the product is re-

checked by our staff to ensure any product with defect is detected. This 

reduced the level at which our products are returned.  

Furthermore, once the defects products are sorted, the products with any 

issues will be investigated to know the root causes of the problem. Some of 

the reasons for the defects which are resulted in the use of quarantine methods 

include leakages, under and overweight products, issues with laminate, errors 

from the staff, and machine-related issues.  

Some of the participants show the researcher the process of sorting the 

product after the quarantines. The researcher was taken to the factory to 

observe how the quarantine was been done and to see staff that are sorting 

out the product after quarantine has taken place.  

RO2:  The researcher saw the storeroom where the product is being 

quarantined and saw the movement of new products to the quarantine 

store while some of the product are already due for sorting they were 

brought out to be sorted by about five staff. It was observed that 

thorough quality control check was carried out such as; checks after the 

products are brought out, physical checking for leakages, weighing 

check for underweight or overweight cartons, or deficiencies in one way 

or the other.  

5.11.2. Involvement in Raw Materials Production 

According to the analysis, to reduce the level by which sub-standard raw 

material was causing the FWL. The company decided to adopt a team idea 
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which suggested that the company should be involved in farming. The 

rationale behind this was to use the farm for Tomato farming so as to serve as 

a direct source of the company’s raw material. The company intervention in 

tomato farming has proved to help reduce the lead time of getting tomatoes 

from abroad as well as reducing waste discussed early. 

I25:  Intervention in the production of the raw materials is another area 

where we are providing solution in the sense that the company itself is 

now producing some of the needed raw materials itself 

This intervention has led the company to have at least three different big 

tomato farming sites in three states of the country. The company also 

partnered with local farmers to get the raw materials locally.  

I25:  We are now into farming. We move into farming about a year ago. We 

got land in three different locations in Nigeria big farm where we can 

start planting tomato ourselves. With this, we are sure of planting a good 

product that will give us quality output during processing, but we still get 

supplies from local farmers to complement our raw material, due to the 

high scale of our production. 

According to the analysis, the quality of the product is a major concern for the 

company management. As a result of this, the quality control staff are 

mandated to be physically present when raw materials are been mixed during 

production. This is done in order to check for the quality of the production to 

avoid issues that could result in FWL as a result of poor raw materials. 

I22:   The quality control staff here in our company do move around during 

the mixing of the product to ensure that staff who are in charge of the 

mixing of products followed the correct formulation of the product  

In addition to the above, the QC unit must ensure that the quality standards of 

products are not compromised, that was why they monitored every activity 

related to production and receiving good quality raw materials at all time.  

I30:  Well, in my department we are to ensure that the quality of the product 

is granted. So, the quality of the products are not below the company’s 

standard and different parameter are in place with specifications which 
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are meant to be followed to ensure that the quality of the products are 

not compromised. 

Also, the QC personnel are to ensure that materials that are procured by the 

company are of good quality. The finding shows that quality control staff have 

to ensure that they test the materials before it can be used by the processing 

unit apart from packaging materials, due to the volume of it they only took some 

of the product randomly and check to be sure it of good quality.  

5.12. Learning Practice   

The case company adopts different learning practices to update the knowledge 

of their staff; some of this has been discussed in the previous discussion.  The 

uses of open information sharing have been helping as a learning practice 

method. 

5.12.1. Collaborative Learning    

As shown in the analysis, the company learns through collaborative method 

where staff are allowed to try new knowledge in conjunction with other staff, all 

towards achieving the organisational objective and goal. The process of 

collaborative learning was used in the case company, this allowed team of 

individual to develop new knowledge on how organisational problem could be 

resolved, while at the same time, transferring same knowledge to other 

employees.  

I30:  Our Company depends on collaborative learning. The company allows 

staff to come up with ideas that can be learned by others, but the focus 

should be on how to solve a problem or how to be more effective and 

productive.  

As shown in the analysis, collaborative learning allows the employee to learn 

from each other. This could be in form of learning from shared information 

which involved dissemination of new ideas or knowledge. This could involve 

team of the employee coming together to learn best way a job can be done. 

This was confirmed by I27: 
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I27:  Joint learning activities are allowed in our company. Staff can come 

together and put their mind and thoughts together to solve a problem, 

and in the process they will add to their learning new skills.   

5.12.2. On Job Training  

According to the analysis, a member of staff is attached to his or her manager 

or supervisor, the purpose is for the staff to be shown practical ways of carrying 

out the expected tasks. This involved learning in more practical ways. Though, 

in the previous section, it was stated that this period also gives opportunity for 

the staff to be monitored in form of following up. This suggests that different 

objective will be achieved during this period. As shown from the analysis, the 

major objective of the on-job-training is to provide staff with the needed skills, 

competence, and knowledge to carry out the expected tasks.  

I31:  We train our staff on the job so as to be sure they are perfect and can 

discharge their responsibility without any problem. 

On-job training is slightly different from the follow-up monitoring as mentioned 

in section 5.8. According to the findings, the on the job training was been 

carried out when a staff member is attached to one of the experienced senior 

staff members, the senior staff could be the manager or supervisor or team 

leaders. The aim is to provide on-job mentorship to the staff. By this, they will 

be able to learn ways by which a particular task can be carried out to afford 

errors that could lead to waste. I35 stated that:  

Staff that are mixing the raw materials must learn what quantity of water 

to add, quality of tomato, colour, etc. This learning on the job. After we 

have examined and tested the staff to now have adequate knowledge 

then the staff would be allowed to work on their own but still with minimal 

monitoring as a check and that is where the follow up monitoring now 

comes in. This is to assess if the task given is performed satisfactorily. 

It was observed that the processing staff are provided with on job training 

within the factory premises by showing them how to use machines and other 

equipment to afford errors that could result to waste.  
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5.12.3. Off the Job Training  

As shown from the analysis, aside from on the job training, which is within the 

company, the company also send their staff to receive training externally. The 

company do this to improve skills and competence of their employee. External 

training is usually considered when it is considered expedient for the company 

and training organised by the government for the food industry or related 

agencies and association.  

I29:   When I got promoted to this current position I was sent for a month 

training outside the organisation fully paid by the company.The 

company are also investing in the development of their staff. 

The company ensures that their staff get the needed skills as shown by I29, 

not only new staff are been trained. For example, if staff is being promoted to 

another level he or she is expected to attend a month training to understand 

what the new role entails and to learn a better way to carry out the new role 

function efficiently. Through external training or workshop, staff skills would be 

sharpened for more improved productivity. The company send their staff to 

different external training etc. Though most of the training may not focus on 

how to reduce FWL alone but on how how to manage some of the company’s 

challenges that could result in FWL.  

I31:  Staff are sent out to attend training to learn best practices it might not 

be about FWL reduction but more on parameters that can lead to FWL.  

Some of the participants who had attended some of the training also confirmed 

that external training has improved their skills and experience. During such 

training, employees will be free to ask a question they might not be able to ask 

their boss and feedback will be given to them by the facilitator, and this has 

helped them a lot to develop their skills.  

5.13. Chapter Summary and Conclusion  

In conclusion, this chapter examined in detail the practices in case B. Table 

5.4. below show the findings from this case 
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Table 5.1: Summary of the Findings from Case B  

Governing   value                                            Causes of FWL    Corrective actions                                               Learning practice  

Organisati

onal Value  

Awareness of 

FWL 

Management 

practices  

Staff 

attitudes 

Faulty 

machineri

es  

Materials 

sourcing  

Monitoring  Automation   Quality 

control 

measures  

Improvisatio

n  

Learning  

 

Openness 

is being 

promoted 

in other to 

enjoy 

stakehold

er’s 

cooperatio

n 

The 

company 

ensure 

that their 

staff work 

as a team   

Charts and 

graphs is 

been used to 

monitor 

activities 

Input and 

output 

analysis   

Poor level of 

information 

sharing 

methods  

Bureaucratic 

affect 

decision 

making  

Management 

not interested 

in given 

adequate 

training to 

staff  

 

Nonadhere

nce to 

standard 

and 

procedures 

Carelessne

ss causing 

improper 

sealing, 

poor 

heating 

system due 

to 

impatience 

of staff to 

follow the 

standard 

Faulty 

output 

such as 

underweig

ht product 

or bad 

shape 

products 

Packaging 

leakages 

will result 

to waste of 

the 

products  

Products 

could be 

contamina

ted   

Suppliers 

supplying 

sub-standard 

raw materials 

(Tomato) due 

to fewer 

suppliers in 

the market 

Poor 

standardised 

laminate 

packaging. 

This causes 

leaking of 

products as a 

result of poor 

thickness of 

the laminate 

Staff are 

formed in 

teams with 

team 

leaders 

who is 

responsibl

e to 

monitor 

the other 

members 

of the 

team 

Supervisor 

ensures 

that staff 

are doing 

 This allows 

the 

reduction of 

poor 

handling 

from staff. 

Machine 

does most 

of the job to 

that would 

have been 

done by the 

staff. 

Therefore, 

poor 

handling 

and other 

staff related 

 Product are 

been 

quarantined 

between 7-

10 days to 

help the 

company to 

check for 

leaking 

product and 

deformed 

products  

To ensure 

quality of 

raw 

materials, 

the 

company 

 Staffs are 

encouraged 

to come up 

with joint 

ideas that 

could help 

the 

company 

reduce 

FWL, but 

the idea 

must be 

based on 

mutual 

decision of 

staff 

working as 

a team.  

 Staff learns 

through 

collaborative ideas  

Staff sent on 

training needs to 

return and 

practicalise what 

had been taught at 

the training and to 

shows others how 

its being done  

Staff learn through 

constant working in 

a particular unit 

through on job 

training  
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heating 

timing 

Staff refusal 

in disclosing 

information 

needed by 

other staff 

members  

Processed 

products 

might 

sometimes 

be dislodged 

as a result of 

the sub-

standard 

materials 

used 

the right 

things.  

Managem

ent 

inspection 

is a period 

where 

CEO or 

other top 

managem

ent staff 

walk round 

the factory 

to see 

things for 

themselve

s    

issues had 

been  

partners 

with farmers 

to produce 

raw 

materials for 

them. This 

means from 

farm to 

processing  

Staff are sent to 

receiving training 

externally  
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Chapter Six 

Cross-Case Analysis 

6.0.   Introduction 

This chapter aims to provide a comparative analysis of practices in the 

examined cases from Chapters 4 and 5. The chapter relied on the findings 

from both cases, as shown in Figure 4.1 (Page 120) and 5.1 (Page 161). This 

is in line with the typologies method of case-oriented cross-case analysis 

strategy proposed by Miles and Huberman (1994). This method allows the 

findings from each of the cases to be compared. As shared Khan and 

VanWynsberghe (2008), cross-case analysis seeks to build explanations of 

how and why cases behaved the way they have done in relation to the 

phenomena under investigation using the emerging themes from the findings 

of the individual case.  

The chapter is structured as follows; the first section will discuss the 

emergence of the core theme, similarities, and dissimilarities in both cases. 

The second section discusses teamwork, commitment, and openness as 

governing value. The third section discusses the root causes of FWL in both 

cases. The fourth section will focus on the corrective actions taken by both 

cases. The last section presents the revised conceptual framework based on 

the findings from the cross-case analysis.  

6.1. Core Themes  

Some of the emerging themes from the individual case company were grouped 

using the typology method of case-oriented strategy as shown in Table 6.1. 

This enables the researcher to identify emerging core themes from both cases 

and it is consistent with previous studies by Abushaikha (2014) and Singh 

(2018). For example, the governing value was drawn from the emerging theme 

of “organisational value”, while the extent of the FWL theme emerged from the 

“awareness and assumption” are as shown in both cases. While the 

identification of root causes theme was derived from the causes of FWL as 
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identified by the participants in both cases. The improvement action themes 

originated from the emerging themes that show the steps taken to reduce FWL 

by both cases. The learning practices theme were based on different learning 

mechanism in the case companies. Lastly, the periodical review theme 

emerged from the control process put in place by the cases. This followed the 

typology method of cross-case analysis (Miles and Huberman 1994). 

As a result of this, the following core themes emerged. 

• Governing value  

• Extent of FWL 

• Identification of root causes  

• Improvement actions  

• Learning mechanism that support CI practices  

• Periodical review  

These core themes were identified as a process by which DMAIC was used to 

promote the DLL as a continuous improvement process to reduce FWL.  Table 

6.1: Similarities and dissimilarities of themes across cases. The sub-themes 

with colour in the table show the dissimilarities themes in both cases while the 

themes without colour show similarities of the themes in both cases. 

 

 

 

 

 

Table 6.1: Similarities and dissimilarities of themes across cases 
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Core themes 

 

Sub-themes 

 

                                                   Case A 

 

                                                      Case B 

Governing 

value 

 

Organisational value 

 

Teamwork 

 

Commitment 

 

- 

 

Teamwork 

 

Openness 

 

- 

Extent of the 

FWL 

Awareness/Assumption 

about FWL 

 

Reporting 

 

Meetings 
- 

 

Charts and 

graphs 

 

Input-output 

analysis 

- 

 

 

 

 

 

Identification 

of root causes 

 

 

 

Management practices 

 

 

 

Poor 

monitoring 

system 

 

Inadequate 

training which 

hinders 

employee 

knowledge 

 

Lack of 

provision of 

standardised 

working tools 

 

 

 

Poor 

information 

sharing 

 

 

 

Long 

bureaucratic 

process 

Inadequate 

training which 

hinders 

employee 

knowledge 

 

Faulty errors  

 

Faulty 

Products 

 

Packaging 

issues  

 

           - 

 

Faulty output  

 

Leakages  

Contaminated 

products  

 

 

 

Human factors 

 

 

 

Carelessness 

 

 

 

Poor handling 

 

Unruly 

behaviour of 

staff   

 

None 

adherence to 

standard and 

procedures 

 

 

 

Carelessness 

 

Lack of 

information 

sharing 

 

Transportation 

Outbound 

movement 

 

In-house 

movement 

- - - - 
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Raw materials issues  
             -             - - 

Sub-standard   

raw materials 

(Tomato) 

Sub-standard   

raw materials 

(laminate) 

Dislodgment 

Improvement 

actions 

 

 

 

 

 

 

 

 

 

 

 

 

Staff Motivation 
Improved staff 

welfare 

Improved 

employee 

skills through 

training 

    

 

Lean/Monitoring   

 

5s 

 

Gemba Walk  

 

Automation 

 

Staff 

supervision 

 

External 

monitoring 

 

Gemba Walk 

 

Improvisation 

Individual 

improvisation 

 

Team 

improvisation 

- - 

 

Team 

improvisation 

            - 

 

 

 

Internal collaboration 

Building 

relationship 

with internal 

stakeholders 

Information 

sharing: Social 

media platform  

 

- 

 

 

 

- 

          

  - 

        

   - 

 

Quality control measure 
- - - 

 

 

Quarantine 

system 

 

Involvement in 

raw materials 

sourcing  

- 

Learning 

Practices  

 

Continuous learning 

practices 

 

Experiential 

learning 

 

 

On job training 

Collaborative 

learning 

 

On job and off 

training 

 

Collaborative 

learning 

- 
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Sustaining 

the 

improvement 

process  

Periodical 

review/checking  

Improvement 

meetings 
- - 

Improvement 

meetings 
- - 
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Table 6.1 highlights both similarities and differences in practices put in place 

by both cases. The core themes show some of the methods adopted by the 

case companies to promote DMAIC-DLL in order to reduce FWL. However, 

the level of similarities in the findings was because the case companies 

operate in the same industry. Therefore, there is some level of uniformity in 

the way and manners both companies operate.  For example, organisational 

values which emerged as the governing values were common in both 

companies.  

Furthermore, the table shows dissimilarities in some of the themes that 

emerged due to product differentiation, as shown in the individual analysis 

chapters.  This suggests some level of uniqueness in each case.  Therefore, 

some of the differences and similarities are examined in the following sections. 

More attention will be given to the differences than the similarities.  

6.2.  Governing Values  

From the findings, DMAIC-DLL practice starts with an understanding of the 

problems faced by both cases. This understanding help to provide solutions to 

the problem. As shown in the project charter of both cases, the major problem 

facing the individual cases was FWL. However, the process of mitigating this 

problem start with an understanding of the values that govern the organisation. 

This value must be shared and understood by all stakeholders especially the 

employees in order to have full knowledge of the companies’ governing values 

and how it works in their various units. This enable them to recognise the 

expectation of the company’s management and how this expectation can be 

achieved. The findings highlight that the governing values include activities 

that enable the promotion of company’s goals, beliefs, and philosophy while at 

the same time monitor the process by which it is achieved.   

As suggested in Table 6.1, governing value was achieved through the 

organisational values. However, the governing values involved what governs 

the entire organisation including internal and external activities while its 

believed the organisation value is an arm of the governing values which govern 

the way and manners the internal stakeholders operate and discharge their 

duties. Therefore, the study found openness, teamwork, and commitment has 
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organisational values that have helped the cases. These are analysed in the 

following sections as shown in Figure 6.1 below. In the analysis, is emphasis 

is placed on the dissimilarities rather than similarities.   

 

 

 

 

 

 

 

Figure 6.1: Themes within the governing values across cases  

 

6.2.1. Organisational Values  

The analysis of the interviews reveals that both companies have some 

similarities and dissimilarities in their values. The finding indicated that these 

values are related to the process by which the companies promote continuous 

improvement activities towards reducing FWL. As shown from the analysis, 

teamwork, commitment and openness are the governing values instrument 

used by the case companies. These are discussed below.  

6.2.1.1. Teamwork  

The finding revealed that the main objective of promoting teamwork among 

employees is to ensure that learning is encouraged amongst the staff. As a 

result of this, joint decisions are taken together as teams. For example, case 

A shows that employees must belong to a team within the organisation. The 

reason is for the team to be able to work together as a group to achieve the 

company’s objective and to learn from each other during the discharge of their 

duties. The same with case B, the analysis shows that in both companies, new 

staff are paired with experienced staff members in order to learn from the team 

of experienced ones. As a result, the experienced staff leads the team to 
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enable members to collaborate and learn ways by which errors can be 

minimised.  

The cases organised their employees in a way that promotes teamwork for 

optimal performance. For example, staff that works in the mixing unit do not 

work alone but work with other team members especially during the 

formulation of food products to avoid errors. Therefore, teamwork is a working 

condition for employees in both cases and is a culture that must be adopted 

by employees. It is believed that two heads are better than one. This is the 

main reason the companies advocate teamwork as a value that promotes 

continuous improvement as well as learning. Furthermore, working as a team 

allows members to question the underlying assumption of a particular process 

while collaborating to understand this underlying assumption.  

6.2.1.2. Commitment and Openness  

The analysis revealed commitment as a core value for case A. The company 

is committed to providing necessary support to stakeholders for optimal 

performance. However, it was found that the support system differs from one 

stakeholder to another. The findings showed that the commitment of case A to 

their internal stakeholder (employee) differs from that of external stakeholders 

(customers and others). The findings show that through commitment, 

employee developed strong feelings of involvement and sense of belonging, 

including secure emotional attachment to the company, in turn, the company 

ensure that staff wages and reward are paid as at when due. The analysis 

revealed that commitment has a vital role in reducing FWL in the processing 

and distribution stage of the FWL, this is because the employee who receives 

all the necessary support from the company will be motivated in discharging 

given duties.  

The above value differs from that of case B. The finding from case B shows 

that openness was promoted as a form of transparency in sharing relevant and 

timely information across the stakeholders. It was revealed in the analysis that 

openness was needed to facilitate the reduction of FWL and to help employees 

in achieving common and mutual understanding in the discharge of their 

duties. The finding from the case showed that openness and adequate 
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communication among the stakeholders helps to developed shared knowledge 

that will improve employee behaviours and fosters relationship. As a result of 

this, misunderstanding, and mistrust are reduced. Therefore, the information 

from the participants revealed that the case has a culture that supports 

employee efforts which ensures that the needed information are shared 

through communication amongst all stakeholders.  

6.3. Extent of FWL  

The findings showed that the cases were able to know the extent of the FWL 

problem in both the processing and distribution stage of FSC by promoting 

awareness and establishing some basic assumptions. This led to the adoption 

of some basic tools to enable them to know the extent of FWL. As shown in 

Figure 6.2.   

Figure 6.2: Tools used to know the extent of FWL in the case companies.  

6.3.1. Awareness and Assumption of FWL 

The finding from both cases shows that both are aware of the problem of FWL 

in the processing and distribution stage of the FSC. This was the initial actions 

in identifying the root causes. Therefore, the analysis of the cases showed that 

they are conscious of the waste that was been generated daily in these units. 

However, the process of creating awareness and monitoring of waste differs 

in both companies. From the findings, case A uses feedback/reporting and 

meeting systems while charts, graphs, and input-output analysis were used in 

case B. These are analysed in the following sub-sections.  
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6.3.1.1. Feedback/Reporting and Meetings  

Case A relied on the uses of information sharing mechanisms amongst their 

employees as a method of creating awareness and to monitor errors in the 

processing and distribution stage. From the finding, the feedback and reporting 

system allows employees to report issues been faced during processing or 

distribution of company’s products directly to the management staff without 

following the hierarchy structure. Likewise, the case has an opinion box in 

some strategic places in the company where staff are encouraged to write 

letters informing the management about challenges that are aiding the 

generation of FWL or causing other failures in the company. Furthermore, the 

analysis revealed that the case promotes awareness through team meetings. 

Team meetings take place every week, and one of the agenda was for the 

team to create awareness on the company’s challenges and progress. The 

team meeting has been more effective because staff are encouraged to report 

faulty machines or any other issues that will lead to waste. This help to identify 

the root causes of FWL.  

6.3.1.2. Charts, Graphs, and Input-output Analysis  

On the other hand, case B’s method of awareness differs from that of A. 

because they make use of charts, graphs, input and output analysis to 

understand and monitoring activities that could lead to FWL in the process and 

distribution unit of the FSC. One unique thing about this case is that this chart 

and graphs must be displayed daily on the notice board in the factory. 

Furthermore, staff members must check the noticeboard daily before the start 

of their shift to know if there are any issues in their unit, such as machine 

breakdown, etc. which must be shown on the noticeboard. Hence, staff will be 

made to know the problems that emanated during the previous shift.  

Also, the finding shows that the input-output analysis is used in case B to know 

the output that was generated from a given input. However, if the actual output 

is less than the expected, that shows that waste has been generated. 

Therefore, the input-output analysis will be used to understand why the input 

is not yielding the expected output. The chart, graphs and input-output analysis 
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allow the case to know the level of FWL, and this has helped the case to 

analyse the root causes of the waste.  

6.4.  Root Causes of FWL 

The cause and effect analysis tool was used to identify the root cause of FLW 

as shown in Figures 4.2 and 5.2  based on the discussion in section 6.3.1. 

However, Figure 6.2 shows a holistic root causes analysis chart. The table 

shows the root causes and the corresponding effect of the root causes in the 

generation of FWL in both cases.  
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Figure 6.3: Root Causes Analysis Chart for FWL  
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This section identified some of the root causes of waste in the processing and 

distribution stage of FSC.  

Recall that both companies are into different products. As a result, there are 

similarities and dissimilarities in the root causes of FWL that is being generated 

in both cases. Nevertheless, the finding from both cases shows that to be able 

to identify improvement actions that can be used to eliminate FWL, the root 

causes of waste need to be identified, which is a learning process in both 

cases.  The following sections analysed some of these root causes based on 

the findings from both companies. 

6.4.1.  Management Practice 

6.4.1.1. Poor Monitoring and Information Sharing System 

From the result, staff are expected to be monitored during the discharge of 

their duties, but it is believed that staff should know the right thing to do when 

discharging their duties. This was the case in A, where staff are not adequately 

monitored during product formulation and that has resulted in the incorrect 

formulation of food products leading to waste. Furthermore, it was found that 

weak monitoring systems give opportunity for staff to act in a manner that does 

not agree with the company’s standard. Also, inadequate monitoring of staff 

during the distribution of products, especially in-house movement of goods has 

resulted in product damages due to the poor handling by the employees.  

From the findings, case B, monitoring system was very robust compared to 

case A. However, the major problem with case B was weak information sharing 

system, despite the promotion of openness as a core value, the flows of 

information was still very scanty in the company. Employees are not allowed 

to share information without formal approval from necessary authorities and 

this was leading to wastes of food products. It was found that delay in 

information sharing and failure to make information available to employees 

results in the use of trial and error ideas and has been one of the sources of 

FWL.  



 

207 
 
 

6.4.1.2. Lack of Provision of Standardised Working Tools   

Lack of provision of modern working tools contributes to the FWL at both units 

in case A. The findings show that the loaders in the distribution stage in case 

A are not provided with equipment and necessary training that was needed 

when carrying out loading duties. As a result, they are subjected to the use of 

manual handling to load trucks; in the process, wastes are generated. 

However, when manual handling is used, damages do occur in the process. 

The staff member carrying out this task may fall by mistake and the product 

that is being carried may get damaged. Consequently, when management 

refused to provide the needed working tools to the staff, FWL will be generated. 

In the case of case B, it was found that there were adequate working tools that 

have enabled the staff to perform their duties without the need to delve into 

using manual methods of carrying out their jobs.  

6.4.1.3. Inadequate Training of Staff  

In both cases, there was lack of adequate knowledge, and was due to the 

inability of management to provide appropriate training and standardised 

procedure to aid the staff. As shown from the findings, when staff are not 

supplied with the needed resources and skills, they will tend to carry out their 

duties in a manner that is best known to them which may produce negative 

effects which leads to FWL. The staff in this case shared that if wastes are 

generated because the company’s management did not provide the required 

materials, such wastes should be seen as management negligence and not 

that of the staff.  

The result from the analysis shows that the uses of temporary and untrained 

staff contributed to FWL in case A. The company policy allows ad-hoc staff to 

be used when loading trucks for distribution. However, due to lack of skills, 

these ad-hoc staffs make lots of mistakes and result in FWL, especially, when 

loading and offloading the products. This suggests that some skills are 

needed. Also, the ad-hoc staff might not be able to operate some of the tools 

that have been provided to them to use during the discharge of their duties. 

Therefore, a little mistake could trigger FWL. In the case of case B, there are 

provisions of adequate training, and there is no use of ad-hoc staff. However, 
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the only problem with case B is the issue of bureaucratic processes, as shown 

in the section below.  

6.4.1.4. Long Bureaucratic Process  

As found in the analysis, there are unhealthy bureaucratic processes that need 

to be followed before taking any decision in the cases. It was found that some 

decisions that would have been taken by a member of staff to salvage a 

problem cannot be taken because they need to wait for approval from the top 

management staff. However, in the process of waiting for approval, waste 

could have been generated.  

6.4.2.  Human Factors   

Human factors appeared to be significant reasons why FWL occurs in both 

cases. This is due to various negative attitudes of the staff, which are 

discussed below.  

6.4.2.1. Carelessness  

In both cases, staff tends not to be reporting issues that could lead to waste of 

products during the discharge of their duties. This was identified as 

lackadaisical attitudes towards their use of company’s working equipment. A 

good example that appeared in the finding, was the inability of staff in case A 

to report faulty machine to management for their quick intervention, but 

instead, they continue using the tool till it breaks down. This could lead to the 

machine wasting lots of food products due to none reporting of the fault.  

Also, case B experienced the same issues with their staff. For example, there 

was a time when a machine was leaking during use; this was not reported on 

time because the staff show less concern about the leakages. Furthermore, 

products deformity was meant to be reported, but at times this is overlooked, 

or this is kept in secret by the staff until such products get returned from the 

market. 
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6.4.2.2. Non-adherence to Standard and Procedures  

Both cases have sets of standards that need to be followed during products 

formulation stage. The result showed that the inability of staff to follow the 

laydown rules based on colour and other parameters in case B leads to the 

dislodgement of products under processing. This suggests that when staff do 

not diligently follow procedures during processing, FWL will occur. The same 

issues of procedures violation also occur in the distribution stage when staff 

choose not to follow the stacking procedure while loading the product on the 

trucks. This non-adherence to standard often leads to waste and food loss.  

Again, in case B, staffs are expected to follow the standard procedure of 

stacking, at time improper arrangement of products during stacking severally 

lead to damage of some of the products when been transported due to bad 

road infrastructure.  

6.4.2.3.  The Unruly Attitude of the Staff  

In case A, some staff on night shift naps while on duty, and in the process the 

product might get messed up, which might lead to waste. It was found that 

sometimes when staff exhibits this behaviour, spoilage and deformity of 

products often happen. Also, it was found that there are some unethical 

behaviour from logistics staff distributing the product. For example, drivers 

while transporting the products to far distance from the factory picks 

passengers traveling along the same route for the motive of getting extra 

money. The passenger will sometimes sit or put their loads on top of the 

products, getting it squeezed, consequently, leading to the market return.  

6.4.2.4. Poor Handling  

Aside from the above issues, sudden mistakes from the staff during processing 

or distribution are found to be one of the root causes of FWL in case A. The 

findings showed that even when staff are following the required standard that 

has been laid down by the company mistakes are still inevitable. Therefore, 

some inevitable mistakes could be errors from the staff, in house accidents are 

one of the examples that emerged in both cases. At times, in house accidents 

could occur when staff are moving products from either the warehouse to the 
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trucks or from processing point to the warehouse. This happened when 

products that are moved from one point to another within the factory falls from 

the hand of the staff making it unfit for distribution. From the findings, the 

highlighted issues show the resulting adverse effects leading to waste, when 

handling procedures are not properly followed. 

6.4.2.5. Staff Information Hoarding 

In case B, it was found that staff are sometimes are not willing to release 

information to other staff to aid the discharge of their duties. This act has led 

to FWL, for example, where actions are needed to be taken by staff but 

required additional information from a more experienced staff, but the 

experienced staff decided to hoard such information. This action could lead to 

errors and cause FWL. 

6.4.3.   Factory Errors     

According to the findings, market return occurs most times as a result of errors 

found in some of the products that had been distributed. The distributors 

returned such products because it will not be fit for market demand.  

6.4.3.1. Improper Sealing  

Improper sealing of products is one of the ways by which market return occur 

especially in case A. In this case, it was found that sometimes products that 

are not correctly sealed are distributed. This may be due to the inability of the 

staff to detect such issues at the processing level or quality control omission. 

However, in the process of removing the products from the cartoon, some of 

the products that are not properly sealed would have become soften and such 

will be pack aside by the retailers and returned to the distributors who will, in 

turn, send it back to the factory. Thus, resulting in the market return. This 

accounts for the major cause of FWL generation in case A. The products 

returned cannot be recycled but will result in waste.  

Leakages were also found as sources of waste in case B, this comes as a 

result of faulty sealing machines. The major problem here is that once the 

product is not well sealed, it will be leaking, if the leaking area is large enough, 
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it can be detected at the factory level. However, if it is tiny, the liquid could be 

coming out little by little without the knowledge of the staff, by the time it gets 

to the distributor, the product might have reduced. This is due to the time 

duration it takes from the factory to the market; such products will be returned 

to the factory and will automatically become a waste.  

6.4.3.2. Faulty Output/Equipment  

Faulty output is another problem that was found in case A. Faulty output could 

be as a result of machine malfunction or a case of improper sealing. In case 

A, the number of biscuits in a pack supposed to be four pieces but sometimes 

it comes out in pear of two or three if this error is not detected at the processing 

level, hence it will be returned by the distributors or retailers. The finding 

showed that such products cannot be recycled. Therefore, the product will be 

sent to animal feed. At times, it was found that changes in the colour of biscuit 

could make the product to be returned to the factory by the distributor.  

As found in case B, products can be underweight or overweight, when product 

is underweighted thus suggest that the liquid content that ought to be 50cl is 

measured probably as 30cl or 20cl. At times, when such product is detected at 

the processing stage, it could still be recycled, but once it is out of the factory 

and returned to the factory as a market return, it will automatically be 

dislodged, therefore, resulting in FWL. Although, the products are most times 

detected at the factory level compared to that of case A which might be difficult 

to detect.  

6.4.3.3. Contaminated Products   

As shown from the findings, products under processing could be contaminated 

especially in case B.  Case B is a liquid product; contamination can occur when 

unwanted particles find its ways into the product during processing. It was 

found that machine oil could loose and mixed with products if this is detected, 

the product will be dislodged from the machine and flush out. The finding 

shows that this might not have anything to do with the staff, but a mechanical 

error.  
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6.4.4. Transportation Issues  

Outbound and inbound movements are one of the ways FWL is occurring 

mainly in case A.  

6.4.4.1. Outbound Movement  

During the movement of food products to distributors, accidents do occur, and 

in most cases, the products that are transported will get squeezed, resulted in 

waste. This was found in case A where series of examples was given of how 

accidents have been leading to waste due to the poor condition of the road 

network in the country of operation. It was found that the company has little or 

no solution to the road condition. The outbound movement does not affect case 

B because the company outsourced the transportation section of the company 

to a 3rd party and insurance is being secured by the 3rd party to cover the 

company’s product when distributing.  

6.4.4.2. In-house Movement  

The movement of products from one point to another within the factory was a 

source of FWL in case A. This occurs when staffs that are moving the products 

made mistakes that might lead to products damages. This particularly occurs 

at the distribution stage of the FSC. For example, while moving products from 

the processing unit to the warehouse; damages might occur as a result of poor 

staff handling.    

6.4.5. Raw Materials Issues  

From the finding, sub-standard materials are major issues in case B. However, 

it was found that sourcing procedure is a major issue in this case. Two ways 

by which raw materials were generating FWL was identified in the case, as 

shown below.  

6.4.5.1. Sub-Standard Raw (tomato) 

It was found from case B, that there are few suppliers of tomato in Nigeria, and 

as a result of this, the company sourced raw materials outside the country. 

However, due to the lead time of shipping the raw materials to Nigeria, some 
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of the raw materials get spoilt before getting to the factory and if such raw 

materials are used, the output will not bring out good quality output.  As a result 

of this, the product will have to be dislodged.  

6.4.5.2. Sub-Standard Raw Materials (laminate)  

As stated earlier, laminates are nylon used to package liquid products. The 

impact of the low quality of laminate nylon can as well lead to FWL. However, 

it was found that sub-standard laminate can cause leakages. Furthermore, 

laminates are to be placed on a certain level of hot temperature degree to 

make it stronger when been used. If this procedure is not followed, the laminate 

might not be strong and will lead to wastes of products caused by leakages.   

From the finding, the dislodge of semi-finished tomato paste occurs when 

products that are going through the production line could not be completed due 

to incorrect formulation of products because of the presence of different 

colours in the known reddish colour of tomato paste, such will be flushed out 

of the machine. 
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Table 6.2: Summary of Findings on the Root Causes Across the Cases 

Root Causes of FWL Issues  Effect 

 

Management practices  

• lack of provision of standardised 

working tools  

• poor monitoring system   

• Inadequate training  

• poor information sharing  

• bureaucratic process  

• staff inadequate knowledge 

• poor handling of food products and 

materials  

• trials and errors  

• inability to detect poor raw materials   

• delayed in responses  

 

Human factors   

• non-adherence to standard and 

procedure  

• lack of information sharing  

• unruly attitude of the staff  

• handling error  

• carelessness  

• staff not working based on the set 

rules/regulations  

• staff, not reporting equipment 

showing faulty sign  

• incorrect formulation 

• improper stacking 

• products damage 

Transportation   • outbound movement (accident) 

• inbound movement 

• squeezed products    

• damaged products   

Factory errors   • faulty products  

• faulty output  

• improper sealing  

• products underweight  
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• leakages  

• contamination of products   

• Softenness of biscuits  

• contaminated products  

• leakages  

• dislodgement  

• products underweight and 

overweight 

 

Raw materials issues  

• sub-standard materials in both 

tomato and laminates  

• dislodgment 

• deformity of the products   
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6.5. Improvement Actions 

This section analysed some of the improvement actions taken by the cases to 

ensure some of the root causes identified are eliminated or reduced as the 

case may be. The use of willingness to take responsibility for the aspect of DLL 

was used to address this problem of FWL in both cases. The willingness of the 

cases to take responsibility led to the development of different solutions that 

can be used to ensure the continuous improvement of the processing and 

distribution stage of the FSC, as analysed earlier, to promote learning.
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Figure 6.4: Improvement actions to reduce FWL across the cases
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These solutions are analysed in this section, as shown below.  

6.5.1. Uses of Lean and Other Management Tools  

The findings showed that both cases make use of some of the lean tools to 

help ensure quality of duties discharged by the employees and allowed them 

to carry out their roles through the required standards to avoid waste. Lean in 

both companies was used to track the potential causes of FWL during the 

processing and distribution stage of the FSC. Therefore, lean was used 

differently in both companies. Some of the lean tools that are adopted in both 

cases are analysed below based on the findings.  

6.5.1.1. Staff Supervision and uses of 5S  

As shown from the findings, 5S was one of the monitoring tools used in 

reducing FWL that occur as a result of staff attitude. The study found that both 

cases are making use of some of the elements within 5S. For example, 

supervision is being used as a monitoring mechanism to ensure that good 

supports are given to the staff during the discharge of their duties. It is about 

sharing, showing, and giving the needed support to help other employees to 

do what is expected of them, while discharging their duties, this appeared to 

be the case in both cases. Supervisory role was carried out by the most 

experienced and knowledgeable staff. Both cases followed the same 

supervision processes. For example, there is a supervisor for each of the units; 

each of the supervisors are responsible for monitoring and coordination within 

their units. They are not expected to remain at a point while the processing or 

distribution is going on; but rather move around to monitor every activity and 

provide necessary guidance to the staff. As part of their roles too, they are 

expected to be top notched about the processes themselves so as to give more 

insight into how best the work could be done optimally. In both cases, it is 

structured to have team leaders as head of a team, who is responsible to the 

supervisor in providing feedbacks and progress report for the team, while a 

supervisor has two or more team under his/her watch, this is to ensure effective 

coordination and promote accountability for their given tasks.  

From the findings, in case A, the supervisors are reorganised in a way that 

they get alert through a device given to them by the management. The staff in 
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need of supervisory role will press the device installed at every point within the 

workplace, once the device is pressed it will alert the supervisor of who needed 

his help and work straight to the point. However, if at any point, there is less 

use of the device, the supervisor is expected to be moving around his unit to 

ensure that the right things are being done. However, in case B, the company 

does not use such devices, but ensures that the supervisors are not to be seen 

stationed at a particular point while the work is going on in his unit especially 

in the processing unit.  

6.5.1.2.  Gemba Walk and Close Observation  

The finding revealed that inspection was carried out by top management staff, 

which were different from staff supervision as discussed above. The results 

show that there are two ways by which this was carried out in both cases; the 

first is through Gemba walk while the second is through close observation.  

Both cases used Gemba walks. During the Gemba walk, top management 

including the managers and senior executive staff are allowed to visit the 

processing unit where food processing is taking place without announcing their 

visit to the team working in these units. This process gives the visiting 

management staff to inspect how the job was done and question some of the 

underlying assumptions of the process. In both cases, expatriates are used as 

managers in the processing unit who have more knowledge of the processes, 

more than some of the executive. However, when the executives are moving 

around, the expatriate usually moves with them explaining how the work is 

being done and giving insight into the activities at the factory level. This 

process allows the top executive to see things for themselves and allow 

interaction with the tactical staff.  

Staff are opportune to report some of the issues they are facing, such as lack 

of working tools, report machine ineffectiveness to the visiting management 

member. This overtime has resulted in swift actions in providing the needed 

tools for the staff because the management staff had seen things for 

themselves including the implication of the report given to them by the staff 

when they are on the visit. Furthermore, the Gemba walk provides opportunity 

for the visiting executive personal to have first-hand information on the factory 

activities. The finding showed that Gemba walk is more likely to take place in 
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the processing unit than the distribution unit, and the reason for this is because 

more FWL occur in the processing unit than the distribution unit.  

 

In case B, the company is a step ahead of case A through the installation of 

Closed-Circuit Television (CCTV) in the strategic workplace area within the 

company. This CCTV was connected to some of the offices of the top 

management staff, which gives them access to closely observe the activities 

that are carried out at both the processing unit and distribution unit. Though, 

case A also have the CCTV but has been used for safety purpose while case 

B makes use of the CCTV as a safety gadget as well as to monitor the staff 

when they are discharging their duties. The executive staff through the CCTV 

can see what the staff are doing wrong and immediately alert the supervisor in 

charge of the unit where something was going wrong. The findings showed 

that this happened at times most notably where the supervisors are not aware, 

the management staff that was watching via the CCTV will immediately press 

the alerting gadget with the supervisor to inform him or her of his observation 

for him to take immediate actions. Through this, some staff who intentionally 

carry out their job unprofessionally are punished including the supervisor who 

refused to report a flawed behaviour. In the process, the evidence will be 

shown to such staff to defend their action, but if the defence is not satisfactory 

that is when appropriate punishment will be implemented.  

6.5.1.3. Automation  

Case B has invested in automated equipment to minimise human interface 

with the company products to reduce handling errors issues. The automated 

equipment allows processing of food products to be carried from the beginning 

of the production to the end of the production with little or no human interface. 

Therefore, the level of waste that would have occurred as a result of staff 

attitude as earlier analysed had reduced.  

In addition to the reduction of unhygienic handling of products, automation also 

promotes productivityty. It was found that the tasks that would have taken 

staffs to complete in 2hrs, but when using automation, such products can be 

done in less than 30min.  
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6.5.1.4.  Team/External Monitoring System  

The findings show that both cases have something that differs in the way 

monitoring activities are carried out. For case A, to monitor the rate at which 

FWL is occurring, the staff must be committed to reporting daily waste 

generated in each unit. It is mandatory that before the close of the work daily, 

staff needs to present their challenges as well as waste that has been 

generated in the cause of discharging their duties. This method was used to 

monitor the rate at which staff report waste in their unit with this, the root 

causes of such can be detected and solution provided.  

Case B uses the external monitoring teams to monitor the activities of the staff, 

especially the distribution staff. The case uses road safety personnel from the 

government agency and the environmental health personnel to monitor the 

activities of the staff in some cases. Consequently, when staff are aware that 

there are external monitoring teams in place, they will want to be careful in the 

way they carry out their job. This method has been adopted by the company 

also to get external feedback on staff behaviours and how it could be improved.  

6.5.2. Improved Collaboration   

The finding showed that collaboration and knowledge sharing was important 

in case A.  As it enables the employees to achieve what they could not have 

achieved as an individual. In other to achieve knowledge sharing, there was 

diversity in the range of expertise employed by both cases, which is a necessity 

towards the development of collaborative ideas and knowledge sharing in the 

organisation. It was found that collaboration and knowledge sharing help the 

companies to cope with complex problems and improved organisational 

learning. The ability of the individual employee to collaborate productively with 

one another was crucial for individual learning development and organisational 

competitiveness. From the findings, collaboration comes before knowledge 

sharing. This suggests, when collaboration is not allowed, knowledge sharing 

might be difficult to take place in such a situation. However, case A has taken 

advantage of collaborative work and knowledge sharing in diverse ways, as 

shown in the following sections.  
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6.5.2.1. Stakeholder’s Engagement  

From the finding, stakeholder’s participation is a form of collaboration in case 

A. This engagement allowed the company to engage with their internal 

stakeholders that could be affected by the company’s decision in one way or 

the other. The company employees are the first group of people that are 

engaged to ensure that the right knowledge is shared amongst them.  

6.5.2.2. Team Brainstorming Meetings  

The analysis shows that case A ensures that their employee meets once every 

week for “teams brainstorming meetings” the meetings are organised for 

members of staff to meet with their supervisors and to engage with each other 

to share information about what their progresses and to receive help where 

necessary. This was, however, not the case before until the case started 

experiencing a massive amount of waste. As teams’ meetings were not 

allowed, but when the issues of FWL were becoming huge problems to the 

case, the management adopted teams meeting as a part of continuous 

improvement activities. The case ensures that employees are to engage with 

one another. During this type of meeting, employees that are having one issue 

or the others were expected to discuss this, and a possible solution would be 

provided. From the findings, the engagement meetings are organised in 

smaller groups based on the units that are available in the company especially 

in the processing unit while the distribution units are also engaged but not in 

smaller because of the numbers of staff. Furthermore, team brainstorming was 

one of the ways by which the case used to engage their employee to promote 

creativity, innovative ideas and productivity, which is evident in the findings.   

6.5.2.3. Information Sharing: Social Media Groups’ Platform                                   

Furthermore, case A has a social media platform where the entire employee 

engaged with each other. The company have organised a social media group 

on Facebook and WhatsApp. All the employees of the company are engaged 

through discussion groups on these two social media platforms. This social 

platform also allowed the staff to report issues they might be facing during the 

discharge of their duties for other staff to learn about the problem and possibly 

offer solutions within the group.  
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Also, in this platform, some of these issues discussed during this platform can 

be channel directly to the top management who will be able to provide the 

necessary supports that are needed. This platform reduces long bureaucracy 

but allows a swift response from the management on issues that may affect 

the performance of the organisation. At the same time, people suggest how 

problems that were raised by a member of staff can be solved on these 

platforms, by this learning will be promoted among the members of the 

platform.  

6.5.3. Staff Motivation  

There are provisions made by the cases to motivate their internal and external 

stakeholders, especially the internal stakeholders. The finding shows that 

there are two different ways that this was carried out in the case, as shown in 

the following section.  

6.5.3.1. Improved Staff Welfare  

The finding from case A showed that staff welfare was improved. As a result, 

there is increased in the salaries and wages of staff such as payment of 

overtime to staff who work extra hours and the promotion of staff that have 

spent a considerable number of years in the company. Aside from this, staff 

are rewarded for their contribution toward the reduction of waste in the 

processing and distribution unit. This allows staff to be encouraged to 

discharge their duties with due diligence.   

6.5.3.2. Improved Employees Skills through Training  

It was found that staff are motivated through investment in skills development 

activities. As a result, training were organised to allow staff to develop new 

skills and to understand practical ways by which tasks could be achieved. The 

findings revealed training enables continuous improvement in the process and 

distribution unit of the FSC. The training promotes team knowledge to be 

updated. In the process, collaboration was allowed for staff to share their 

thought. The finding showed that during training process, staff knowledge are 

improved. Training is provided on how to use certain equipment where staff 

have inadequate knowledge. Aside from training on equipment, the finding 



 

224 
 
 

showed that staff are also trained based on the handling of food products, 

hygienic procedures, and acceptable behaviours. 

6.5.4. Improvisation  

As shown from the finding, employees are engaged in order to come up with 

creative or innovative ideas that could help solve the problem of FWL. The 

finding reveals that through collaboration, training, innovative/creativity ideas 

are developed to eliminate some of the identified root causes. From the case 

companies, improvisation took place when staff used their intuition to solve an 

unexpected problem that could have resulted in the generation of FWL. Both 

companies enjoy the benefit of improvisation through the employee. The 

findings revealed different methods by which member of staff improvise. These 

are discussed below.  

6.5.4.1. Individual Improvisation  

The finding reveals that individual employee was allowed to use their intuition 

to solve the problem they could encounter during their discharge of the duties. 

This is accepted as a culture in case A but not the case in case B. However, 

from the finding, the process of developing insight or using one intuition 

depends on the information that was made available to the member of staff. 

Therefore, collaboration and listening during training was the main key to the 

development of individual improvisation in case A. Thus, suggest that when 

the needed information are not made available, staff may not be able to use 

their insight to provide the needed solution in solving a problem. 

Case A reflects the use of individual improvisation during the processing and 

distribution of food products. For example, it was shown that when machines 

breakdown during the uses, the staff operating this machine usually improvise 

to temporarily repair the machine to get the job out of the machine and 

complete the process. Also, the finding shows that some of the staff within the 

distribution unit improvises as well to avert the problem of FWL, especially 

where the needed equipment is not being provided, and the job needs to be 

done, staffs make use of their initiative to find means to do the job even without 

the needed equipment.  
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On the other hand, case B, believed in joint ideas, so the company do not 

encourage much of the individual insight compared to joint insight and ideas. 

It was found that the company believed that when staff collaborates, the 

outcome will be a good insight based on the fact that it would have been based 

on teamwork. 

6.5.4.2. Teams’ Improvisation  

According to the findings, team improvisation allows the uses of group insight 

or intuition to provide solutions to the problem that was being faced by the 

companies at a particular period. Both cases make use of the benefit of 

improvisation in both units. However, team improvisation is evident in both 

units because it involved a group of people coming together to improvise, and 

this is evident as well in both cases. The findings showed that during the 

distribution of biscuits at times staff that are into the loading of the products do 

form a straight line to move the product from the warehouse to the distributing 

truck. This happened the forklifts used to move the goods got spoilt, and others 

are in use, and there was an urgent need for the distribution of goods to the 

distributors. The need to urgently distribute the products allows the group 

improvisation. One important thing about the team improvisation was that it 

takes place among staff who have been working together before, this is why 

both cases encourage teamwork because an individual initiative could be 

better improved and developed at the group level.  

The finding showed that quarantine initiative in case B was developed through 

the team of an employee working at the packaging unit when the rate of market 

return was at a high rate. The group decided to keep the products in a secluded 

place for three days after the three days they went to check, and it was found 

that some products were leaking while some are not. Those that were leaking 

were separated, and those that were not were sent to the market. The 

companies further developed this initiative through adequate research on how 

to go about it. This means that sometimes, staff are sent on training to improve 

their knowledge.     

Aside from the above, when the case B was having serious issues with raw 

materials deficiencies, the company top management immediately improvises 
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to work with local farmers and buy off some of their tomato raw materials. 

Though this was more expensive at the time, it was the best solution that can 

offer access to raw materials to address the challenges of supply of raw 

materials from abroad.  

6.5.5. Quality Control Measure  

6.5.5.1. Quarantines Ideas 

According to the analysis, quarantine occurs when products are kept in 

between 7- 10 days in the warehouse. The participants shared that this idea 

was put in place by a team working on how market returned, and product 

leakages can be reduced. Quarantines do take place after the completion of 

the production process; the product will then be moved from the point of 

production to a separate store and will be kept for this number of days. After 

the completed days, some members of staff called the checker will go to the 

store area and bring out the product to check the products one after the other 

in order to sort out products with deformity. Once the product is sorted, the one 

that has a problem will be investigated to know the root causes of the problem. 

Some of the participants show the researcher the process of sorting the 

product after the quarantines. Therefore, products without problems will be 

distributed.  

6.5.5.2. Involvement in Raw materials Production 

According to the analysis of case B, to reduce the level by which sub-standard 

raw material is causing FWL. The company decided to adopt a team idea 

which suggested that the company should be involved in farming. The 

rationale behind this is that the farm will be used in the production of tomato 

as a major raw material for the tomato paste company. The company’s 

decision to delve into tomato farming has proved to be helping the company to 

reduce the lead time of getting tomatoes from abroad as discussed early. This 

has led the company to having three different large tomato farms in three 

states of the country. They grow their tomato that will meet up the required 

quality standard while also partnering with local farmers to complement the 

needed quantity of raw material.  
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6.6. Learning Mechanism that Supports Continuous Improvement 

Practices  

This section discusses some of the learning methods used in case A and B, in 

the process of implementing some of the management actions, discussed in 

the previous sections. Various learning and development opportunities were 

discovered during the analysis of both companies. These learning 

opportunities that are found in both cases are discussed below.  

Figure 6.5: Learning mechanism to support CI 

6.6.1. Experiential Learning  

It was found that in the process of teamwork, members of the teams can learn 

from each other experiences. This is one of the reasons why the company is 

promoting information sharing policy and teamwork, where a member of staff 

that is more experienced can share information in solving a particular problem. 

Therefore, information sharing is one of the ways by which learning was 

promoted within the company.  

6.6.2. On-Job-Training (OJT) 

According to the finding, the cases use OJT tools to provide more practical 

ways by which staff that do not have full understanding of how to operate some 

of the equipment or to carry out a particular task are attached to more 

experienced staff. The experienced staff are expected to provide practical 

ways by which the task can be carried out to enable the staff under OJT to 

carry out the task with ease. During the OJT, employees equipped with the 

necessary skills that are needed to carry out a task. The finding shows that 

both cases engaged their employee through the OJT. The findings from both 

cases showed that once staff is employed after going through other necessary 
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training, he or she will be attached to an experienced staff who will show them 

the use of some of the workplace tools, equipment, machines, and align them 

with the company’s policy and procedures on how best to carry out their job 

roles. For example, to avoid incorrect formulation problem which has been one 

of the sources of FWL, the staff will be shown how the product can be 

formulated, the quantity of raw materials, water and other materials that need 

to be added to processed products. The staff members will be trained until he 

or she has developed the needed skill and shown satisfactory competence in 

carrying out the task efficiently.  

Further findings show that OJT must be carried out within the workplace and 

is not limited only to the newly employed staff. Old staff enjoy OJT, especially 

when new equipment or tools are being installed and to avoid error in the use 

of the new equipment. Also, OJT was conducted to update the knowledge of 

the employee. In case B for example where the equipment are imported, some 

of the providers of the equipment might have to travel down to the company 

alongside the equipment to spend months, providing training to staff on how to 

use such equipment. However, aside from facilitators who might have come 

from outside the company, some trained employee can as well train their 

colleagues. Likewise, the managers or supervisors are expected to conduct 

some of the OJT. The finding revealed that OJT is one of the ways by which 

staff learns, and they can ask questions about their roles.  

On the other hand, the findings show that “off the job training” allows the 

employee to be trained outside the company. However, compared to the OJT, 

the off the job training is does not take place frequently for staff in the 

processing and distribution unit in both companies. Though, the findings 

showed that when special needs arise, staff are sent on external training. The 

beneficiaries of the off the job training are mostly from supervisory level up to 

the top management staff. The tactical staff enjoys more of OJT to external 

training. However, the finding revealed that there some of mandated “off the 

job training” by the government for food processing companies that are 

compulsory for all levels of staff. Nevertheless, the evidence from case A 

showed that such training are conducted within the company premises, the 

company works in collaboration with necessary government authorities to 
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make sure that their training in such categories was organised within the 

company rather than outside the company. This was allowed because the 

facilitators would want to show the staff some practical ways of doing things. 

Though, in case B staff are not sent to attend off the job training. The reason 

for their actions is that staff that are sent, are mandated to come back to the 

company to teach others that are unable to attend. The essence of these in 

both cases is for staff development, acquisition of new skills in enhancing their 

effectiveness, efficiencies and performances, as well as their productivity in 

carrying out their assigned role.  

6.6.3. Collaborative Learning  

The finding revealed that both cases promote collaborative learning in both 

their processing and distribution units. This is applicable when two or more 

employee attempts to learn something new jointly. According to the findings, 

collaborative learning takes place at any stage in the processing and 

distribution unit in as much there is joint work amongst the employees. This 

was evident in both cases. For example, the findings in case A showed that 

peering staff together allows them to learn from each other and to come up 

with collaborative learning. It was discovered from the case that staff in the 

processing unit are peered to work in a team of five or more depending on the 

activities of the units. These teams are headed with a team leader; the team 

leaders together with the team members can innovate new skills and ideas 

that could be used to solve the problem of FWL. Evidence from the findings 

showed that when a team member is faced with challenges of how to operate 

particular equipment, such staff should meet with his team members to come 

together and to share their experiences, skills, and knowledge on how such 

equipment could be operated. The findings showed that most times, the joint 

work could lead to a synergetic solution. In collaborative learning from the 

cases showed that the individual ideas are put together to achieve a particular 

task through which all the team members will jointly learn together.  

Furthermore, in case B, the development of quarantine ideas that came as a 

result of information sharing through engagement amongst the teams of the 

employees during the period when market return was on the rise. It was found 

that during this engagement, team members built upon one another skills and 
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experienced to come up with an innovation of keeping the tomato paste 

between three to five days in form of quarantine before being distributed. The 

findings showed that the decision was not based on individual ideas but joint 

resolution, in curbing the rate of returned products after distribution. Aside from 

this, another example of collaborative learning in case B is when a machine 

that is being used began to leak out the product, in the process, two or more 

staff worked together to improvise to stop the leakage. As a result of their 

action, new techniques on what to do to stop the leaking in the process 

emerged. Once this was achieved, staff involved had jointly learned new skills 

at the re-occurrence of such problem in the future. 

6.7.  Periodical Review  

Given the above steps that have been taken towards the reduction of FWL 

using the DLL process, the findings showed that the process ensures 

continuous improvement of the processing and distribution unit. Furthermore, 

it was discovered that through the DLL process used by these cases, new root 

causes were easily identified with corresponding solutions, while identifying 

learning mechanisms to promote the continuous improvement practices at the 

same time.  

The finding showed the positive impact of using these six steps towards FWL 

reduction. In case A, the rate at which FWL was being generated before taken 

the process was alarming. It was found that more than 40 percent of waste 

occurs during any given production line in the processing unit while less than 

10 percent occur during the distribution of FLW. However, by the time these 

six steps were taken by the case company, the level of waste was reduced to 

less than 10 percent in both units. 

On the other hand, the study found that case B level of waste before this 

process was between 40-45 percent during production lines. Although, when 

dislodgment happens, 100 percent of the products could be wasted because 

the entire production line will have to be flushed out. There is less percentage 

of waste that occurs at the distribution unit of case B except for the ones that 

occur occasionally through market returns, which is around 20-30 percent. 
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However, the case after taken the DMAIC and DLL steps, waste were reduced 

to less than 10 percent in both units. 

According to the findings, the cases ensure the sustainability of these 

processes. As a result, there was a quarterly review of this process, starting 

from questioning the governing values, and if discovered that the level of FWL 

has increased both cases go through the loop again to find the root causes 

and improvement actions. On the other hand, if the level of FWL remains the 

way it was without any increase, then the case will maintain the status quo and 

the remaining six steps will not be taken further. These are the process 

undertaken to sustain the process. Also, the cases ensure there are training 

plans for their employees to improve their skills and capacity. Furthermore, to 

ensure that the process was sustained both cases do a monthly check on all 

their equipment to ensure they are up to date and work closely with their 

external stakeholders to ensure standards are promoted during processing 

and distributions of food products.  
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Table: 6.3: Summary of the Improvement Actions Plans 

 

Improvement actions   

 

Process/methods   

 

Corresponding effect on FWL reduction 

 

 

Use of Lean and other 

management tools  

• staff supervision  

• management inspection  

• use of Gemba walk  

• close observation  

• waste management 

• automation  

• improved staff knowledge 

• enable the provision of needed 

working tools  

• reduce staff trial and error  

• help in understanding the root cause of 

FWL 

• reduced level of damaged products   

• uses of automated machine for 

production of goods to reduce handling 

errors 

 

 

Improved collaboration  

• stakeholder’s 

engagement  

• team brainstorming  

• effective information 

sharing  

• enable staff to report equipment 

showing faulty sign  

• enable information sharing 

• reduce level of incorrect formulation 

• reduce improper stacking 

• reduced level of products damage 



 

233 
 
 

• uses of social media 

platform to share 

knowledge   

 

Improvisation    

• Individual improvisation  

• Team improvisation   

• reduce the level of improper sealing  

• reduced level of contaminated 

products  

• reduced level of leakages  

• reduced dislodgement of products  

• reduce products underweight and 

overweight  

 

Quality control 

measure  

• quarantined of product for 

some specific days  

• quick sourcing of 

standard raw materials 

products   

• reduce market return products  

• identification of product with improper 

sealing  

• partnering with farmers 

Learning practices  • experiential learning  

• on-job and off job training  

• collaborative learning  

 

• learning through experience to reduce 

errors  

• increase staff knowledge on how to 

carry out tasks to afford errors  
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6.8. Conceptual Framework  

The cross-case analysis led to the development of the revised conceptual 

framework shown in Figure 6.4 below, which depicts how the cases can 

promote DMAIC-DLL to reduce FWL. The figure integrates the main findings 

to show continuous improvement process of the cases. The figure was 

developed from the content in Table 6.4. The conceptual framework will be 

discussed in relation to the literature in the discussion chapter. 
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Double Loop Learning  

 

• Experiential 
learning  

• Collaborative 
learning  

• On job training  
 

+ Periodical 

review    
- Follow the 
loop back 

 

• Improved collaboration  
• Lean/other management tools 
• Staff motivation 
• Improvisation  
• Quality control  

 

 

  

• Management practice  
• Human factors  
• Factory errors 
• Transportation   
• Raw materials issues  

• Reporting  
• Meetings  
• Charts  
• Graphs  
• Input-output analysis  

 

Governing value 
Organisational Value 
(Define the problem) 

Extent of FWL 
Awareness/Assumption  
(Measure the problem) 

Periodical review 
(Control the problem) 

Single Loop Learning  

Identification of root causes 
(Analysis the causes) Improvement actions 

(Improve in solving the 
problem) 

Leaning mechanism  
(Improvement) 

 

• Teamwork  
• Commitment 
• Openness  

  

Figure 6.4: DMAIC-DLL Framework to reduce FWL in Food Supply Chain 
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6.9.  Summary and Conclusion 

This chapter presents the findings from the two cases. The process by which 

DMAIC-DLL was promoted towards reducing FWL was identified in this 

chapter. The findings from the cross-case analysis showed that:   

• Six constructs were identified as DMAIC-DLL process in the case 

companies. These include governing values, extent of FWL, root 

causes identification, improvement actions, learning mechanism and 

periodical review.  

• Governing value is the starting point of DMAIC-DLL process in both 

companies.  

• Teamwork and commitment are major values that help organisations to 

promote learning towards reducing FWL 

• Awareness and assumption are the key instruments for identifying the 

root causes of FWL.  

• Management practices, staff attitude, market return, faulty machinery, 

transportation and raw materials are found to be the root causes of 

FWL. These root causes lead to other secondary causes, as shown in 

section 6.4. 

• Improvement actions were found as monitoring, internal collaboration, 

staff motivation, automation, improvisation, quality control measures 

and learning and development practices as shown in section 6.5.  

• The improvement actions promote learning such as experiential 

learning, collaborative learning, and practice-based learning. 
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Chapter Seven 

Discussion Chapter 

7.0. Introduction   

This thesis aims to investigate how FWL can be reduced through continuous 

improvement that is promoted by double-loop learning.  This chapter discusses 

the key empirical findings in Chapter 6 to provide answers to the study’s 

research questions. That is: 

How does the combination of DMAIC and double-loop learning be used to 

promote continuous improvement practice toward the reduction of FWL?  

Sub-research questions:  

(i) What are the root causes of FWL in the processing and distribution 

stage of FSC?  

(ii) What are the improvement actions that could be promoted by 

DMAIC-DLL to reduce FWL in the processing and distribution stage 

of FSC?  

(ii) How can learning mechanisms support continuous improvement 

practices?  

The new DMAIC-DLL framework proposed in Chapter 6, emanated from the 

key findings of the study. Therefore, these key findings discussed in this 

chapter, draw upon the literature reviewed in Chapter 2 to help position these 

findings within the literature and highlight the contributions to knowledge. 

Section 7.1 reflects on the main findings and discusses the DMAIC-DLL 

framework. The framework showed the process by which the cases achieved 

a continuous improvement process through double-loop learning to reduce 

FWL and promote organisational learning. Section 7.2 discusses the role of 

governing values and awareness/assumption as the starting point of DMAIC-

DLL.  In section 7.3, the root causes of FWL are identified and discussed, while 

section 7.4 emphasises and details the improvement actions that were taken 

by the case resulting from the use of the DMAIC-DLL framework. Furthermore, 

section 7.5 reflects on the learning mechanisms that support continuous 
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improvement practices.  In section 7.6, the outcome of the DMAIC-DLL is 

discussed. The last section presents the summary and conclusions.  

 

Figure 7.1: Chapter structure 
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7.1. Conceptual Framework  

In Chapter Six, a revised conceptual model was presented, as shown in Figure 

6.4. This model helps the study to answer the overall research question “How 

can the combination of DMAIC and double-loop learning be used to reduce 

FWL?” The study found six comprehensive stages of the DMAIC-DLL 

framework that help in achieving FWL reduction in the Nigerian food supply 

chain. Although, three DLL constructs were proposed by Argyris and Schon 

(1974), this study found that for FWL to be reduced, six stages would be 

required. These six stages include governing values, awareness/assumption, 

identification of root causes of the problem, improvement actions, learning 

mechanism and periodical review. Hence, the empirical evidence suggests 

three additional stages that helped the case companies to achieve the DLL 

process through DMAIC. The DMAIC-DLL contributes to the work of 

Savolainen and Haikonen (2007) who argued that DLL could be better 

explained by DMAIC. Subsequently, each of the stages in Figure 6.4 will be 

discussed.  

Stage one focused on defining organisational problems and what the case 

companies believed to be their core values, which was guided by their daily 

actions. This was referred to as the governing variable/value by Argyris and 

Schon (1974). As shown in the conceptual framework, the values identified 

were teamwork, commitment, and openness. Teamwork was a value common 

to both companies, however, commitment was only dominant in case A, while 

openness was only common in case B. How these values promote, DMAIC-

DLL is discussed in section 7.3.  

Stage two allowed stakeholders to create awareness and make assumption 

about the activities of the FSC. It was found that reporting, meetings, charts, 

graphs, input-output analysis, and cause and effect diagrams were the tools 

used to achieve this stage.  From the findings, it appeared that this stage 

involved the stakeholders to reflect on the problems, in order to understand 

the degree of the problem and to know its source. This stage was carried out 

by the top management in collaboration with other employees. Based on some 
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of the tools, the root causes of FWL were identified. They are discussed further 

in section 7.3.1.  

Stage three reflected on the root causes of the problems. One of the tools in 

stage two particularly the cause and effect diagram was used to identify six 

root causes of FWL in this stage and are discussed in section 7.4. This shows 

that stage three allows the stakeholders to question the underpinning causes 

of the problems.  

Having identified the root causes at the previous stage, the improvement 

actions were then identified in stage four of the framework. These 

improvement actions are the major ways by which the organisations learn how 

best to reduce FWL based on their ability to reflect from stage one of the 

framework. The improvisation actions are discussed in section 7.5.  

Stage five of the framework shows various learning that has taken place 

during the movement from stage one to four. This is expanded upon in section 

7.6.  

Stage six of the framework shows the sustainability of the DMAIC-DLL 

process in the case companies. This is discussed further in section 7.7.  

Thus, Figure 6.4 showed a clear procedure by which the DMAIC-DLL process 

could be used to achieve a continuous improvement practice to reduce FWL. 

This is consistent with the work of Abdolshah and Jahan (2006) that an 

organisation can develop its tools and techniques to achieve continuous 

improvement practice, in as much the outcomes remain positive. Furthermore, 

the framework represented in Figure 6.4 addresses the need to develop a clear 

route for achieving DMAIC-DLL process in line with Dahanayake and Gamlath 

(2013), who argued that DLL is rarely achieved because of the lack of clear 

processes that constitute the DLL. This also confirms the assertion by Prashar 

and Antony (2018) regarding how organisations can develop its continuous 

improvement processes.  
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7.2. Governing Values  

The finding showed that governing values are essential factors that promote 

DMAIC-DLL practices in the cases. It was found that values promote the way 

the stakeholders in the case companies behave and guide them towards 

achieving organisational goals. The findings supported the work of Milbrandt 

et al. (2014) who maintained that values do not only promote the way people 

behave in an organisation but affect their perceptions and how they feel while 

discharging their duties. The authors argue that the decisions and attitudes of 

people are influenced as a result of the values that govern the organisation. 

The findings highlight the need for employees/stakeholders to understand the 

values that are being promoted in their organisation, in order to promote 

effective problem-solving strategies (Naveh and Erez 2004).  The findings 

showed that organisational values are one of the core aspects of governing 

values and most times are used interchangeably. However, it was observed 

that with the organisational values, identification of an organisational problem 

can easily be exposed.  

7.2.1. Defining Organisational Problems and Values  

The study found that the “Defined” aspect of DMAIC was used to identify the 

challenges being faced by the cases companies as well as various 

organisational values such as commitment, teamwork and openness that help 

to address the process of reducing the identified problem of FWL. Also, the 

charter tool was developed based on the interpretation of the stakeholders on 

what they considered to be the major challenge of the organisation. This is 

consistent with the previous research by Ben Ruben et al. (2017) who used 

this aspect of the DMAIC to identify the problem of defects in their study. The 

authors used the project charter to identify the problem of growing defect as 

the major problem facing the case company (Guan et al. 2020).  

The findings revealed that organisational values such as teamwork and 

commitment were prominent in case A while in case B, teamwork and 

openness were being used as discussed in the next section. 
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7.2.1.1. Teamwork 

The findings revealed the consistent use of teamwork as an organisational 

value in both cases and have been positive in promoting the reduction of FWL. 

However, the cases promote teamwork by grouping members to work in 

different committees. For example, case A has different committees such as, 

hygiene committees that are tasked with the suggest ways of prioritising 

hygiene within and outside the workplace, and ensuring hygienic behaviour is 

promoted among members of staff. This, confirms the study of  Sila and 

Walczak (2017), who argued that teamwork is effective when employees work 

in groups to achieve certain objectives. 

Furthermore, the findings indicated that DMAIC-DLL could not be possible if 

teamwork was not promoted in the case companies. This supports earlier 

arguments by Cooney and Sohal (2004) that there is a link between teamwork 

and continuous improvement. Therefore, successful organisational practices 

require the support of stakeholders without which, there would be a persistent 

increase in the FWL. This is also consistent with the arguments of Almehareb 

and GrahamJones (2011) that teamwork is required for the success of any 

improvement practice. 

It is noteworthy that teamwork learning, as practiced by the two cases, does 

not depend on the policies and procedures alone, but also depends on regular 

and informal contact among employees. Therefore, the findings suggest that 

employees are expected to learn from each other to solve organisational 

problems (Suwannaporn and Speece 2000). This, therefore, has a greater 

impact on promoting teamwork as a key organisational value among 

employees.  

It was observed that teamwork was found to be effective because of 

information-sharing mechanisms adopted by case A. For example, open 

communication without any fear of intimidation was promoted, and as a result, 

members of staff were allowed to share work information for effective 

performance (Lifvergren and Bergman 2012). This led to information sharing 

on equipment or other departmental challenges that might have led to FWL, 

especially during the shift’s handover. This helped employees to answer (or 
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ask) questions about any underlying challenges that might lead to FWL. This 

is why teamwork is important in organisations where DMAIC-DLL is in use 

(Stank et al. 1999). Through this, feedback mechanisms are put into use and 

facilitate interconnection and relationship building among staff (Lee et al. 

2012).  

7.2.1.2. Commitment  

The empirical evidence from this study revealed that commitment was being 

promoted by top management through the provision of resources and building 

an enabling environment for employees. The findings further revealed that top 

management possesses strong powers and influence when committing 

organisational resources to DMAIC-DLL practices. This study also found that 

organisational commitment was essential to problem-solving processes in 

case A and commitment from top management was found to be essential to 

employee commitment to reducing FWL. This confirms established research 

on the importance of management commitment to organisational success 

(Muras and Hovell 2014) and studies that found that effective continuous 

improvement practice requires the total commitment of top management (Ahire 

and O’shaughnessy 1998; Das et al. 2011). Therefore, this study reiterates 

that top management commitment is important for the successful adoption of 

the DMAIC-DLL process and that without the commitment from both 

employers and employees the DMAIC-DLL process will not be achieved 

(Suwannaporn and Speece 2000).  

In both cases, there were different levels of commitment from employees. For 

example, most employees in case A, were mostly committed to the company 

policy because of the monthly salary they were receiving while in case B, the 

employees were mostly committed because of the length of years they had 

spent at the company and the potential costs of moving to another company. 

These findings are linked to Meyer and Allen (1991, 1997) continuance model 

of commitment, where the authors argued that employees are committed for 

affective, normative and continuance reasons. The affective commitment is 

linked to emotional attachment to an organisation, while normative is 

connected to an obligation to remain as a member of the organisation 
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(Lapointe and Vandenberghe 2017), where employees believe that remaining 

in an organisation is the moral or right thing to do (Iglesias et al. 2019). The 

continuance commitment is linked to the costs associated with leaving an 

organisation. Valaei and Rezaei (2016), which might be related to the salaries 

and wages, length of years, training etc. (Loo et al. 2017). Scholars have 

argued that employees with affective commitment will be more willing to 

question defective organisational processes and improve their learning 

activities compared to normative and continuance commitment; However, 

Haapasaari et al. (2018), argued that employees can questions any defective 

in the organisational process at any level of the commitment depending on 

employee’s willingness. This confirms that most of the employees in the case 

companies fall under the continuance commitment; however, they are still 

committed to knowing the root causes of FWL, which contradicts the earlier 

assertion that only employees with affective commitment would be willing to 

question the sources of defects in organisations (Cafferkey et al. 2019; 

Odoardi et al. 2019). 

7.2.1.3. Openness  

In the case of case B, there was an openness towards commitment to DMAIC-

DLL through deep learning practices. To the company, openness means that 

nothing is hidden about the company; employees are free to get the right 

information they require to be effective while discharging their duties. 

Furthermore, case B, believed that openness implied that the organisation was 

committed to transparency and unrestricted access to organisational 

information and knowledge development of its stakeholders. Furthermore, 

openness as being practiced by the case company, incorporates, and 

promotes good collaboration to ensure it cooperates with decision making in a 

way that emphasises individual and organisational learning as opposed to 

focusing on being right. Therefore, it is believed that without promoting 

openness in the case company, it will be difficult to address an organisational 

problem such as FWL.  Therefore, this finding confirms the position of Tipu et 

al. (2019) who argued that organisational openness allows a robust 

opportunity for organisations to solve their internal and external problem 

through joint ideas from stakeholders.  
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The findings showed that openness is linked to effective communication, 

confirming the empirical study of Contractor (2019), that organisations 

promoting openness must have an effective communication system in place. 

The case company has effective communication mechanisms that enable the 

stakeholders to share their opinion about the activities of the organisation. The 

work of Kasemsap (2018) shows that information sharing through effective 

communication is a tool to promote openness as organisational values. Harley 

(1996) argued that openness through communication is required during a 

problem-solving process. The author proposed a team consensus approach 

through dialogue and discussion on how organisational problems can be 

solved. As a result of this approach, team members can have a free flow of 

meaning between each other (Senge 1990). This study contributes to the work 

of Harley (1996) and Senge (1996) and argues that openness as 

organisational value promotes good dialogue and discussion among FSC 

stakeholders, thus, promoting DMAIC-DLL to reduce food waste. It is also 

argued that there is a link between DMAIC-DLL and openness as 

organisational values and so contributes to the body of literature on DLL.  

7.3. Extent of FWL 

The following sections discussed the tools used by both cases to know the 

extent of FWL in both processing and distribution units of the FSC. 

7.3.1. Awareness and Assumption about FWL 

The “Measurement” aspect of DMAIC was used as a tool to uncover the extent 

of the FWL problem in the case companies. This stage is necessary in the 

DMAIC-DLL stage as it promotes awareness of the FWL problem. Awareness 

is an important aspect of DLL (Jaaron and Backhouse 2017). Early literature 

on DLL did not offer any tools that can be used to create awareness about 

organisational problems. By adopting the “Measurement” aspect of the 

DMAIC, this study addresses this gap and is one of the contributions of this 

research to DLL literature. Garza-Reyes et al. (2016) maintained that the 

Measure phase of the DMAIC provides opportunities for organisations to 

assess, monitor, and see statistically the impact of an organisation’s current 

problems. To achieve this, the study found that the uses of information sharing 
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mechanisms were prominent in the case companies. This gives opportunity for 

stakeholders to question the underlying assumption of food processing and 

distribution and was critical to the organisation’s awareness. Information 

sharing was used to promote stakeholders' reflective capability to know the 

extent of FWL and its impact on organisational performance (Matthies and 

Coners 2018). The result highlights that the root causes of, and solutions to, 

the waste problem will depend on the extent of the employee’s awareness of 

the FWL problem.  

This study found that information sharing is a key action that was used by the 

case companies to promote awareness among stakeholders. This study 

agreed with previous research that awareness of stakeholders is important to 

the food processing industry, where accurate and timely information is 

essential in the food industry (Mena et al. 2014). This highlights the need for 

stakeholders not to hold onto information that is needed by those that are 

discharging their duties. The DLL proponent believed that one of the 

ingredients that is important in promoting DLL is information sharing 

mechanisms. This suggests that information about organisational problems 

must be made available to stakeholders for feedback (Tagg 2010; Reychav et 

al. 2016).  

However, the findings demonstrate that both cases have different methods of 

creating awareness among their stakeholders. For example, the use of team 

meetings, and reporting was adopted by case A, which are some of the DMAIC 

tools used to determine the extent of the FWL problem. In addition to the 

above, Case B uses graphs, charts, and input-output analysis to create 

awareness and to understand the extent of the FWL problem.  

7.3.1.1. Feedback/Reporting/Meetings  

The findings showed that both company’s managers met regularly with their 

employees who are primarily involved in the processing and distribution of food 

products to create awareness of FWL. This corroborates with earlier findings 

on teamwork, as discussed in section 7.2.1.1, that team meetings were one of 

the tools used for effectiveness of teamwork. During such meetings, FWL and 

other organisational problems were discussed. This is where organisational 
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values such as commitment and openness are important. At the team 

meetings, both employees and employers need to be open in order to find the 

root causes of problems within the organisation. As indicated by Kauffeld and 

Lehmann-Willenbrock (2012), team meetings combined the expertise of 

different individuals for making decisions, discussing ideas, and initiating a 

change process.  

The findings suggest that effectiveness of teamwork depends on the level of 

dialogue and discussion allowed among team members. This study 

corroborates that of Allen et al. (2018) that team meetings is one of the 

effective ways by which organisational problems can be detected and 

corrected through interaction, dialogue and discussion among team members. 

While in the process, awareness will be created among the stakeholders. The 

findings support the argument by Lehmann-Willenbrock et al. (2015) as both 

companies use team meetings to create awareness about FWL based on the 

opinion of the stakeholders. Aside from the use of team meetings, charts, 

graphs and input-output analysis were being used to create awareness and to 

provide guidance towards the analysis of the waste that occurs during the 

processing and distribution of food products.  

7.3.1.2. Charts and Graphs  

Charts and graphs play major roles in the detection of root causes of waste in 

case B. As indicated in the findings, the case uses dashboard where charts 

and graphs of waste generated during a particular production line are 

displayed for other members of staff to see. This allows employees to know 

which unit is contributing to waste generation, perhaps as a result of equipment 

breakdown, or handling errors. These charts and graphs are displayed for 

employees that are taking over a particular shift in order to take caution when 

discharging their duties. This supports research in the field of operations 

management, especially, Reutter et al. (2017) who use charts and graphs to 

quantify the generation and to determine the cost of FWL. This is different from 

what Mena et al. (2011, 2014) used to understand the root causes of FWL, 

who used a cause and effect map to identify the root causes of FWL in the 

suppliers and retailers’ interface. This finding is consistent with other studies 
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that have used different charts and graphs to measure the levels of FWL 

(Usubiaga et al. 2018; Ellison et al. 2019). 

7.3.1.3. Input, Output Analysis, and Waste log 

Both cases utilised input-output analysis and waste log to check the input 

against the output. In such a case, if the input does not give the desired output, 

it suggests waste has occurred during production. This is consistent with Liao 

et al. (2015) who used input and output analysis to analyse the driving force of 

industrial waste generation in Taiwan and found export to be the main driver 

for waste generation in Taiwan. Furthermore, Reutter et al. (2017) used input-

output analysis to better understand the impact of the environment and socio-

economic factors on food waste generation.  

7.4.   Root Causes of FWL  

This section discusses the first sub research question: “What are the root 

causes of FWL? It was found that the root causes emerged as a result of the 

reflections from the stakeholders relating to their awareness and assumption 

of FWL. In the literature, understanding the root cause of errors such as FWL 

is one of the purposes of organisational learning, particularly DLL but there are 

no clear tools to use in detecting the root causes of errors and organisational 

problems using DLL (Raak et al. 2017). This research fills this gap in the 

knowledge by adopting the “Analysis” aspect of the DMAIC tool as a useful 

tool to determine the root causes of FWL (see section 7.3.1) as reported by 

the participants. This aspect is particularly useful in the DMAIC-DLL model, 

although, different techniques of “A” have been suggested earlier in the 

literature review (section 2.4.5), most of these techniques are quantitative 

driven (Kumar and Sosnoski 2009; Jirasukprasert et al. 2014). This study 

found that causes and effect diagram was adopted to analyse the root causes 

of FWL and were developed through team meetings, validation through 

observation and input and output analysis but most of the previous research 

using DMAIC had focused primarily on the use of chats, process mapping, etc. 

(Hakimi et al. 2018). Hence, this research support previous research that 

cause and effect is useful to detect the root cause of organisational problems 

with validation from team meetings, observation, input and output analysis. 
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The tool been found to help stakeholders reflect on what the root causes of 

FWL are and help their learning process on how to reduce the waste.   

Using this “analysis” phase within the DMAIC-DLL, this study found six major 

root causes of FWL, based on both cases. However, the findings indicated that 

the rate of FWL in processing units is more than that of the distribution unit of 

the FSC. This confirms the assertion by Dora et al. (2019) that the production 

stage is the most important hotspot for the generation of FWL while the 

distribution stage generates less waste.  

7.4.1. Management Practices 

Management failure to put the right practice in place in the workplace was 

considered to be one of the major issues resulting in a large amount volume 

of FWL at the pre-consumption stage of the FSC in both cases. Management 

should be responsible for providing an enabling environment with the 

necessary tools and equipment to aid the employees to perform their optimal 

role (Wijethilake et al. 2018). Recent research by Dora et al. (2019) confirms 

that management practices are critical to FWL, and one of the reasons FWL 

occurs is due to the inability of management to provide standardised working 

tools for employees. As a result, employees might use any available materials 

that are not standard which could lead to FWL. Furthermore, Mena et al. (2011) 

proposed three main reasons for FWL such as mega-trends, natural 

constraints, and management practices. The findings in this study are not 

consistent with the megatrend and natural constraint causes, they were not 

found to have much effect in generating FWL in both cases. The only aspect 

of the Mena et al. (2011) study that this research concurred with, is the way 

management practices lead to FWL. The findings showed five causes of FWL 

as a result of management practices, these are discussed below. 

Firstly, the findings from this study showed that poor management practices 

lead to poor monitoring systems. This is due to the inability of management to 

provide an effective mechanism for employee monitoring while they are 

discharging their duties. Therefore, poor monitoring system hinders the 

checking of employee activities during the processing and distribution of food 

products. As a result of this, poor employee actions may cause waste of food 
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products in the absence of monitoring systems. For example, semi-finished 

products that were awaiting final production were poorly stacked, leading to 

products becoming deformed and then having to be discarded as substandard 

and ultimately increasing FWL. This was blamed on the absence of an effective 

monitoring system. However, Dora et al. (2019) tend to disagree with the 

above finding by insisting that stacking is not the main cause of FWL in the 

processing unit. 

Also, poor monitoring of employees during food distribution led to FWL as a 

result of poor management practice. This corroborates the work of Bours et al. 

(2014) that improper monitoring of staff handling food products during 

distribution leads to FWL. Here, the findings supported the work of Wen et al. 

(2016) and Mena et al. (2014) by recommending the need for monthly or 

weekly monitoring activities in food industry to address FWL generation. 

Nonetheless, both studies limited monitoring activities to human resources, 

whereas, this study contends that poor monitoring of non-human resources 

could be a source of FWL, especially when maintenance activities are not 

carried out as expected.  

Secondly, the findings showed that inadequate employee training is a source 

of FWL in both the processing and distribution units of FSC. As a result, 

employees tried to use their intuition to perform some technical tasks, but their 

inadequate knowledge caused them to commit errors which led to FWL. This 

is consistent with the study of Coetzee et al. (2019) that poor knowledge of 

employees would aid waste generation. Another outcome of poor employee 

training was the use of trial and error methods in place of a standardised 

approach, which resulted in FWL during the processing and distribution stages 

(Lagorio et al. 2018; Dora et al. 2019).  

Thirdly, the findings indicated that inadequate provision of up-to-date 

equipment and working materials are linked to poor management practices. 

For instance, employees sometimes had to use outdated equipment during 

food processing, which led to errors that generated large volumes of scraps or 

contaminated products. When staff reported the volumes of generated scraps 

to the management, they were encouraged to keep using the faulty equipment. 
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However, management were also found to be constrained by finances or the 

bureaucratic process. Similar to Oguntade (2014) who found that the lack of 

good equipment for processing of food products is due to poor management 

practices.  

Lastly, it was found in case A that bureaucratic processes hinder employees 

to act fast in the case of equipment breakdown or when issues that could lead 

to FWL arise. Although, Irani et al. (2018) maintained that the level of 

bureaucracy in FSC regulators could lead to FWL generation. The issue of 

bureaucratic processes as a poor management practice that causes FWL has 

not been mentioned in the literature and is a novel contribution of this study.  

7.4.2. Human Factors  

The findings showed that carelessness, poor handling, and unruly behaviour 

of staff are the major sources of waste in the case companies. This means that 

poor staff attitudes drive FWL in processing and distribution divisions of FSC. 

In the context of this study, staff attitude is when an employee does not show 

a positive attitude while discharging their duties, resulting in errors and waste. 

This confirms the assertions that human beings are the most difficult to 

coordinate in any working environment, due to differences in socio-cultural 

norms and traditions (Lam et al. 2015). The study found five causes of FWL 

associated with human factors which are discussed in the following paragraph.  

According to the findings, staff carelessness was found to be largely due to the 

attitude of the staff. Gunders (2012) stated that human errors are the major 

causes of FWL, however, this study argues that it is important to clarify human 

errors to improve understanding of this issue. Here, human errors occur due 

to staff carelessness and failure to handle food products properly. This also 

includes an error of judgment. Such failures result in FWL and so it is, 

necessary to highlight human errors in this case as a consequence of 

employee carelessness. For example, improper stocking and stacking are 

results of staff not following the standard procedures, which result in damaging 

food products. This is consistent with the work of Cicatiello et al. (2017) and 

Strotmann et al. (2017). 
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Furthermore, non-adherence to organisational standards and procedures was 

found to be a cause of FWL. This suggests that the inability of employees to 

adhere to simple instructions or standard procedures, such as hygienic ways 

of handling food products, may result in food contamination and loss. Non-

adherence to simple instructions on product formulation was also found to be 

a key factor for FWL in the processing stage of the FSC. In the distribution 

stage, poor stacking due to nonadherence to procedures led to FWL. This is 

consistent with previous research, as shown in the work of Watson and Meah 

(2012) and Wen et al. (2016).  

Moreover, the findings revealed that the unruly behaviour of employees 

resulted in FWL in both the processing and distribution unit. Unruly behaviour 

of staff included sleeping on duty and deliberate acts of overloading distribution 

vehicles by employees in the logistics team. This concurs with Strotmann et 

al. (2017) study that found the negative attitude of staff while discharging their 

duties lead to FWL. Together this study contradicts Liljestrand (2017), who 

argued that bad attitude is not a major issue in the distribution stage of the 

FSC. 

The study found that FWL poor handling of products by employees led to FWL, 

and that poor handling can be a result of management inactions. For example, 

staff in case A lamented that FWL occurs from the use of outdated loading 

methods due to the inability of management to provided modern loading 

equipment. Frequently, staff made use of their hands instead of a forklift to 

move products during distribution and in the process led to damaged goods 

and so waste was generated. This is consistent with Betz et al. (2015) and 

other evidence in the literature indicating that errors may occur from 

unintentional mistakes, carelessness, or management inactions (Mena et al. 

2011) but Baxter (2016) argued that human error is inevitable in any process.  

Also, lack of information sharing by the employees was found to be a major 

cause of FWL. The findings revealed that staff sometimes deliberately kept 

information about equipment breakdown and maintenance to themselves. 

Thus, by not sharing information about poor processes, FWL will occur. This 
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confirms the study of Garrone et al. (2016) that not releasing information by 

staff contributes to FWL.                                                                                                                                                                                                                          

7.4.3. Factory Errors  

The findings also pointed out that improper sealing is one of the root causes 

of FWL in the distribution stage of the FSC, but this was due to the errors or 

issues from the processing stage. For example, improper sealing caused some 

of the products to be returned. Improper sealing occurs due to poor packaging, 

and this allows air to destroy some food products. On many occasions, this is 

not discovered until the distribution point where customers reject/return the 

affected products. This becomes a loss on the part of the firms as they are 

unable to save the affected products. This suggests that improper sealing is a 

root cause of FWL and returned goods. This confirms the work of Henningsson 

et al. (2004) that market return is one of the causes of FWL in the distribution 

stage of the FSC.  

Furthermore, faulty machinery can also lead to improper sealing of food 

products that might result in damage and further waste. For instance, improper 

sealing might lead to leakages in the case of tomato paste or softening of 

biscuits due to air exposure and consequently. This is a source of market 

return (Lipinski et al. 2013). This faulty output can also fall under the category 

of factory errors whether machine or human (Marriott et al. 2018).  

The findings indicated that both companies are always experiencing faulty 

output as a result of machines malfunctioning. For example, in Case A, biscuits 

that are supposed to come in four pieces might come in two or three-piece and 

so will not be sent to the market, or if they are sent, they would be returned. 

Also, when tomato paste is under or overweight it will be returned to the 

factory, and because of standards of hygiene, such product cannot be 

recycled. This study, confirms the work of De Steur et al. (2016) that faulty 

machines can lead to waste. Furthermore, it was found, as in other studies, 

that incorrect formulation could lead to product defects (see Sathiyabama and 

Dasan 2013; Hickey and Ozbay 2014; Hocke 2014). 
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7.4.3.1. Faulty Machinery  

The findings in this study showed that when equipment is faulty and still in use, 

it is apparent that such equipment will lead to FWL generation. According to 

Oguntade (2014), machinery includes machine equipment, tools, vehicles, 

forklift, communication gadgets, etc. Even though management might do the 

right thing and staff attitude might be positive, having poor equipment will result 

in FWL.  

Further findings showed that faulty machinery could lead to product leakages 

during processing or distribution of products. For example, the machine in use 

could be leaking, leading to the generation of scraps that will end up as waste. 

While in distribution, leakages could occur as a result of packaging faults, 

which sometimes lead to products being returned to the factory.  Abass et al. 

(2014) maintained that faulty issues in machines could lead to leakages of food 

products based on pre-and post-harvest waste. However, this study argues 

that leakages do not only occur at the pre-and post-harvest processes but also 

lead to FWL during processing and distribution of products.  

Aside from the above, faulty machines can lead to contamination of food 

products that are being processed.  This occurs particularly in the processing 

unit of FSC. The findings showed that when a machine suddenly develops a 

fault, it might be injecting oil or other bad particles into the product that is under 

processing. If this happens in the case of processing tomato paste (Case B), 

the whole product line would have to be dislodged before completing the 

production. This is consistent with the previous evidence submitted by 

Darlington et al. (2009).  

7.4.4. Transportation Issues  

The findings show there are two ways where transportation serves as a root 

cause of FWL in both companies, including outbound and inbound movement.  

According to the findings, the outbound movement of food products could 

result in products getting squeezed or cracked because of the poor road 

network or reckless behaviour of the drivers. This results in FWL as the case 

company does not have control over the road network or driver behaviour 

outside its premises. This study is consistent with some of the findings in 
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section 2.4. Furthermore, the findings of Oguntade (2014) that accidents and 

transportation handling are some of the causes of FWL is consistent with this 

study. 

In-bound movement also causes FWL in both the processing and distribution 

stages when products are moved from one point to the other within the 

workplace. Poor handling errors during this movement caused damages and 

FWL. This includes loading and offloading of products for distribution or 

storage purposes. 

Another root cause of FWL found in this study is based on the delivery of sub-

standard materials by the suppliers of the companies. The study by Filimonau 

and Gherbin (2017) similarly found that suppliers are one of the reasons FWL 

occurs along the supply chain flows because poor supplies of materials lead 

to errors and damage resulting in FWL. In the case of case B, poor raw 

materials supplied by suppliers led to dislodgement of products that were being 

processed which sometimes lead to changes in colour of the tomato paste and 

defects in other products.   

7.5. Improvement Actions  

This section addresses the second sub research question: “What improvement 

actions can be used to reduce FWL in the processing and distribution stage of 

the FSC?” The “Improve phase” of DMAIC was used to address this question. 

The findings reveal that the “I” phase of the DMAIC was used to identify the 

improvement solutions to reduce FWL in both the processing and distribution 

stages of the FSC. This is consistent with some of the previous research, 

where scholars have found that the main focus of the Improve phase of DMAIC 

is to ensure the elimination of the root causes of organisational problems 

(Ansar et al. 2018). Although, the majority of research does not consider how 

learning was been put into use during this stage, this study contributes to the 

literature by showing that in the process of reducing waste through DMAIC-

DLL framework, learning will be taking place. Therefore, DMAIC-DLL is 

different from other existing modified DMAIC model. For example, Senapati 

(2004) used DMAIC-R to understand how they benefit of DMAIC can be 

reported for wider use, and Gonçalves et al. (2008) developed the MiniDMAIC 
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model to only investigate the root cause of the problem. The focus of these 

authors was not to promote learning but to understand how success and root 

cause of problems can be detected, respectively. Therefore, the results of this 

does not only report the benefit of DMAIC and identify the root causes of FWL 

but also show that by incorporating DLL into DMAIC, learning can be reported 

which promotes the organisational learning of the case companies.  

As indicated by the findings, six improvement actions were adopted by both 

cases, however, some of the identified improvement actions are not able to 

promote learning while some promote learning. For example, automation has 

little impact on learning. Therefore, this section focuses on the improvement 

actions that promote learning and leads to innovative ideas towards FWL 

reduction. These are briefly discussed below.  

7.5.1. Gemba Walk  

Here, top management staff was found to use Gemba walk as a tool to monitor 

the activities of employees and in the process, innovative ideas are co-created. 

According to the results, the top management in case A were active in the 

monitoring of both the activities of employees and that of the equipment that is 

being used, to ensure they understood where the issues of wastage were 

coming from in the process. It was revealed that the FWL problem led the top 

management team to visit the processing and distribution units for regular 

inspection when employees were discharging their duties. This is commonly, 

referred to in the literature as ‘management by walking around’ (Tucker and 

Singer 2015).  

This led management to act more speedily on issues of how to improve or 

establish processes that led to FWL reduction. In the process, both 

management staff and factory employees who had used their intuition could 

co-create new ideas to solve live problems of FWL. Therefore, Gemba walk 

was used to generate improvisation in the case companies which allows new 

solutions to be developed to solve organisational problems based on what was 

seen by the management during the Gemba walk. This finding is novel as the 

use of Gemba walk is usually reported in the literature to be limited to 

monitoring activities (Choudhary et al. 2015) but in this case, it was used to 
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create innovative solutions and was used to achieve team and individual 

improvisation while promoting learning (Tyagi et al. 2015).   

Furthermore, the findings show that Gemba walks impact the emergence of 

individual and team improvisation. Top management staff that took a Gemba 

walk were found to be engaging with employees by sharing their experiences 

with individuals on how to carry out their tasks or solve a particular problem. In 

most cases, this led to the individual employee using what they learned during 

such engagements and sharing of experiences to solve the problems being 

faced to address FWL, where they can. In addition to this, the findings revealed 

that individual employees developed new skills that were used to solve FWL 

problem as a result of the interaction that occurred during the Gemba walk. 

This confirms the assertion by Tyagi et al. (2015) that Gemba walks allow 

managers to observe the process of achieving values, engaging with 

employees, developing more knowledge about the process of achieving 

values, and exploring more opportunities for achieving continuous 

improvement. This research contributes to knowledge by linking the concept 

of the Gemba walk as a process by which individual and team improvisation 

can be achieved. This can be achieved through the active engagement of the 

managers taking the Gemba walk with individual and groups of employees 

Furthermore, the findings show that Gemba walk contributes to reducing FWL 

resulting from human errors, incorrect formulation, dislodgment, and other 

human activities (Kolberg et al. 2017). This suggests that staff are more prone 

to use their intuition to solve organisational problems once they notice that the 

management staff are taking a Gemba walk. This finding suggests that 

employees want to impress their bosses by demonstrating their skills in 

developing a spontaneous solution to solve issues of FWL while the Gemba 

walk is going on. This has led to recognition of employees in case A and has 

contributed to regular use of individual and team improvisation skills, during 

Gemba walks.  

7.5.2. Staff Supervision/Monitoring 

The findings here showed that supervisors are expected to carry out 

monitoring of employee activities at the tactical level to ensure the company’s 

standards are achieved and in the process, provide support to other 
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employees to ensure that the right attitude is applied in the workplace. The 

findings show that supervision is a method of monitoring that is unique in 

reducing the negative influence of staff attitude in generating FWL. This helps 

to fill a gap in the literature, as many scholars believe that the lack of a 

monitoring system to check staff attitude is one of the reasons for FWL see 

(see Engelund et al. 2009; De Steur et al. 2016). According to Kakada and 

Deshpande (2019), supervision is a course of action where workers are 

supported to participate in activities intended to meet organisational goals and 

support the growth and development of employees.  

The findings revealed that supervision was carried out by a team leader or 

supervisor and at times, a senior manager depending on the context. Both 

case companies employed the same method of employee supervision and in 

both cases, each of the units processing unit had some level of protocol for 

supervision. The employees who worked in the factory fell into different groups 

based on the job line and each of the groups had a team lead with supervisory 

role, referred to as immediate supervision Dalal et al. (2011).  

The supervisors at various levels are expected to provide both technical and 

moral support to the employees under their supervision. This finding is in line 

with other linked technical and moral support of supervision to job satisfaction 

(Dalal et al. 201; Best 2011). Mistakes are inevitable, but they happen, the role 

of supervisors is to ensure there are corrective measures to avoid a repetition 

of these mistakes. This has been one of the major roles carried out by 

supervisors at various levels in this study where supervisory activities in the 

case companies were found to promote employee commitment towards 

organisational goals. The use of intelligence in making decisions allowed 

employees to be more responsible while discharging their duties and 

correcting errors where necessary. This was made possible by the supervisors 

engaging with their employees in both cases, employees were encouraged to 

express their ideas, concerns and initiate novel views to solve FWL problems 

and in most cases, this led to creative ideas lead and improvisation. Therefore, 

this study proposes that supervisors should creatively engage with their 

employees and not be seen as authoritative, a recommendation supported by 

Munawar et al. (2019). 
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Furthermore, the finding showed that supervision contributes to the 

development of individual and team improvisation in both cases, supervision 

supported both individual and team creativity. This study agreed with previous 

studies on the effect of supervision on individual creativity (Shalley and Gilson, 

2004; Zhou and George, 2003; Tierney and Farmer, 2002; Amabile and Conti, 

1999; Oldham and Cummings, 1996). However, this present research extends 

the literature by arguing that supervision does not only support individual 

creativity, but it also influences team creativity leading to the ability of the 

individual and teams to improvise.  

The findings from this research revealed that both companies have various 

ways by which supervision is carried out. Such methods include team 

meetings, supervisor’s feedback, external monitoring team and technical 

support. These supervision mechanisms allow employees to draw on various 

sources of knowledge, which allows them to contribute towards FWL solutions 

as a part of the learning process. 

A team meeting allows staff to share their experience of how they have been 

making use of their skills effectively, and to discuss any challenges. In such 

meetings, other team members will provide support to staff who found it difficult 

to use their skills effectively. In addition, it was revealed that in the process of 

team meetings, staff learn how to improve their performance from each other, 

and learn further skills which can allow them to improvise where necessary. 

This empirical-based finding is consistent with the work of Lancaster and Di 

Milia (2014) on the need for organisations to provide effective team meetings 

that will help to improve employee skills and development.  

The role of supervisors in such meetings was to promote initiatives, encourage 

employees to express their own ideas and, concerns to use their own initiatives 

to explore novel opinions of and solutions to FWL, and further promote their 

ideas (Hirt et al. 2017). This also promotes learning and development of 

improvisation as staff with little or no skills will be able to learn from the 

experience of the supervisors on how to discharge their duties effectively. For 

example, it was found that some staff who did not know how to operate 

particular equipment effectively were supported (i.e., coached/trained) by 
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supervisors with the relevant technical (know-how) skills. The findings 

revealed that this process promoted knowledge and learning in both cases. 

This was found to be effective in reducing the impact of the incorrect 

formulation of products, or machine breakdown due to lack of technical 

experience of the staff. This view is supported by the study of Capaldo et al. 

(2017). Furthermore, during the process, employees drew from the experience 

and technical knowledge of the supervisors to develop creative ideas which 

usually lead to the staff improvising. This study confirms previous studies on 

the positive role of experience on individual and team improvisation (Vera and 

Crossan 2005; Leybourne and Sadler-Smith 2006).  

7.5.3. Improved Collaboration  

This study showed that both case companies promoted stakeholder 

engagement in order to understand the magnitude of the waste and to provide 

solutions that often led to team improvisations achieved. This finding was 

similar to that reported in some of the DLL literature that argued for the need 

to involve organisational stakeholders to better understand the root cause of 

and solutions to organisational problems (Matthies and Coners 2018). 

Likewise, previous research on CI supported the need for organisations to 

improved collaboration to enjoy effective CI practice (ibid). Therefore, this 

finding shows that stakeholder engagement has been a tool for reducing FWL 

in both units of the FSC. Through improved collaboration, knowledge has been 

shared among stakeholders and learning has been promoted and 

improvisation skills are developed. The finding shows that there are three ways 

by which the case companies promote collaboration and shared knowledge, 

as discussed below.  

The emphasis of the case companies was a need for employees to work with 

each other. Although stakeholders had earlier been defined as internal and 

external, the interest of the cases was to ensure the internal stakeholders, 

made up of employees, work together to reduce FWL. This is consistent with 

the DLL. It was revealed from the findings that information sharing is an 

effective way by which both companies engaged with their stakeholders. 

Stakeholder involvement is a key tool for engagement, dialogue interaction, 

and co-learning (Shackleton et al. 2015). Therefore, the role of stakeholders 
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engagement in both cases to reduce FWL cannot be overemphasised 

(Adomako et al. 2018).  

Both cases promote information sharing as one of the processes to achieving 

collaboration. This suggests that the case companies were not rigid when it 

comes to information sharing. Information that are needed for the development 

of innovative ideas by the staff were shared. It was found that the availability 

of information was one of the ways by which the case companies allowed their 

employees to develop improvisation skills. Therefore, without information 

about the problem that needs to be solved, creative ideas cannot be promoted. 

This research contributes to the literature on improvisation and argued that 

improved collaboration is one of the perquisites to the development of creative 

ideas that lead to improvisation (Zhu et al. 2018). 

The first steps towards information sharing were that the case companies 

create awareness about FWL, as discussed in section 7.2. This was the 

beginning of information sharing in both companies. According to Verghese et 

al. (2015) awareness of FWL is paramount to providing solutions towards the 

reduction of waste. The study shows that creating awareness about a problem 

being faced by an organisation, will give stakeholders the general perspective 

about the problem and prompt their intuition to delve into improvement actions. 

This also promotes a positive attitude in the employee for using their intuition 

for solving problems, which was found as be one of the instruments for 

improvisation (Joe et al. 2018). 

Secondly, it was found that the case companies have collaborative strategies 

with their internal stakeholders. These strategies include getting feedback from 

employees and involving employees in the decision-making process. This will 

not only motivate the employee but also give them a sense of belonging in the 

company and reduce their negative attitude, which might lead to FWL 

(Tannock 2015). The findings showed that the Company’s policy and 

procedures are not sufficient to reduce FWL at the processing and distribution 

unit, but that engagement with internal stakeholders especially the 

stakeholders involved in processing and distribution was effective. In failing to 

actively engage these stakeholders, there was a higher tendency for waste 
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generation (Derqui et al. 2016). This corroborates the previous studies that 

suggested that the problem of FWL should be analysed from a stakeholder’s 

perspective, rather than relying on policy and procedure (Tannock 2015).  

Furthermore, it was found that when information is not shared among the 

stakeholders as expected, the company’s management were to blame, 

because it is their sole responsibility to provide the strategic direction for FWL 

reduction, which it requires proper information sharing. This finding supports 

the claim by Halloran et al. (2014) that no stakeholders should be blamed for 

FWL generation but rather FSC management should be blamed when 

information is not shared among the stakeholders. When information are 

shared this increases the level of staff engagement and increases their ability 

to improvise. 

The findings also showed that a different platform was open for an employee 

to give feedback based on what they feel about the company and how it can 

be improved. This feedback process also allows other staff to develop a 

positive attitude towards solving the problem of FWL, by using their skills to 

see the solution that could be developed.  It was found that staff were allowed 

to write an anonymous letter to the management in case they were unable to 

raise this with the management directly. Also, staff were organised into 

different committees to work on different issues facing the company and to 

come up with solutions, leading the committee to improvise to solve the FWL 

problems. Similarly, employees were engaged during team brainstorming 

sessions, where their opinion was sought on how to improve the company’s 

activities that would lead to FWL reduction. Furthermore, social media 

platforms were being used to engage the staff as well as to provide 

collaborative learning among staff. All these are ways by which stakeholders 

were being engaged to solve organisational problems. This is consistent with 

the empirical gap in the literature on stakeholder’s involvement towards FWL 

reduction, in particular Halloran et al.’s (2014) study, which focused on the 

need to harmonise multi-stakeholder’ perspectives towards FWL reduction. 

However, their study did not provide practical recommendations for engaging 

internal stakeholders towards FWL reduction in processing and distribution 

units.  
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7.5.4. Staff Motivation  

The findings showed there are rewards systems in place to reward positive 

employee attitude in both cases. Therefore, different incentive packages were 

put in place by the company to mitigate the negative attitude of staff and to 

promote employees using their skills to improvise to solve the FWL problem. 

Motivation was used by the case companies to ensure that employees use 

their experience and knowledge to develop ideas that could lead to permanent 

solutions to FWL, while in return getting a reward for their hard work. This is in 

line with finding of Hazra et al. (2015), that staff motivation is key to positive 

attitudes in the workplace. This research links staff motivation as one of the 

instruments that lead to improvisation. However, for any member staff to get 

rewards, they must have done something spectacular during the discharge of 

their duties, such as improvising to solve an urgent problem as it emerged. For 

example, it was found that some staff who are technically sound were useful 

in carrying out sudden machine repairs, ultimately saving the company the 

costs of repair and also eliminating the waste that would have happened had 

the machine not been repaired. In such case, the supervisor has to 

recommend such exceptional action by the member of staff for a reward. 

Consequently, this kind of recommendation, motivated other members of staff 

to behave in a similar way with a positive attitude while discharging their duties, 

in order to be similarly rewarded. This finding is consistent with some literature 

on motivation theory (see Sathiyabama and Dasan 2013). Jaworski et al. 

(2018) found that staff are motivated when their positive contribution is 

recognised and rewarded. At the same time, staff that continually generate 

FWL as a result of their negative attitude are punished and are always closely 

monitored by their supervisors. Although some literature suggests that the 

negative attitude of staff could be as a result of abusive supervision (see Harris 

et al. 2013; Khan et al. 2017), the findings from this study disagree with this 

point and posit that indeed the negative attitude of staff might lead to a feeling 

of being under abusive supervision.  

7.5.5. Improvisation  

Improvisation was found to be a useful technique in solving the FWL problem 

in both companies. The findings revealed that the employees used this method 

to come up with innovative ideas that are spontaneous and timely to reduce 
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FWL in both processing and distribution units. It was found that employee used 

their initiatives to solve the FWL problems without following a formal procedure 

or a pre-planned idea. The case companies ensured that their employees were 

motivated to use their improvisation skills to solve the problem of FWL. Hadida 

et al. (2015) maintained that, improvisation is the ability to deal with 

unexpected events that cannot be addressed with the pre-planned routines or 

procedures to solve a particular problem or organisational challenges. This is 

because companies sometimes experience the unexpected breakdown of 

equipment, the sudden absence from work of experienced staff and other 

unforeseen circumstances. It is expected of the company to come up with 

solutions to address some of the issues that could lead to waste. As a result 

of this, employees were motivated to use their innovative ideas to solve some 

of these problems.  

There are two processes by which the case companies used improvisation 

techniques to solve the problem of FWL. This process includes individual and 

team improvisation both of which lead to organisational improvisation. 

However, for organisational improvisation to promote organisational learning, 

the value and the content of the outcome of improvisation must cause a 

change in the organisational behaviours (Miner et al. 2001; Vendelø 2009).  

 As shown in section 6.4.4, case A depends mainly on the use of individual 

improvisation, while case B depends mostly on the use of team improvisation. 

This does not suggest that case A does not allow team improvisation, as team 

members are allowed to use their initiative to develop innovative ideas, but for 

case A, this study found that the use of individual improvisation was 

paramount. Whereas, in case B, it was found that the majority of the work in 

the company was done jointly, as they preferred team improvisation to that of 

the individual.  

7.5.5.1. Individual Improvisation  

This study found that individual improvisation depends on two mechanisms, 

i.e. attitude and experience of the individual employee. The recent research by 

Magni et al. (2018) linked this mechanism to Reasoning Actions Theory (RAT). 

According to the authors, RAT shows that two principles are responsible for 
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the actions taken by an individual. First, the decision of the individual to take a 

particular action depends on the attitude of the individual towards the action. 

This, this suggests that individual actions depend on staff attitude during such 

actions, and when the attitude is positive, it will tend to develop innovative and 

creative actions that could lead to individual improvisation. 

Second, the authors stated that for an individual to show a positive or negative 

attitude towards an action depends on the experience of the individual. 

Furthermore, the author’s showed that good experience in particular actions 

would aid individual employees to be confident enough to use their experience 

to solve a new problem or existing problems in an organisation. Here, for 

example, it was found that employees working with machines are prone to use 

their intuition to solve problems like breakdown and leakages, which could 

have led to FWL problems if not solved immediately. Thus, the use of 

experience with the right attitude of employees to improvise helped to solve 

FWL problems.  This supports the view of Magni et al. (2018) that experience, 

and attitude of employee determined the level of how individual employee will 

improvise to solve the problem of FWL.  This is also consistent with earlier 

research by Roux-Dufort and Vidaillet (2003) that individual experience can 

lead to improvisation when members of staff rely on their ability to use patterns 

of experience or distilled experience to make decisions and act as it unfolds to 

solve identified problems within a group.  

Although other scholars have argued that experience alone cannot lead to 

improvisation (Barrett 1998; Bogers and Larsen 2012; Adomako et al. 2018), 

this study argues that experience alone can be a source of individual 

improvisation depending on the situation. This research drew on analogies 

from Jazz improvisation where a single individual (musician) will develop a 

quick response to a beat from the jazz-based on their past experiences 

(Hmieleski and Corbett 2006; Nisula and Kianto 2016).  

Aside from the above discussion, it was found that individuals can improvise 

based on the level of interaction with their immediate environment (Frykmer et 

al. 2018). This means that experience might not be the only condition to 

individual improvisation, but the level of interaction could also lead to an 
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individual developing skills to improvise (Grant 2010). This is particularly useful 

during monitoring activities such as supervision as discussed in chapter 6. 

Although, Nisula (2015) investigated the role of a supervisor’s relationship in 

support of individual employee improvisation, the findings regarding 

improvisation in this research agree with Nisula’s study. Nisula claimed that a 

supervisor’s supportive role could motivate the individual employee to 

improvise. In this study, the supportive role means that the degree of 

interaction between the individual and the supervisor will determine the degree 

to which an individual employee can improvise.  

It was revealed that the role of supervisors in both case companies is to 

provide a supportive environment for the employee, which will motivate them 

to do right by using their initiative to do their best in the task given to them. The 

results showed that negative employee attitude was eliminated, and novel 

ideas were coming from the employees due to their desire to impress their 

supervisors. Despite the methodological differences, this research supports 

the work of Nisula (2015), which was based on quantitative data and a single 

case study. Nisula claimed that self-efficacy and empowerment are the major 

roles of the supervisor in promoting individual improvisation. Based on 

qualitative data, findings from this study agrees with Nisula’s (2015) 

submission by showing how the motive to impress, could lead to individual 

improvisation.  

7.5.5.2. Team Improvisation  

As shown in section 6.7, case B was particularly interested in the use of team 

improvisation as its employees were not allowed to work individually only in 

groups or pairs. In the process of working as a team, problems that arise 

spontaneously were solved with a collective idea leading to novel solutions. 

Team improvisation is opposite to individual improvisation and team 

improvisations occur when two or more actors use their intuition to brainstorm 

solutions that can solve a particular problem (Hadida et al. 2015). Although, 

some of the literature argued that the team's improvisation refers to collective 

improvisation (Bogers and Larsen 2012) or interpersonal improvisation 

(Hadida et al. 2015), this study refers to it as team improvisation because that 

was the term that emanated from the data. What differentiates individual 
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improvisation from team improvisation is that the latter requires a collective 

action that leads to improvisation. It was found that three mechanisms are 

needed to achieve team improvisation, and this includes team skills, mutual 

cooperation and communication mechanism through information sharing. 

These three mechanisms were found to be essential in the development of 

improvisation in case B.   

Magni et al. (2010) proposed “team skills and team processes” as the process 

for achieving team improvisation. Specifically, team skills, are the ability of 

team members to maintain a broad range of skills and expertise, which will 

allow individual members to feel confident enough to improvise as and when 

needed. This study found that team skills were paramount to the development 

of team improvisation in case B. However, it was also found that team skills 

may not be effective without team member’s experience. Thus, while 

acknowledging team skills are necessary during the team improvisation 

process, this study found that team experience will determine the effectiveness 

of team skills.  

For example, when the issue of market return was leading to FWL because of 

product leakages and product deformity, the team in charge of packaging 

came up with a collective solution. This solution was not pre-planned but came 

spontaneously due to the magnitude of the waste that caused market return. 

It was due to this collective action that led to the solution of quarantining the 

products between seven to ten days. This innovative idea reduced the level of 

waste being generated as a result of the market return. This is consistent with 

the work of  Hodgkinson et al. (2016) on how a group of individuals improvised 

to afford mishap. The crew were able to develop a new routine in real-time 

when their navigational system got broken, and they were able to make their 

way to the port. In the process, none of the crew understood the system, but 

they improvised through their collective actions, and this enables them to 

achieve their goal.  

Furthermore, it was found that communication and mutual cooperation 

promotes team improvisation. This is consistent with Vera and Crossan (2005), 

who argued that two constructs could foster the development of team 
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improvisation. First, the level at which good communication is promoted 

among team members. As communication allows the sharing of information 

among team members, thus, the ability of members to have access to relevant 

information in a short time will determine the rate at which they improvise 

(Xiaodong et al. 2003). Second, the ability of members to co-operate and 

promote mutual support is a factor that promotes team improvisation. 

According to Magni et al. (2018), interpersonal conflicts among members will 

not promote improvisation. Therefore, mutual support among members will 

promote team skills and will allow members of the group to rely on one another 

when they are faced with unexpected situations. This will help in the 

development of team improvisation.    

Therefore, this study found that communication, team mutual support and 

experience of the individual members are key contributors to team 

improvisation. This is supported by other previous studies on improvisation 

(see Moorman and Miner 1998; Hmieleski and Corbett 2006).  

7.5.5.3. Organisation Improvisation 

As shown from the findings in this study, individual and team improvisation 

leads to organisational improvisation and consequently promote 

organisational learning. Arshad (2011) noted that this type of improvisation 

occurred at the strategic level and referred to this as strategic improvisation as 

it is driven by the interaction between the internal and external stakeholders. 

While this study supports the view of Arshad (2011), however, the findings 

showed that organisational improvisation can occur through the combination 

of individual and team improvisation which includes top management staff. 

This study though did not investigate the role of the interaction between 

internal and external stakeholders in the development of organisational 

improvisation. However, the commitment of top management is critical in 

promoting an enabling environment for individual employees to improvise 

(Magni et al. 2018). The literature shows that improvisation depends on the 

ability of the organisation to promote openness among its employees to enable 

collaboration and information sharing (Chuna and Kamoche (2002); Frykmer 

et al. (2018). 
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Furthermore, it was found that the outcome of improvisation in both cases 

leads to organisational learning, although the process of achieving 

improvisation may not involve learning, nevertheless, its outcome results in 

learning. This study found that for improvisation to lead to learning, two factors 

are involved. First, the value of improvisation to the organisation; this means 

that the value of the outcome of the improvisation must be consistent with the 

value system of the organisation (Giustiniano et al. 2016). This is what the 

literature refers to as genuine acceptance through conformity (Biasutti and 

Frezza 2009). It was found that whenever employees used their improvisation 

skills to solve machine leakages, these employees promoted the value of 

commitment to the organisation and openness (see section 7.3). The outcome 

resulted in additional skills, knowledge, and competencies which will be added 

to the organisation in the form of organisational learning. This finding is 

consistent with the work of Rerup (2001) who opined that the outcome of 

improvisation is creating or upgrading knowledge, competency, and skills, 

which will promote organisational learning.  

Second, the content of improvisation will determine if the outcome of the 

improvisation will add to organisational learning. It was found that when the 

outcome of improvisation leads to further changes in the organisational 

strategies, it shows that the content of the improvisation is more beneficial to 

organisational performance which promotes learning of the new strategies 

through training and other intuitive activities. Thus, these findings indicated 

that the outcomes of improvisation have a long-term learning impact on the 

organisation. This corroborates with Miner et al. (2001) who found that 

improvisation could have a long-term learning effect and become permanent 

learning activities for the organisation. 

The above discussion has extended the construct of improvisation to 

incorporate the context of an organisational problem such as FWL. This 

section adds to the literature on improvisation and shows that individual and 

team improvisation are needed as a form of organisational improvisation to 

solve organisational problems while promoting organisational learning.  
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7.6. Learning Mechanisms that Support Improvement Practices  

This section addresses the third sub research question: “How can learning 

mechanisms supports continuous improvement practices” The empirical 

findings showed that a different learning process was active in both case 

companies throughout the stages illustrated in Figure 6.4. This learning 

process emanated from the improvement actions discussed in the previous 

section. Three learning processes were identified and included experiential 

learning, collaborative learning, and practice-based learning. These learning 

activities are linked with some of the improvement actions discussed in section 

7.4 and are discussed in relation to the literature below.  

7.6.1. Experiential Learning  

The findings revealed that learning by experience was promoted in both 

companies to achieve the process of DMAIC-DLL where learning in both cases 

starts with the everyday experience of the employee. This was referred to as 

experiential learning (Kolb 2014). Here, experiential learning focused on the 

individual learning process (Kayes 2002) where individual employees used 

their previous learning and experience to carry out their present job. This 

research revealed that both companies allowed their staff to use their 

experiential learning while discharging their duties.  

Furthermore, this study found that experiential learning allowed other 

employees to learn from experienced staff, in order to better what could cause 

FWL. This could be in the form of job-shadowing or involvement in a problem-

solving task where experience is required (Karami and Tang 2019). The 

individual experience is a key determinant of how employees are able to 

develop skills that are needed in solving the problem of FWL. The findings from 

this research showed that individual experience is required in eliminating some 

of the root causes earlier discussed. It observed that the employee in the case 

companies brought their prior life and work opinion, skills, knowledge, 

interests, beliefs and motivation to develop novel ideas that could solve 

organisational problems (Lundgren et al. 2017). It was found that individual 

experience promotes team learning ability and promotes effective 

collaboration, leading to the development of both individual and team 
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improvisation. Therefore, there is a link between, individual learning and 

various levels of improvisation such as individual, team and organisational 

improvisation.  

In the experiential literature, learning has been researched from educational 

perspectives, where students participating in the research, had undertaken 

problem-solving tasks, analysis and evaluation, which had enhanced their 

critical thinking ability (Dice et al. 2019). Though little attention has been given 

to experiential learning from a manufacturing industry perspective, this 

research extends the literature by contributing to OLT on how experiential 

learning evolves in the manufacturing industry, particularly in the food industry.  

The findings showed that most of the experiential-learning has been useful 

during supervision, the Gemba walks, and collaboration activities and have 

ultimately resulted in a lot of improvisation activities in the case companies. 

Therefore, there is a relationship between experiential learning and the 

emergence of improvisation. This contributes to previous research on 

improvisation and adds that experimental learning is one of the key 

determinants of the emergence of both individual and team improvisation in 

food industry. This is consistent with the finding of De Bruin (2017), who 

showed how experiential learning is linked with improvisation in an educational 

sector setting. This study, therefore, extends their work on how the concept of 

experiential learning can be a source of improvisation, to the manufacturing 

sector and specifically the food production industry.  

Furthermore, it was found that during supervision and the Gemba walk 

activities, managers would use their experience to identify the cause of a 

problem in cases where staff members were struggling to carry out a task. The 

finding showed that the managers would try to suggest solutions based on their 

previous experience, and this would add to the learning of the employee and 

equip them with the technical know-how (Tagg 2010). It is good to note that 

employees do not learn without getting involved in learning activities such as 

reading, thinking, listening, solving problems, collaboration, meetings, etc. It is 

this activity that triggers learning capabilities in an individual. Therefore, when 

supervisors monitored the activities of individual employees and offered useful 



 

272 
 
 

suggestions based on the task at hand, the individual employee then learned 

from the advice or knowledge of their supervisor. This ultimately will help 

members of staff to deal with the same problem in the future, based on the 

experience gathered from the supervisors.  

Further findings revealed that this process of learning is not limited to the 

supervisor or top management staff, but the individual employee who has 

made use of this process of learning to solve the problem of FWL, in particular 

during the development of improvisation. This is achieved, bearing in mind, 

that one of the keys to the development of improvisation is the ability of the 

improviser to use their past learned experience to solve organisational 

problems. Therefore, even though their study was not in the food industry, the 

finding of this study shows some similarities with the work of Karami and Tang 

(2019) on the effective process of experimental learning in the workplace. 

7.6.2. Collaborative Learning  

The findings revealed that collaborative learning is promoted in both case 

companies. Just like experimental learning, in collaborative learning, two 

individuals do not learn because they are in pairs. They learn when they jointly 

perform some activities which will trigger specific learning opportunities 

(Chapman and Corso 2005). Therefore, for collaborative learning to occur, 

there must be an interaction between two or more people (Mokhtar et al. 2019).  

These activities could be in the form of disagreement on a course of action, 

explanation, agreement, problem-solving, experience, etc. Hence, 

collaborative learning is about these identified activities within the organisation. 

The findings showed that collaborative learning occurs when employees work 

as a team rather than an individual. This is supported by the work of (Vuopala 

et al. 2016), who argued that collaborative learning includes the mutual 

engagement of learners in a joint effort to construct knowledge and solve 

problems together.  

As shown in the previous section, collaborative learning could occur during 

team improvisation, monitoring at team levels, team meetings and stakeholder 

involvement activities. These empirical findings support the assertions of 

Vuopala et al. (2016) on the process by which collaborative learning can take 

place, and they also provide answers to the questions posed by Nokes-Malach 
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et al. (2015), about when it is better to learn together in an organisation. The 

findings in this research showed that when a task is given as a group, then the 

team can interact together or work together in carrying out the tasks. In doing 

so, collaborative learning is promoted among the team, and the individual 

learning experience will be enhanced.  

7.6.3. Training  

Another aspect of learning that supported FWL reduction through the DMAIC-

DLL model was training. This was believed that training, which is an alternative 

form of learning when experiential learning cannot be found in the case 

companies. However, two forms of training were adopted by the case 

companies, On-Job-Training (OJT) and Off-Job-Training (OFJT). Both were 

used to promote employee knowledge, skills, and good behaviours that are 

critical for employee performance. It was found that these two forms of training 

were used as a source of improvisation as well as learning process.  

OJT was used by case A to promote learning among its employees. The 

findings showed that OJT was used to eliminate every form of human error 

that could lead to FWL. Through the OJT, employees were attached to a team 

or a more experienced individual who would explain and teach other 

employees about how some duties can be performed to afford errors. 

According to the findings, the OJT was used to creating awareness of likely 

problems that could be encountered by the employees during the discharge of 

their duties. Furthermore, it was used to create awareness about FWL, the 

technical skills needed for operating equipment, or loading food products and 

stacking of products, among others. This finding corroborates with the study 

by Jacobs (2014) that proposed the usefulness of OJT to organisations. 

Jacobs stated that training could be used to focus on the content of the work 

to be done based on managerial, technical and awareness categorisation.  

Aside from the OJT, the case company also sent their employees to off job 

training where they learned new skills and developed new knowledge by 

participating in training organised by a third party but paid for by the company. 

It was found that job training promotes collaboration with other employees from 

other companies.  
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7.7. Periodical Review (Control) 

The control phase of the DMAIC was used to address this aspect as shown in 

Figure 6.4 (Gonçalves et al. 2008). This phase shows the controlled plan to 

ensure continuous improvement of activities in the case companies.  This is 

important in the DLL, as solutions need to be provided through the outcome of 

the DLL process. Therefore, based on the finding from this research, both 

cases were able to eliminate some of the root causes of FWL through the uses 

of DMAIC-DLL discussed in section 7.2. However, at the final stage (stage six) 

of the DMAIC-DLL framework, as shown in Figure 6.4, the FSC stakeholders 

reviewed their actions. Two outcomes are shown; the first is when the outcome 

was positive, the company will aim at sustaining the positive result by keeping 

track of their activities. It was apparent that when the result was positive, the 

case companies employed a periodic review every three months in which 

they ran through the stages to see if there were any changes from their last 

review.  

In the second scenario, if the outcome was negative, the company continued 

to run the stages until a positive result was achieved, and once a positive result 

is achieved, the periodic review then slowed down to about three months. By 

going through these stages, the companies keeps updating their knowledge 

and skills on how to solve the problem of FWL in their processing and 

distributing stages, thereby, improving organisational learning. The corrective 

actions discussed in section 7.4 were active in eliminating some of the root 

causes, as discussed in section 7.3. The outcome has been that there is an 

improvement in food waste reduction.  

This contributes to the literature on the DLL and DMAIC that periodic review of 

the activities will help to identify the stage of the improvement practice in the 

case companies.  

7.8. Chapter Summary  

This chapter presented the key findings from this research. The findings agree 

with some of the previous research, while also making a novel contribution to 
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the literature has in areas that had not been previously covered. Furthermore, 

this chapter extends some of the previous work in the field of FSC.  

The chapters show the step-by-step process of how double-loop learning can 

be operationalised through DMAIC-DLL. Therefore, this research extended the 

double-loop learning framework to solve different problems within an 

organisation, as shown in Figure 7.4. However, the problem of FWL was used 

as a case study in this research and as such, contributes Argyris and Schon 

(1974) double-loop learning model. Through this framework, various learning 

methods were identified to expand the OLT. This framework was used to 

answer the research questions of this study.  

In addition to the above, the chapter discussed the role of improvisation in 

reducing FWL in both the processing and distribution units of the FSC. 

Individual, team and organisational improvisation were linked to the use of the 

Gemba walk, staff supervision, improved collaboration and staff motivation. 

Therefore, this research contributes to the literature on improvisation.  

Lastly, the chapter identified how a learning mechanism supports the DMAIC-

DLL process.  
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Chapter Eight 

Conclusion Chapter 

8.0.  Introduction  

This chapter presents the concluding remarks of this thesis. It highlights the 

main findings and contributions as well as the implications and limitations of 

the study. 

The main aim of this study is to investigate how the combination of DMAIC, 

and Double Loop Learning can be used to reduce FWL in the developing 

countries, as in the case of a Nigerian FSC. Qualitative research methodology 

was used to achieve the objectives of this study. The findings present robust 

empirical results of how a Nigerian FSC reduces FWL using DMAIC-DLL. The 

research contributes to knowledge of theory, methodology and policy in the 

field.  

The remainder of the chapter is presented; thus: section 8.1 restates the gaps 

in the literature, followed by section 8.2, which discusses the contribution of 

this research to theory, practice and methodology. The implications of this 

study for policy are presented in section 8.3.  The limitations of this research 

are presented in section 8.4, followed by implications for future research. The 

chapter concludes in section 8.5.  

8.1.  Linking the Research Gaps  

Given the empirical findings on DMAIC across industries (Banawi and Bilec 

2014) and further findings from DLL (see Argyris 2000; Savolainen and 

Haikonen 2007; Granerud and Rocha 2011; Jaaron and Backhouse 2017; 

Matthews et al. 2017), DLL is a useful concept to find the root causes of errors 

and provide opportunities for organisations to develop solutions to eliminate or 

reduce errors while promoting organisational learning (Matthies and Coners 

2018). However, the literature does not suggest the types of tools that can be 

used to achieve DLL in order to solve organisational problems, such as FWL 

and to promote learning. Therefore, this research contributes to the literature 

by suggesting DMAIC is an effective tool to promote DLL while achieving 
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learning. Section 6.8 showed how DMAIC was used as a tool to promote DLL 

in order to fill the gap created in the literature, and as such achieve the first 

objective of this study. The conceptual framework developed discussed in 

section 7.1 was used to address this gap while providing answer to the overall 

research question. 

Furthermore, the review showed that some of the CI tools can be used to find 

the root causes of waste, such as Lean, Six Sigma and the combination of 

both. However, the use of the tools DMAIC-DLL to understand the root causes 

of FWL has never been investigated in the literature. Although, the work of 

Mena et al. (2011 and 2014) and other empirical studies from section 2.1.3 

attempted to identify the causes of FWL in developed countries, their research 

was not based on the application of the use of tools within DMAIC and DLL. 

Given this limitation, Mena et al. (2014) advocated for more contextual studies 

that explore the root causes of FWL, as a better understanding of the root 

causes of FWL is necessary in order to begin to find and implement potential 

solutions likely to reduce FWL. This study addressed this gap through the third 

stage of the DMAIC-DLL framework (section 6.4 and 7.4), which provides a 

more holistic overview of the root causes of FWL in both the processing and 

distribution units of the FSC, thereby achieving the second objective of this 

study and addressing the first sub research question. 

There are limited studies on some of the improvement actions that can be used 

to reduce or eliminate FWL in both the processing and distribution stages. 

Indeed, the majoirty of studies have focused more on the use of concepts such 

as, Lean and Six Sigma but not on how the combination of DMAIC-DLL can 

be used to promote corrective actions to eliminate FWL. Therefore, stage four 

of the DMAIC-DLL framework developed in section 6.5 and 7.5 of this study 

was used to identify some of the improvement actions taken at the root causes 

by the cases in order to reduce FWL, thereby achieving the third objective of 

this study and addressing its second sub research question. 

It has been argued in the literature that different types of learning can be 

achieved by adopting DLL that is promoted through DMAIC. Salovening and 

Haikonen’s (2007) study advocated for more research to investigate the 



 

278 
 
 

different kinds of learning that can be promoted through the adoption of CI. 

Other authors argued that through CI practice, different types of learning would 

be achieved (Dahlgaard-Park 2012). These studies did not provide any 

supporting empirics on the types of learning that can be achieved through CI 

practices. Therefore, this research filled this gap through stage five of the 

DMAIC-DLL framework in section 6.6 and 7.6, thereby achieving the fourth 

objective of this study and addressing its last research question.   

8.2. Contribution to Knowledge  

The contribution of this research to theory and methodology is discussed in 

the following sub-sections.    

The vagueness around how food waste can be reduced through the 

combination of DMAIC-DLL inspired the theoretical contribution of this 

research. Therefore, this study contributes to theory through its development 

and utilisation of the DMAIC-DLL framework, which shows how DMAIC can be 

used to achieve DLL. Although, previous researchers in the quality 

management literature have argued that DMAIC can be used as a tool to 

achieve the DLL, they have not provided empirical evidence of how it can be 

achieved. As discussed earlier, Savolainen and Haikonen (2007) maintained 

that DMAIC can be linked to DLL. While other authors also share their view, 

none have shown step by step of how this can be achieved. Therefore, this 

research contributes to this gap by showing step by step, of how DMAIC can 

be incorporated into DLL to promote learning. It reinforces the establishment 

of how the tools within DMAIC can be a powerful paradigm for achieving DLL 

that lead to continuous improvement practices. This research is the first to 

apply the concept of a DMAIC paradigm in achieving DLL to promote 

continuous improvement practice to solve organisational problems such as 

FWL. The integration of both DMAIC and DLL allows this study to establish six 

stages by which double-loop learning can be achieved. Thus, this research fills 

a gap in the understanding of how different stages in the DMAIC-DLL 

framework interact to achieve DLL to reduce FWL. There have been 

arguments in the literature regarding the tools that can be used to achieve DLL. 

Scholars have argued that lack of tools is one of the shortfalls of the DLL 

framework. However, here this gap is addressed by providing empirical 
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evidence on how DMAIC can be an effective tool in achieving DLL. Thereby 

contributing to both organisational learning theory and lean six sigma literature.  

Prior to this study, there was a dearth of knowledge about how DMAIC-DLL 

can be used to reduce waste in the food supply chain industry, particularly in 

Sub-Saharan Africa. Despite the importance of the industry to Nigeria and the 

global economy, there is little knowledge about how the framework can be an 

effective tool in reducing FWL while promoting learning.  Therefore, this study 

made a significant contribution by advancing knowledge on the use of the 

DMAIC-DLL framework to promote CI that could be used to reduce FWL using 

the case of the Nigerian FSC.  

This research contributes to knowledge by understanding various types of 

learning that can be achieved through DMAIC-DLL that will help an 

organisation to understand how organisational problems can be solved 

through different mechanisms. The research identified various learning that 

supports continuous improvement practices in the food supply chain. There 

have been concerns by previous learning mechanism studies about supporting 

continuous improvement practice (Savolainen and Haikonen 2007). This 

research addressed this concern by showing the learning mechanism (as seen 

in section 7.6) that can be used to support DMAIC-DLL as a continuous 

improvement practice.  

Current global trends identify the imminent threat of food insecurity. Arguments 

have been made in support of FWL as a potent force in arresting the looming 

global food crisis (Irani et al. 2018). This research contributed to knowledge by 

showing how the DMAIC-DLL framework can be used to reduce FWL thereby 

promoting food security. The combination of DMAIC and DLL framework can 

be used to detect the root causes of FWL. The DMAIC-DLL framework used 

in this research helped to identify improvement actions that can be used to 

solve the problems of FWL. Furthermore, the framework was used to 

understand the improvement actions and how they can be used to reduce or 

eliminate the rate at which FWL occurs in the processing and distribution unit 

of the FSC. Therefore, through the DMAIC-DLL framework, good practice to 
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reduce FWL was detected, thereby contributing to the literature on how FWL 

can be reduced to ensure food security.  

8.2.1. Contribution to Improvisation Theory  

The research made a significant contribution to knowledge by providing 

empirical evidence of how employee improvisation can be used to reduce 

FWL. Improvisation has been researched from Jazz and music (Wright and 

Kanellopoulos 2010; MacGlone and MacDonald 2017), drama (Polsky 2000) 

and teaching (Biasutti 2017), however to our knowledge this research is the 

first to investigate how employee improvisation can reduce FWL from the 

operations and supply chain management perspective. Therefore, this 

research shows how employee improvisation can emerge to solve 

organisational problems.  

Furthermore, the research shows how Gemba walk, staff supervision, 

collaboration and staff motivation contribute to the emergence of 

improvisation. This, therefore, contributes to the literature on factors that can 

lead to the emergence of improvisation from the operations and supply chain 

management perspectives. Different factors have been found that led to the 

emergence of improvisation skills in the literature (see Bjerstedt 2017; 

Gustafsson and Lindahl 2017). However, this study contributes by identifying 

collaboration, motivation; supervision and Gemba walk as sources of 

improvisation from the food supply chain perspective. 

8.2.2. Contextual Contribution  

Another contribution to knowledge relates to the context of the research and is 

represented by introducing case studies from a developing country perspective 

(Nigeria) to understand the implication of the DMAIC-DLL in solving FWL 

problems. There have been calls for more literature on the functionality of 

DMAIC and DLL in a different context (Ollier-Malaterre et al. 2013; Ollier-

Malaterre and Foucreault 2017). This research filled a gap in the literature by 

providing an understanding of how the DMAIC-DLL framework can be useful 

in reducing FWL in the food supply chain from the Nigerian Context. The food 

supply chain in Nigeria was particularly relevant and of importance to this 
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research due to its prominent contribution to the stability and growth of 

Nigeria’s GDP.   

8.2.3. Methodological contribution  

The contribution is not limited to the extension of Argyris and Schon (1974) 

framework and its application in the food supply chain context for reducing food 

wastage. This research also contributed to the methodology literature; By 

identifying the process by which the tools within DMAIC could be used 

qualitatively without implementing DMAIC process but adopting some of the 

tools to answer the research question. Based on our knowledge, our research 

is the first study that had used qualitative research methods to achieve each 

phase of DMAIC, while promoting organisational learning. Prior studies on 

DMAIC tools have largely been researched from quantitative methods 

perspectives, and there have been calls from previous studies on the need to 

investigate the usefulness of DMAIC from a qualitative research perspective. 

Therefore, this research adds to the methodological literature by showing how 

DMAIC and DLL can be achieved qualitatively through the use of interviews, 

documents, and observation.  

The process of analysing this research shows triangulation of data across the 

phenomena under investigation. This is crucial in developing and validating 

the empirical evidence of this research. Thus, using only one line of data 

collection would have distorted the result. It could not be possible, for example, 

for the construct of visibility to be achieved without conducting multiple case 

studies based on evidence collected from multiple sources. Research in supply 

chain management needs to be validated using different types of empirical 

evidence to achieve a better and more rigorous understanding of the field. 

8.3. The implication for Policy and Practice  

This research provides recommendations on how FWL in the food supply 

chain industries could be reduced. The DMAIC-DLL framework identifies 

methods by which food actors can reduce waste in the food industry while 

promoting learning amongst their employees. The research shows that actors 

need to understand the governing values that should be shared amongst the 
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internal stakeholders. These values should be seen as a way of life for the 

organisation, whereby all stakeholders will live every day of their life towards 

promoting values that will aid organisations to achieve their goals and 

objectives. It is therefore recommended that governing values that will promote 

the reduction of FWL should be encouraged among food supply chain actors. 

Another recommendation is that organisations needs to understand the root 

causes of FWL and any other problems within the organisation. This can be 

possible by building on the advantages of the DMAIC-DLL framework 

developed in this research.  The root causes need to be identified so that 

solutions that match the root causes can also be developed. Some of the root 

causes identified in this study were as a result of managerial actions and staff 

attitude amongst others. Thus, suggesting that organisations need to manage 

their human resources if the waste needs to be eliminated.  

The research shows that collaborative initiatives can provide lots of benefits in 

reducing waste in the food supply chain. Therefore, this study recommends a 

need for organisations to collaborate with their stakeholders in other to develop 

solutions to organisational problems. This study shows that through an 

effective collaboration that has been carried out through supervisions, Gemba 

walk and training, further skills on how employees can improvise were 

identified in this study. This suggests organisations can build employee 

capacity that will helped to reduce FWL. The food supply chain industry needs 

to engage its internal stakeholders in order to ensure that pre-consumption 

food waste is reduced.  If the internal stakeholders are motivated and inspired, 

they will take actions that will provide an avenue for innovative and unique 

solutions to the organisational problem, such as FWL.  

Organisations can extend some of the proactive measures that have been 

identified in this study toward learning activities. The study shows that by 

finding solutions to the problem of FWL in the case companies, learning 

activities were being promoted. This suggests that organisation can promote 

learning activities among their stakeholders when finding solutions to the 

problem confronting the organisation. Among some of the learning that should 

be encouraged within organisation includes learning through experience, 
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learning through collaboration and training activities. Therefore, organisations 

need to understand how to use this learning mechanism to promote learning 

activities that will increase the capacity of the stakeholders to use their intuition 

on activities that will lead to problem-solving.  

8.4. Limitations of the Study  

There are limitations to this research study. For example, the findings of this 

qualitative study cannot be generalised because of the sample size. The 

research adopted only two case studies to investigate the phenomena and the 

findings are based on the interpretative context of these two case studies. 

Although, the evidence from multiple case studies are more robust and 

compelling than the evidence from a single case study, there is still a need to 

apply caution in generalising the findings of case studies to a large business 

population. Therefore, this study is not intended to be used to achieve 

statistical or analytical generalisation, but rather the use of small sample size 

and single industry is suitable until theoretical saturation is achieved (Yin 

2014). 

Furthermore, the data collection involved the use of semi-structured interviews 

and observations as a part of the interviewing technique. While real-time 

observations would have generated a more robust result, the researcher was 

constrained by time and resources which made it unfeasible.  There were also 

efforts to ensure that the research is without biases, however, the findings and 

the meanings given to them are the sole interpretation of the researcher, which 

may require further validation for future research.  

8.5.  Conclusion  

The main aim of this research was to investigate how FWL can be reduced 

through the guidance of DMAIC-DLL framework while promoting 

organisational learning. This gave rise to the overall research question “How 

does the combination of DMAIC and double-loop learning reduce food 

wastage?” Figure 6.4 was used to answer this research question through the 

six stages of DMAIC-DLL, and as a result the stages within the framework 

were used to identify the root causes of FWL as shown in Figure 6.4. In section 



 

284 
 
 

7.4 the root causes of FWL were identified, which provides answers to the first 

sub research question. The findings showed that managerial actions, staff 

attitude, factory errors, transportation, faulty machinery and raw materials 

issues were the main root cause of FWL in the Nigerian food supply chain. 

Similarly, the second sub research question “What are the improvement 

actions that can be promoted by DMAIC-DLL to reduce FWL in the processing 

and distribution stage?” Section 7.5 was used to address this research 

question. The study found through the guidance of DMAIC-DLL that Gemba 

walk, supervision, improvisation, staff motivation, improved collaboration, 

quality of raw materials and learning activities are some of the improvement 

actions taken by the companies to reduce waste in the food supply chain. In 

addition, the fourth sub-research question on “How can learning mechanisms 

support continuous improvement practices?” was addressed based on section 

7.6 were experimental, collaboration and training were identified as learning 

mechanisms that can be used to support continuous improvement practices 

that will lead to reduction of FWL.  
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Appendices  

Appendices 1: Request for Data Collection 

Interview Guide  

Good morning. I am Olushola Kolawole, a Research Student at the University 

of Bradford. 

This interview is being conducted to get your input about your experiences as 

regards the root causes of food waste and how food waste can be reduced. I 

am especially interested in understanding the root causes of food waste and 

any problems you are facing that can be a source of FWL. Likewise, I have 

interest on how you think FWL can be reduced as well as do you learn about 

this solution to FWL reduction (is it part of your company policies (single loop) 

or you collaborate with your internal and external stakeholders (double loop).  

If it is okay with you, I will be tape-recording our conversation. The purpose of 

this is to get all the details in your response correctly and at the same time be 

able to carry on a thoughtful conversation with you. I assure you that all your 

comments will remain confidential. I will be compiling a report which will contain 

comments by certain staff without any reference to individuals. If you agree to 

this interview and the tape recording, please sign this consent form. 

------------------------------------------------------------------------------------------------------ 

I'd like to start by having you tell me your name, level of education, job role: 

what you do, for how long and what else you have done before this role. 
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Now, I'm now going to ask you some questions that I would like you to answer 

to the best of your ability. If you do not know the answer, please say so. 

1. To understand how the combination of DMAIC and DLL could be 

used to reduce FWL in the processing and distribution stage of the 

FSC?  

Some helping questions  

1. What kind of food products is your organisation into? Are you into 

processing or distribution of these products or you are into both?  

2. What is your view about FWL and to what extent is the FWL in your 

company (Defining and measuring FWL)? To probe further  

3. What process does it take you to reduce FWL? and how are these 

processes being practiced? To probe further 

2. FSC stakeholder’s perception on the root causes of food wastage 

(DMAIC “A” Phase with focus on DLL) 

Sub-questions: What are the root causes of FWL in the processing and 

distribution stage of FSC?   

Some helping questions  

4. Based on your opinion which of the products is generating more waste 

than others? (To identify products with highest waste generation). 

How? Probe further 

5. Which unit do you think the waste is coming from? Processing or 

distribution? (To identify the units which generate more waste) 

Processing? Please explain how these wastes are been generated? 

Distribution? How does waste occur?  

6. What reasons can you give that causes FWL in these units? (Root 

Causes of FWL).  

7. Which processing operations do you think cause most waste?  

8.  Do you think some specific stacking and shelving policies for this 

product cause waste?  

9. Do you think there are any specific characteristics of this product that 

make it more susceptible to creating waste?  

10. What is your opinion on the impact of product damage on waste for this 

product? How about packaging damage?  
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11. What do you think happens to products following a product recall or 

emergency product withdrawals (EPWs) on wasted products?  

12. What is the impact of quality control and product specifications on waste 

for this product?  

13. In your opinion does transportation of food products have effect on 

FWL? to probe further 

14. Does human error create FWL? How? 

15. Have we missed any other important cause of waste for these 

categories of products that you still want to share? 

 

3. To understand various improvement practice to eliminate the root 

causes of FWL that will lead to reduction of FWL (improvement 

and control approach in DMAIC with DLL) 

Sub-question: What are the improvement actions that could be 

promoted by DMAIC-DLL to reduce FWL in the processing and 

distribution stage of FSC?  

I would like to introduce a new topic: I'm interested in the way that FWL root 

cause can be eliminated to reduce FWL at processing and distribution units.  

Some helping questions  

16. Describe the methods or improvement practices that have been 

adopted by your organisation to reduce FWL.  

17. Are these strategies being promoted through any learning mechanism? 

18. Are these methods/strategies effective in reducing FWL? 

19. What are the result of these methods/strategies?  

20. How much waste is reduced in both units as a result of these practices  

21. Explain your thoughts about best ways to reduce FWL in processing 

and distribution stage of the FSC. 

22. Do you think human effort has a role to play in reducing FWL? What of 

technology and packaging? 

23. How do you sustain these improvement practices? 

24. Are these sustainability approach effective? 

 

4. To understand various learning mechanism that is being promoted 

by FSC stakeholder’s  
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25. Do you think your supply chain partners are allowed to question the 

reasons why there is FWL?  

26. Are they allowed to make a change or provide solution towards the 

reduction? 

27. The methods/strategies that were earlier discussed, how are they 

developed? Are your supply chain partners involved?  

28. In your opinion what kind of learning practices are in place in your 

organisation? So people learn through?  

29. How effective are these learning mechanisms?   

30. Do you think your organisation has become learning organisations that 

continuously improve systems based on feedback from your supply 

chain partners? 

31. What mechanism does your organisation have in place to ensure you 

continuously improve your system towards FWL reduction? 

32. Are there anything is missing on how your organisation learns? 

CONCLUSION: 

Is there any other information about aspects of the project that you think 

would be useful for me to know? (If so, need to probe to gather the 

information) 

------------------------------------------------------------------------------------------------------ 

Thank you for your response. I need to re-emphasize again that these 

responses are confidential, and you will not be named directly in any 

publication that has to do with this research. Additionally, please feel free to 

get in touch with me through this self-addressed stamped envelope if you have 

any further comments on these questions or if you want to offer further 

clarification. You are also free to withdraw from this process at any time even 

after now. 

Once again, thank you. 
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