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Abstract: This paper examined the extent to which application of lean 
management helped in the prevention of post-harvest loss (PHL) among 
grocery retailers. It also filled the gap on how socioeconomic situations (SES) 
of retailers in vegetable supply chain (VSC) influenced the adoption of circular 
economy (CE) as an inimitable tool against PHL. A survey of 337 retailers was 
undertaken in Akinyele grocery market Ibadan, the result showed that retailers 
believed the adoption of the LM principle statistically predicted the reduction 
in the volume of PHL of studied vegetables. Similarly, SES variables of gender 
and literacy significantly predicted the adoption of principles of CE in the 
management of PHL based on retailers’ perceptions. Findings suggest that 
forging of inter-organisational relationship is critical for successful 
performance of lean in VSC; likewise, knowledge management (KM) tool of 
literacy is an important consideration in adopting a novel strategy to guide 
against PHL among members of VSC. 
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1 Introduction 

It is no longer newsy that the Sub-Saharan Africa (SSA) region has for long been 
bedevilled with an enervative food shortage debacle. As of 2018, verified statistics have 
it that the region was home to more than half of the global total of acutely food-insecure 
people, estimated at 65 million people (Reid, 2021). Analysts observed that before the 
advent of the present economic and health impacts occasioned by the COVID-19 
pandemic (which has further driven millions deeper into poverty in SSA) (Ivanov and 
Das, 2020); the region in past decades has suffered a compressed cycle of disturbing 
climatic change, debilitating armed conflicts and huge population growth – all of which 
has deepened the vicious grip of famine in it (Reid, 2021; Food and Agriculture 
Organisation of the United Nations et al., 2021). 

SSA disturbing reality of food shortages problem are accentuated by the 
disheartening fact that it surpasses that of ‘lack of natural endowments’ studies indicated 
that the region has around 600 million hectares of uncultivated arable land, and is also 
blessed with 70% of its over a billion population engaged in the agricultural sector (FAO, 
2018). Apart from having a chunk of its vast arable landmass uncultivated, farmers in 
SSA unlike their counterparts in the developed world deploys outdated technologies and 
techniques in virtually every node of the food supply chain, which translated to low 
productivity (both in actual farming output and management of harvested yields) 
(Obasanjo, 2012; Sherzad, 2015; Razaei and Liu, 2017; FAO, 2018). The problem of 
food shortages in the region is further exacerbated by the lethargic responses of different 
stakeholders in embracing novel food sustainability projects and the employment of 
strategic supply chain management (SCM) techniques in the management of the food 
chain from ‘farms to homes’ (Obasanjo, 2012; Folinasa et al., 2013; Velasco-Munoz  
et al., 2021). 

It is believed that the global food chain averaged 14% post-harvest loses (PHL) per 
annum in the last decade (FAO, 2019). The picture for SSA as should be expected, is 
gloomier, available statistics on the discourse showed that the estimated monetary value 
of all grain PHL in the region for over a decade has been around a staggering  
USD 4 billion per year (Sheahan and Barrett, 2017; FAO, 2019). Expectedly, food items 
like vegetables, fruits and groceries rank relatively high amongst farm produce with the 
highest rate of spoilage: a 2016 FAO statistics showed that an annual average of 20% of 
these farm products were lost to PHL in the last one decade globally mainly due to the 
employments of poor supply chain (SC) and preservation techniques (FAO, 2019). 

Nigeria is the largest producer of tomatoes in SSA with an annual estimated 
production of 1.5 million tonnes. Tomatoes as a popular part of the Nigerian diet and is 
widely consumed fresh and cooked. Sadly, the annual PHL of tomatoes in Nigeria is 
estimated at a whopping 60% of the total production (Nassarawa and Sulaiman, 2019). 
Onion, just like tomato, is a vegetal bulb that is utilised as a flavoring and taste-enhancer 
with very attractive sensorial appeal when used as spice and condiments in foods. The 
annual productions estimate for Nigeria is over 700,000 tonnes and it is reported that 
annual PHL from this figure can be as high as 35% (Nasssarawa and Sulaiman, 2019; 
FAO, 2021). Bell or sweet peppers are culinary vegetables, which are consumed as fresh, 
dried, grounded or processed condiments. Nigeria, with annual production figure of  
753 tonnes is the seventh highest producer in the world and the second highest producer 
in Africa (FAO, 2021). These three vegetables are by far the most popular in Nigeria, 
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with some 90% of the country’s population affirming their consumption above any other 
types of vegetables (Nassarawa and Sulaiman, 2019; Sodeeq et al., 2021). 

Several studies have investigated different aspects of PHL of farm produce, some 
contributory factors to their occurrences and their effects on the achievement of food 
security globally. An FAO study established two main causes of PHL, the study 
conceptualised these causes as being either direct or indirect (FAO, 2019). The direct 
cause is rooted in some critical factors, often beyond the control of farmers and 
consumers: chief among which are problems relating to pest attacks and climate change. 
The indirect drivers are more complex in nature as they include the amalgamation of the 
forces of market prices, poor storage system, quality of public services, existing legal 
framework, the subsisting culture of a place and the willingness to adopt novel 
technological development in the management of the food chain. 

Different studies that examined incidences of PHL, their causes, their spatial and 
temporal patterns globally, established that PHL occurs at three strategic levels on the 
food chain (Pawerz, 2014; Razaei and Liu, 2017; Dome and Prusty, 2017; Dora et al., 
2020; FAO, 2019; Nassarawa and Sulaiman, 2019). The three levels are: the activities of 
food producers/farmers at the upstream segment, the midstream actions of food 
processors/distributors/marketers and the downstream activities of consumers as 
characterised in their behavioural disposition towards food wastages (Razaei and Liu, 
2017; Dome and Prusty, 2017; Dora et al., 2020; FAO, 2019; Nassarawa and Sulaiman, 
2019; FAO, 2021; Sugri et al., 2021). Literature search overtime revealed that all the 
three levels have received the attention of the academic community. However, there is a 
conspicuous dearth of research that provide an empirical assessment on how the 
implementation of SC technique of lean management and the impact of cohesiveness of 
SC collaboration among midstream chain members (wholesalers and retailers) have on 
the mitigation of PHL for some vegetable produce (Razaei and Liu, 2017; Dome and 
Prusty, 2017; Dora et al., 2020). 

Dome and Prusty (2017) provided an empirical analysis among members of 
Vegetable supply chain (VSC) in Ethiopia which quantify the amount of PHL of some 
selected vegetables. Although the study gave a veritable insight on the extent/cost of PHL 
suffered by wholesalers and retailers as members of VSC in the study area, it failed to 
provide an empirical assessment which years of experience as members of VSC, the 
influence of SC interrelationship (as evident in the willingness to share knowledge on of 
the adoption of lean management technique) and adoption of lean principle has on the 
possibility of achieving a reduction in the volume PHL suffered among members of VSC. 
This study, therefore, fills a gap by providing an objective insight into how SC 
relationships can aid personal learning and the adoption of novel management technique 
which in turn can be a harbinger of much-desired reduction of PHL in the value chain for 
vegetable products. Results from some earlier researches have shown that the 
development of a strong interpersonal relationships among organisational workers do not 
only aid personal learning of new innovations among employees but also leads to an 
overall improvement in organisational performance (Lankau and Scandura, 2002; 
Opengart, 2015; Bodjrenou et al., 2019). 

Another gap that this research filled is to provide an empirical assessment on the 
recognition and adoption of the concept of circular economy (CE) as an inimitable tool 
for closing PHL loops and designing out wastes for the selected vegetal produce among 
midstream members in the food chain (Boon and Anuga, 2020). CE is based on three 
main principles: controlling finite stock of natural resources, closing loops, and designing 
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out waste. There are only few studies emphasising roles which key social economic 
situation (SES) of midstream SC members add to the understanding and adoption of CE 
concept as means of militating against PHL in VSC. Research findings of late indicated 
that SES attribute of gender influences respondents’ disposition to issues of CE and 
sustainable management of resources (Atlason et al., 2017; Bulut et al., 2017; Nainggolan 
et al., 2019; Zinecker et al., 2020). Findings have revealed that “women at the household 
level are more likely to recycle, minimise waste, buy organic food and eco-labeled 
products, and engage in water and energy savings initiatives” (Atlason, et al., 2017; Bulut 
et al., 2017; Nainggolan et al., 2019; Zinecker et al., 2020). However, there are scanty 
evidences of empirical research which utilises the SES variables (of gender and 
educational attainment) to examined dispositions of midstream SC members to the 
adoption of the concept of CE as tool in the reduction of PHL of vegetables. This study 
aimed to fill these identified research gaps using the case of VSC in Nigeria. 

2 Literature review 

2.1 Lean management, supply chain collaboration and enhancement of supply 
performance 

The reality behind the fulfilment of the simplest modern-day customer’s order is hinged 
on the inevitability of supply chain collaboration (SCC) just as much as that of the 
availability of a viable value chain for such product (Kampstra et al., 2006; Ramanathan 
and Gunasekaran, 2012; Ajayi, 2016; Essuman et al., 2021; Pires et al., 2021). A review 
of extant works on the performance or agility of the contemporary SC system posited that 
the achievement of a sustainable SCC is built on the strength of formed strategic 
alliances/joint ventures with the overarching influence of shared collaborative planning, 
forecasting, and replenishment framework (CPRF) among all partners (VICS, 2002; 
Bahinipati and Deshmukh, 2012; Ajayi, 2016; Essuman et al., 2021). Many scholars 
equally argued that the incorporation of lean practices into the modern-day SC 
architecture could be traced to the singularity of the desire of its proponents “to improve 
the performance of an enterprise by developing all of its production factors” (Rizzardo 
and Brooks, 2003; Vlachos, 2015; Levinson, 2016). 

Even the most excoriating critic of lean and SCC will be convinced by the positive 
impact that the adoption of the two philosophical viewpoints have on SCM. Pieces of 
evidence have shown that lean thinking If well implemented, usually assist management 
teams to identify the ideal conditions under which personnel, material resources, and the 
entire SC network (including external SC partners) can work together to add value to the 
organisation with as little waste as possible (Rizzardo and Brooks, 2003; Levinson, 
2016). It has also been discovered that, unlike some novel management concepts that 
operate in silos, the lean management concept offers a pragmatic and robust architecture 
that makes it to be readily compatible with other SCM concepts in the pursuit of a desired 
SC performance (SCP) (Anand and Kodali, 2008; Kisperska-Moron and De Haan, 2011; 
Tortorella et al., 2018, 2019; Vanichchinchai, 2019a). Various scholars posited that the 
attraction behind lean management appeal to the global business community also lies it 
ability to provide proven constructs that usually results not only in the elimination of 
waste for the enterprise but also guarantee the fulfilment of values to customers’ 
purchases/orders (Womack and Jones, 2003; Tsasis and Bruce-Barrett, 2008; Flynn et al., 
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2010). Lean thinking was originally conceptualised and employed as a construct in the 
Toyota production system (TPS). 

Doubtlessly, its roles in augmenting the agile production system in the automotive 
industry led to an upsurge in it utilisation as a tool for just-in-time (JIT) achievement at 
tactical and operational stages of SCM, particularly within actual production systems in 
many industrial plants (Flynn et al., 2010; Vanichchinchai, 2019b). Lean operates on five 
distinctly defined goals, these are; 

1 specification of value 

2 identification of the value stream 

3 the avoidance of interruptions in value flow 

4 establishment of medium for customers to pull value 

5 continuous pursuit of perfection. 

By the end of the 20th century, lean arguably has crystallised itself as a holy grail in the 
achievement of consistent JIT, elimination of wastes, and unnecessary overheads in the 
manufacturing sector, however, its successes as a tool in the building of strategic 
collaborative relationships with the aim of achieving consistent optimal SCP among SC 
partners in the agro-allied sector of VCS remained unclear. Available pieces of evidence 
have shown that the optimisation of the adoption of a viable SCR built on the pragmatic 
architecture of efficient lean has the ability to cut down the operating costs in automotive 
supply chain (ASC) (Tortorella et al., 2018; Qamar et al., 2018; Vanichchinchai, 2019a). 
It is observable that some of the readily available studies often focused on manufactured 
products with a relatively long shelf life or products with technical life cycle rather than 
biological life cycle as conceptualised by some scholars in the Cradle 2 Cradle design 
(Braungart et al., 2006; Ellen MacArthur Foundation, 2017; Wautelet, 2018). For 
example, Tortorella et al. (2018) and Vanichchinchai (2019b) both provided empirical 
pieces of evidence that there is a possible causality between lean, SCR, and SP in ASC in 
Brazil and Thailand respectively. 

There is, therefore, the need to examine if similar results as obtained in these earlier 
researches can be replicated in VSC given the relatively higher rate of the product 
decomposition experienced in VSC, particularly in a developing economy like Nigeria 
where several studies have indicated that the pattern and functionality of SC processes 
greatly differ from observed practices in the developed economies (Ajayi, 2016; Dome 
and Prusty, 2017; Essuman et al., 2021). Similarly, it has also been observed that there is 
limited evidence of available empirical literature that examined the interrelationship 
between lean, SCC and how the combination of the two predicted the achievement of 
SCP by focusing on other attributes of SCP that are not directly cost-related (information 
sharing and proliferation of novel knowledge) among SC partners who are united in  
their desire to achieve a significant reduction in waste (Anand and Kodali, 2008; 
Kisperska-Moron and De Haan, 2011; Tortorella et al., 2018; Vanichchinchai, 2019b). 

This study, therefore, contributed to the body of extant research on the discourse by 
providing empirical evidence of how the adoption of lean among SC partners which 
operate under a cohesive SCR has impacted SP (particularly as it relates to the reduction 
of PHL of vegetable products) in a developing economy like Nigeria. 
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3 Influence of SES attributes of gender and educational attainment on the 
adoption of CE as a tool to address PHL of VCS 

Towards the end of the twentieth century, it became obvious to global business leaders 
and environmentalists that the one-way model of the utilisation of resources in which 
goods are manufactured from raw materials, sold, used, and then incinerated or discarded 
as waste was no longer sustainable (Boulding, 1966; Pearce and Turner, 1990; Turner  
et al., 1993). Various scholars posited that with the quantum rise in the global population 
beginning from the post Second World War baby boom era, the strong influence of such 
steep population increment on the consumption of earth’s finite natural resources and the 
consequential effects of both on the negative exploitative means of harnessing 
environmental resources – it is imperative that a shift from the traditional linear economy 
model is not a mere choice but a commonsensical decision (Boulding, 1966; Pearce and 
Turner, 1990; Turner et al., 1996; Braungart et al., 2006; van Buren et al., 2016; 
Korhonen et al., 2018; Wautelet, 2018; Hysa et al., 2020). 

Ellen MacArthur Foundations’ (2017) conceptualisation of CE shared some 
similarities with the position of earlier scholars, although it emphasised the ability of CE 
to build capital at three distinctive but analogous levels (natural, economic, and social). 
They posited that CE is a clear departure from the ‘take-make-dispose’ extractive system 
found in the traditional linear economy model, CE they observed, prioritises ‘restorative’ 
and regenerative designs and advanced a sustainable framework that is capable of 
redefining products and services to design out waste, minimising negative 
(environmental) impacts underpinned by a conscious transition to renewable resources 
(Ellen MacArthur Foundation, 2017; Boon and Anuga, 2020). 

Available evidence has shown that the application of the CE model in the 
management of environmental resources has been met with great successes in the 
achievement/restoration of natural, economic, and social capitals in different parts of the 
world (Braungart et al., 2006; van Buren et al., 2016; McKinsey and Company, 2016; 
Korhonen et al., 2018; Wautelet, 2018; Ellen MacArthur Foundation, 2017; Boon and 
Anuga, 2020; Hysa et al., 2020). For example, findings indicated that the adoption of CE 
alongside other eco-friendly concepts by EU chemical manufacturing industries 
significantly helped in the achievement of key environmentally benefitting goals of 
carbon reduction and resource efficiency (Glavic et al., 2021). Similarly, it was 
discovered that the integration of the CE concept into the financial valuation system has 
the capability of extending the lifespan of an asset by making it pass through the ‘4R 
asset circularity framework’ (reuse, refurbish, remanufacture and recycle), thereby 
achieving the overall goal of sustainable management of earth’s resources  
(Rodrigo-González et al., 2021). 

Apart from the desirable economic benefits that a meticulous implementation of CE 
offers countries and regions; it is also helping in the decoupling global economic growth 
from the traditional linear economic model that has been identified as a major harbinger 
of global warming/environmental degradation (Glavic et al., 2021). Scholars generally 
affirmed that the increasing waves of adverse environmental conditions ravaging various 
locations globally (evidenced in incessant cases of flooding, hurricane, tsunamis, 
heatwave, drought, and desertification) is sounding a death knell to the non-eco-friendly 
traditional linear model of utilisation of earth’s natural resources (McKinsey, 2016; 
Ajayi, 2020a; Glavic et al., 2021; Rodrigo-Gonzalez et al., 2021). 
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Table 1 Analysis on how variables used in the study are derived and employed 

S/N Name of 
concept 

Nature of 
utilisation of 
concept as a 

variable in the 
present research 

How variables are 
developed/used in 

extant studies 
References 

1 Lean 
management

/grocery 
retail 

Predictor 
(Independent 

variable) 

Lean management 
in 

performance/intern
al lean practices 

(ILP) in 
manufacturing and 

development of 
grocery retail lean 

scale (GRLS) 

Shah and Ward (2007), 
Flynn et al. (2010), Behrouzi 
and Wong (2011), Alfonso 

and Cabrita (2015), 
Vanichchinchai (2019a), 
Moyano-Fuentes et al. 

(2019), Garcia-Buendia et al. 
(2021) Lukic (2012), Negi 
and Anand (2015, 2016, 
2017), Madhani (2020) 

2 Supply 
performance 

(SP) 

Dependent 
variable 

key performance 
Indicators (KPI) of 
the leanness of a 
supply chain in 
five key areas 
(profitability, 

customer retention, 
quality, delivery, 
and reduction in 
the volume of 

waste) 

Shah and Ward (2007), 
Alfonso and Cabrita (2015), 

Vanichchinchai (2019b), 
Moyano-Fuentes et al. 

(2019), Garcia-Buendia et al. 
(2021), Buer et al. (2021) 

3 Supply chain 
relationship 

(SCR) 

Control variable Metrics of supply 
chain relationship 

and supply 
performance 

Kampstra et al. (2006), 
Ramanathan and 

Gunasekaran (2012); Ajayi 
(2016), Essuman et al. 

(2021) 
4 Circular 

economy 
Dependent 
variables 

Constructs of 
circular economy 
impact on PHL of 
selected vegetables 

Ellen MacArthur Foundation 
(2017), Boon and Anuga 

(2020), Hysa et al. (2020), 
Glavic et al. (2021), 

Rodrigo-Gonzalez et al. 
(2021) 

Source: Author’s analysis 2022 

While it is irrefutable that the implementation of CE has brought tremendous  
socio-economic and environmental benefits to economies in the developed world, such an 
averment about its benefits in developing countries might not totally be true given some 
startling economic facts. There are disturbing knowledge and technological gaps in the 
application of the circularity economic model as against the familiar linear model in most 
developing countries (Boon and Anuga, 2020). This study filled a noticeable gap in the 
body of available literature by analysing influences that key SES variables of gender and 
level of educational attainment have on the adoption of principles of CE in the 
management of PHL of selected vegetables among midstream actors in Nigeria. 
Available pieces of evidence from developed economies have shown that empowered or 
educated women are major drivers of circularity economic change, either as consumers or 
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as decision-makers, whether in homes or workplaces (Atlason et al., 2017; Bulut et al., 
2017; Nainggolan et al., 2019). 

Similarly, it has also been argued that employing an integrative gender equality 
policy is essential for the successful implementation of a CE strategy (Melnyk et al., 
2019; Zinecker et al., 2020). In South Western Nigeria and in Ibadan metropolis 
particularly where this study was conducted, the female gender constituted the bulk of the 
population that made up the mid-stream node of VSC, as they are mostly retailers of the 
selected vegetables. This research, therefore, amongst other objectives provided an 
empirical analysis of influences that gender and literacy level has on the understanding 
and utilisation of CE model in the management of PHL of the studied vegetables in 
Ibadan metropolis, Nigeria. 

To achieve the study objectives, the following derived hypotheses from the reviewed 
literature are tested: 

H1 Years of working experience as members of VSC, activeness of retailers in SC 
collaborative relationship and the extent of the adoption of the lean management 
principle based on the perceptions of respondents do not have significant impact on 
the reduction in the volume of PHL of studied vegetables. 

H2 SES variables of gender and level of educational attainment do not have significant 
influence on the adoption of principles of CE in the management of PHL of selected 
vegetables among midstream actors. 

4 Research method 

In order to achieve the set objectives of this study, a positivist approach was chosen. The 
ethical approval for the research was obtained from the ethical committee of Redeemer’s 
University. In line with the dictate of the ethical approval, all respondents were 
individually informed of their ethical rights before being sampled. The Multistage and 
random sampling techniques are used in selecting participants for this study. Arguably, 
Ibadan metropolis housed three of the biggest fresh vegetable markets in the South 
Western part of Nigeria. These three markets are located in Sasa, Onigaari, and Akinyele, 
it has been noted these suburbs of the metropolis performed food basket functions for 
Ibadan metropolitan area amongst other ancillary functions (Sodeeq et al., 2021). 

The three markets are also among the main break-of-bulk – points in the South 
Western part of Nigeria for fresh vegetables that are produced mainly in the savannah 
region of Northern Nigeria. At the first stage of sampling, the Akinyele market was 
chosen as the study site for the study. Akinyele market is located in a site owned and 
managed by the federal ministry of agriculture and rural development (FMARD). The 
market which is lies to the north of the metropolis is situated some 15 kilometres away 
from the centre of Ibadan and presently occupies an enclosed site with a size of a rough 
estimate of 0.025 hectares (200 square metres). Due to its geographical position (as it lies 
to the north of the metropolis) Akinyele grocery market is the first break-of-bulk point for 
haulage trucks and tankers used in the conveyance of groceries from the northern 
farmlands to Ibadan metropolis. 

The organisation of the market is under a unionised structure (or a loosely defined 
economic guild). Although, the site of the market is owned by the federal government 
(FG), the management of its internal structure (allotment of market stall/space, 
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maintenance of the facility, brokerage, and arbitration) is carried out by the leadership of 
the guild or union. Records of the Union showed that there are 958 registered retailers 
who operate in the market at the time when this research was carried out. These retailers 
are generally of two types, the first group consists of those who operate both as brokers 
and retailers. 

This set, who are mainly of Hausa stock (of northern Nigeria extraction) are familiar 
with various farmlands in the northern region where these vegetables are grown and so 
act as brokers to southern co-retailers who rely upon them for regular procurement of 
fresh stocks. However, they also own and operate retail stalls from where they also 
merchandise their wares. The second category of retailers are those who are mainly of 
Yoruba ethnic nationality – they are solely involved in the retailing of groceries, this 
category of retailers does not perform ‘brokers function’ alongside their retailing activity. 
As earlier observed the market operates under a loose form of guild economy. Main bulk 
procurement by retailers is done from wholesalers, who also act as in-between for 
farmers and retailers. 

The wholesalers also provide the transporting functions of moving the product from 
various farms scattered in different states of the north, some as far as 700km away from 
Ibadan. Available literature underscored the relevance of guilds as associations formed by 
people who have mutual business interests that leverage on the economic power which 
such union confers on them to exert some measure of socioeconomic and political control 
on a particular trading concern within a state (Ogilvie, 2014; Prak, 2018; Hoogenboom  
et al., 2018). According to Ogilvie (2014), guilds over time have created ‘a cloak of 
invincibility' around them that has led to their survival over many millennia and in many 
cultures. Generally, their functionality revolves around the ability to regulate practices 
by: 

1 moderating competition and market structure 

2 ensuring security and contract enforcement 

3 provision of information asymmetries and quality standards 

4 contributing to human capacity development 

5 encouraging technological innovation (Ogilvie, 2014; Prak, 2018; Hoogenboom  
et al., 2018). 

Conceivably, the grocery production in Nigeria is structured as a not ‘well-defined 
economic guild’ system. The chain members engaged in the production process (farmers, 
wholesalers, and retailers) exhibits variants’ of all identified traits listed above and 
through it exercises a vice grip dominion on the market of grocery in the country. Using 
records of the union as a basis, the effort was made to randomise the sampling of the 
population; every even-numbered member on the record was tracked down to their stall 
and subsequently sampled. In all, 497 respondents were sampled from which 337 
questionnaires were retrieved (70% of the sampled population) and it was the information 
garnered from these research instruments that are used for the analysis. The research 
exercise was carried out between April and July 2021. 

Arising from this, a structured questionnaire was developed as the research 
instrument, the questionnaire contained pre-tested items which provided a measurement 
for the objectives of the study. The questionnaire was subdivided into four sections: 
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1 the first section was the socio-economic characteristics of the respondents 

2 the second section provided the measurement of respondents perceptions’ on the 
possibility of causality the adoption of lean, SCR, and the achievement of SP 

3 the third section was devoted to respondents’ perceptions on how their SES variables 
of gender and level of educational attainment have influenced their adoption of 
principles of CE in the management of PHL of selected vegetables 

4 the fourth section gathered information on the operationalisation and applicability of 
the five stages of GRLS in the achievement of set objectives based on the 
perceptions of respondents. 

Table 2 Development of constructs and scales from previous works 

S/N 
Concepts 

applied in the 
study 

How previous 
measurements/constructs are 

developed/used 
References 

1 Lean 
management 

Lean management in 
performance /internal lean 

practices (ILP) in 
manufacturing 

Shah and Ward (2007), Flynn  
et al. (2010), Behrouzi and 
Wong (2011), Alfonso and 

Cabrita (2015), Vanichchinchai 
(2019), Moyano-Fuentes et al. 
(2019), Garcia-Buendia et al. 

(2021) 
2 Supply 

performance 
(SP) 

Key performance indicators 
(KPI) of the leanness of a 

supply chain in five key areas 
(profitability, customer 

retention, quality, delivery, and 
reduction in the volume of 

waste) 

Shah and Ward (2007), Alfonso 
and Cabrita (2015), 

Vanichchinchai (2019b), 
Moyano-Fuentes et al. (2019), 
Garcia-Buendia et al. (2021), 

Buer et al. (2021) 

3 Supply chain 
relationship 

(SCR) 

Metrics of supply chain 
relationship and supply 

performance 

Kampstra et al. (2006), 
Ramanathan and Gunasekaran 
(2012), Ajayi (2016), Essuman 

et al. (2021) 
4 Grocery retail 

lean scale 
(GRLS) 

Construct of lean management 
scales in grocery retail 

Lukic, 2012, Negi and Anand 
(2015), Negi and Anand (2016), 

Negi and Anand (2017), 
Madhani (2020) 

5 Circular 
economy (CE) 

Constructs of circular economy 
impact on resource 

management 

Ellen MacArthur Foundation 
(2017), Boon and Anuga (2020), 
Hysa et al. (2020), Glavic et al. 
(2021), Rodrigo-Gonzalez et al. 

(2021) 

Source: Author’s Analysis 2022 

A pre-field exercise was undertaken in order to ensure their validity and reliability to 
researches in the service sector or among retailers to be specific. The Cronbach alpha test 
was carried out on each of the constructed multi items instruments. A Cronbach’s alpha 
lower than 0.60 indicates poor reliability, values between 0.6 and 0.7 are acceptable and 
values equal to or higher than 0.70 indicate good scale reliability (Churchhill 1979; 
Simchi-Levi et al. 2003; Quesada et al. 2012; Ajayi 2016, 2020b; Ajayi and Mazinyo, 
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2020). Respondents perceptions’ on the possibility of causality between the adoption of 
lean, SCR and the achievement of SCP subscale with 12 items had a Cronbach alpha of 
0.91 (α = 0.91), The respondents’ views on how influential has been SES variables of 
gender and level of educational attainment on their adoption of principles of CE in the 
management of PHL of selected vegetables subscale which contained 9 items has a 
Cronbach alpha of 0.89 (α = 0.89), while for the GRLS applicability with a subscale of 21 
has Cronbach alpha of 0.81 (α = 0.81). Subsequently, the information gotten from these 
questionnaires were processed by codifying them into a Microsoft Excel 2014 workbook 
sheet for database management operations. These processed data were later migrated to 
an IBM statistical package for social sciences (SPSS) version 23 environment for 
statistical analyses. 

5 Results 

The demographical attributes of respondents are in Table 2. 337 respondents participated 
in the study including 144 (42.73%) males and 193 (52.27%) females. Grocery retailing 
in the South-Western part of Nigeria is traditionally seen more as a ‘female vocation’, 
although there is a growing population of males making an incursion into the trade in 
recent times. The educational distribution of the population indicated that 80 (23.47%) of 
the population had no formal or ‘Western education’. 189 (56.08%) of the population had 
primary school leaving certificate (PSLC) or six years of formal education, 42 (12.46%) 
had secondary school certificate examination (SSCE) or twelve years of formal training, 
14 (4.16%) had National Diploma or fourteen years of scholarly training while 12 
(3.56%) are first degree holders. 

The educational distribution of the respondents indicated that 269 (79.82%) of the 
sampled respondents had between PSLC and no formal training at all. This fact definitely 
undermined the understanding of novel approaches in managing PHL. Low literacy level 
among respondents also made the administration of the research instrument to this 
category of respondents a bit burdensome as an interpretation of some of the prepared 
questions had to be done from English to Yoruba and Hausa languages in different 
instances. 

The first hypothesis which stated that years of working experience, activeness of 
retailers in SC collaborative relationship, and the adoption of the lean management 
principle do not have a significant impact on the reduction in the volume of PHL of 
studied vegetables was tested by the use of hierarchical linear regression (HLR) model. 

Table 1, provided the details of the result from the tested hypothesis. Six-step 
hierarchical regression analyses were conducted and in step 1 factors that could affect the 
outcome of the expected results were placed under control by adding them to the model. 
Years of work experience and level of participation as a member of a structured SC were 
added in step 1 and the result revealed that both variables were significant predictors of 
the adoption of the principles of lean management as a means of reducing PHL of the 
selected studied vegetables. They jointly contributed 6% to the total variance observed in 
the willingness of VSC midstream members (retailers) to adopt lean management and 
subsequent reduction in the volume of PHL observed in the VSC [R = 0.24, R2 = 0.06, 
F(2, 334)= 9.96, p < 0.01]. Independently, years of work experience predicted reduction 
in PHL of studied vegetables in the sense that midstream members avowed that with 
lengthier years of working experiences comes significant increment in volume of produce 
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saved from PHL (β = 0.14, t = 2.56, p < 0.05). On the contrary, the prediction of a 
reduction in the volume of PHL by the membership of a structured SC was negative  
(β = –0.18, t = –3.31, p < 0.01). Impliedly, this means that respondents do not believe 
that being an active member of the studied VCS decreases PHL along the chain. 

In step 2 of the model, a definition of value was added to the model and the variables 
predicted reduction in PHL of the studied vegetables (on the basis of the perception of 
respondents) jointly contributing a significant variance of 8% [R = 0.27, R2 = 0.08,  
F(3, 333) = 9.02, p < 0.01]. This implied that definition of value accounted for additional 
2% significant variance to the observed differences (ΔR2 = 0.02, β = 0.14, t = 2.61,  
p < 0.01). Mapping of value stream was added in step 3 of the model. The result revealed 
that mapping of value stream did not significantly predict the reduction in PHL of the 
studied vegetables (based on the perceptions of respondents) (β = 0.04, t = 0.58,  
p > 0.05). However, the joint prediction of the variables in step 3 was significant [R = 
0.28, R2 = 0.08, F(4, 332) = 6.84, p < 0.01]. 

Creation of product flow was added in step 4 and it was observed that the 
achievement of a reduction in the volume of PHL improved with a significant increase in 
the creation of product flow (β = 0.39, t = 6.87, p < 0.01). Jointly, a significant variance 
of 19% was observed in the reduction in the volume of PHL of studied vegetables based 
on perceptions of respondents [R = 0.44, R2 = 0.19, F(5, 331) = 15.67, p < 0.01]. This 
account for 11% significant variance attributed to the creation of product flow  
(ΔR2 = 0.11, ΔF = 47.18, p < 0.01). 

In step 5, establishing pull factors was added to the model, however, it did not 
significantly predict the achievement of a reduction in the volume of PHL (β = 0.01,  
t = 0.24, p > 0.05). The joint prediction with other earlier variables were still significant 
with 19% observed variance [F(6, 330) = 13.03, p < 0.01]. Lastly in step 6, the pursuit of 
SC perfection was added to the model and the result shows that the achievement of a 
reduction in the volume of PHL by respondents increases significantly (β = 0.14, t = 2.55, 
p < 0.01). Also, there was a significant joint variance as 21% observed in the 
achievement of a reduction in the volume of PHL of the studied vegetables based on the 
adoption of lean management principle [R = 0.46, R2 = 0.21, F(7, 329) = 12.28, p < 0.01]. 
This means that the pursuit of a consistent reduction in the volume of PHL accounted for 
the additional 2% variance observed in step 6 of the model (ΔR2 = 0.02, ΔF = 6.48,  
p < 0.05). Based on the significant joint prediction of the adoption of lean management 
principle on the achievement of a reduction in the volume of PHL, hypothesis one was 
rejected. The second hypothesis which stated that socioeconomic situation (SES) 
variables of gender and level of educational attainment do not have significant influence 
on the adoption of principles of CE in the management of PHL of selected vegetables 
among midstream actors was tested. The second hypothesis was tested through analysis 
of variance (ANOVA). First, a table of mean and standard deviation (SD) that showed the 
variance in SES variables of gender and educational attainment on the implementation of 
Circular economic (CE) as a tool to mitigate against PHL was made. This was followed 
by the ANOVA table which showed the summary of the influence of gender and 
educational attainment on the adoption of principles of CE in the management of PHL 
respondents. Lastly, a Sheffe post HOC test was conducted which showed the mean 
difference (MD) in SES variables of educational attainment and gender and their 
influence on the adoption of CE in the management of PHL for the selected vegetables. 
 



   

 

   

   
 

   

   

 

   

   94 A.P. Ajayi    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 3 Hierarchical regression model on how work experience, SCR and LM impact on PHL 
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Table 3 Hierarchical regression model on how work experience, SCR and LM impact on PHL 
(continued) 
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Table 4 Mean and standard deviation table showing the variance in social economic situation 
(SES) variables of gender and educational attainment on the implementation of 
circular economic (CE) as a tool to mitigate against PHL 

Gender Educational level Mean Standard deviation N 
Male Non formal education 2.70 0.483 40 

Primary school certificate 2.67 0.492 57 
SSCE/WAEC 3.24 0.663 25 

OND 3.90 0.304 10 
First degree/HND 3.61 0.559 12 

Total 3.49 0.648 144 
Female Non formal education 2.50 0.577 40 

Primary school certificate 3.65 0.493 132 
SSCE/WAEC 3.72 0.452 17 

OND 3.83 0.419 4 
First degree/HND - - - 

Total 3.76 0.473 193 
The combination 
of male and 
female 

Non formal education 2.64 0.497 80 
Primary school certificate 2.67 0.492 189 

SSCE/WAEC 3.40 0.627 42 
OND 3.81 0.393 14 

First degree/HND 3.76 0.474 12 
Total 3.64 0.570 337 

Table 5 Summary of 4 x 4 ANOVA table showing the influence of gender and educational 
attainment on the adoption of principles of CE in the management of PHL 
respondents 

Source SS Df MS F P 
Gender 0.113 1 0.113 0.515 > 0.05 
Educational level 24.642 4 6.161 27.954 < 0.01 
Gender *educational level 3.201 3 1.067 4.841 > 0.05 
Error 72.285 328 0.220   
Total 109.270 336    

The analysis as presented in Table 2 indicated that males (M = 3.49; SD = 0.65) had a 
similar measure on the adoption of the concept of CE in the management of PHL for the 
selected vegetables when compared with their female counterparts (M = 3.76;  
SD = 0.47). The distribution also revealed that individuals with OND measured highest 
on the adoption/implementation of the concept of CE in the management of PHL for the 
selected vegetables (M = 3.81; SD = 0.39). This was followed by those with either HND 
or first degree (M = 3.76; SD = 0.47). The sequence descended to the lowest with 
individuals who had no formal education measuring least on SC sustainability (M = 2.64; 
SD = 0.50). The outcome implied that a higher level of educational attainment enjoys a 
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strong relationship with the adoption/implementation of the concept of CE in the 
management of PHL among respondents. 
Table 6 Sheffe post HOC test showing the mean difference in SES variables of educational 

attainment and gender and their influence on the adoption of CE in the management 
of PHL for the selected vegetables 

S/N Educational level Non formal PLSC SSCE OND BSc HND 
1 Non formal 

education 
-      

2 Primary school 
certificate 

0.02 -     

3 SSSCE/WAEC 0.76* 0.74* -    
4 OND 1.17* 1.15* 0.41* -   
5 First degree/HND 1.12* 1.10* 0.36* 0.05 -  

Note: The mean difference is significant at 0.05. 

It is safe to posit, therefore, that the more educated or literate retailers/wholesalers 
become the higher is their willingness to implement the concept of CE in the 
management of their PHL in the VSC. The interaction influence from Table 2 revealed 
that males with OND measured highest on the implementation of the concept of CE in 
the management of PHL for the selected vegetables (M = 3.90; SD = 0.30) and this was 
followed by females with OND certificate (M = 3.83; SD = 0.42) while female that are 
holders of SSCEcame third (M = 3.72, SD = 0.45). It is instructive that females with no 
formal education and male with primary school education ranked lowest in the 
adoption/implementation of the concept of CE in the management of PHL [female  
(M = 2.50; SD = 0.58) while male second lowest (M = 2.67, SD = 0.49)]. 

Table 5, which is an ANOVA matrix that tested the second hypothesis indicated that 
gender had no significant influence on the adoption of principles of CE in the 
management of PHL among the respondents [F(1, 328)= 0.515, p > 0.05]. This implied 
that there was no significant difference in the attitudinal dispositions of males when 
compared with their female counterparts on the adoption or implementation of principles 
of CE in order to manage PHL among retailers in the study area. The level of educational 
attainment significantly predicted the adoption/implementation of principles of CE in the 
management of PHL among respondents [F(4, 328) = 27.954, p < 0.01]. This implied that 
the level of education attainment by respondents influences their willingness to adopt or 
implement the concept of CE in the management of PHL of the selected vegetables. In 
all, the identified independent variables (gender and level of educational attainment) had 
a significant interacting influence on the dependent variable (the adoption of CE in the 
management of PHL of the selected vegetables) [F(3, 328) = 4.841, p < 0.05]. This 
negated hypothesis 2. To understand the observed variances and the exact difference in 
education level that led to the significant influence, sheffe post hoc test was conducted 
and the result is presented in Table 6. 

The result from sheffe post hoc test Table 6 indicated that it was only the variance 
between no formal education and PSLC(md = 0.02, p > 0.05), and the difference between 
OND and HND (md = 0.05, p > 0.05) that were not significant. Other differences were 
significant, for example, the difference in the observed variance of respondents who are 
holders of secondary school certificate examination (SSCE) from those with no formal 
education was significant (md = 0.76, p < 0.05), similarly the observed variance among 
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respondents who had SSCE and OND (md = 0.41, p < 0.05). Also, the variance in the 
observed difference of holders of OND from those with no formal education is significant 
(md = 1.17, p < 0.05), ditto for the variance observed in the difference between holders of 
OND and those with PSLC (md = 1.15, p < 0.05). 

6 Discussion 

The results from the first hypothesis indicated that while members of the studied VSC 
significantly affirmed that numbers of years spent as retailers contributed to the adoption 
of lean management and the subsequent reduction witnessed in the volume of PHL: being 
members of a structured SC did not. On its own, this result is not a surprise given the fact 
that one of the observed drawbacks associated with the growth of productive SC 
collaborative relationships in SSA has been ‘distrust’ among chain members (Ajayi, 
2016; Dome and Prusty, 2017). While findings from earlier works have indicated that the 
willingness to share knowledge on the adoption of lean management techniques and the 
development of strong interpersonal relationships among organisational workers leads to 
an overall improvement in organisational performance (Lankau and Scandura, 2002; 
Opengart, 2015; Wu et al., 2015; Bodjrenou et al., 2018; Bellasario and Pavlov, 2019), 
the building of synergistic relationship among chain members often requires agreement 
on consanguinity of the chosen KPI’s among all members in the chain. 

As earlier stated, members of VSC in Ibadan are organised in a loosely defined 
economic guild, ordinarily, such union should provide a platform for better flow of 
information, innovative ideas and capital, that could help in the holistic adoption of 
innovative SC techniques (lean or CE) and the achievement of the much-desired 
reduction of PHL, evidence from this result, however, indicated the contrary. A 
confirmation that laid credence to the fact that significant numbers of the respondents 
believed in operating more as ‘silos’ than as members of SC with similar values is their 
belief that years of experience of retailers will determine the adoption of lean principle 
and the achievement of a reduction in PHL. Experience has shown that overly reliance on 
individual ability always undermines the propensity to share information, adopt new 
innovation and achieve the common goal from such innovative exploit (Lankau and 
Scandura, 2002; Opengart, 2015; Bodjrenou et al., 2019; Bellasario and Pavlov, 2019). 
Relatively low level of literacy among respondents (nearly 80% had just about primary 
school education) could be another critical drawback to the adoption of a novel technique 
in the management of PHL of the studied vegetables in the study area, previous findings 
have indicated that more literate chain members are, the more positively responsive they 
will be to the adoption of innovations (Ajayi, 2016; Boon and Anuga, 2020). 

Results from the hierarchical analysis further indicated that three out of the five 
measures of lean principle significantly predicted reduction in the volume of PHL based 
on the perceptions of the respondents (identification of common values, pull factors, and 
pursuit of a consistent reduction in PHL volume) while two of the principles are not 
significant (mapping of value and smooth flow of products). From this result it  
can be surmised that the three variables that the respondents considered as germane to the 
achievement of the much-desired PHL are returned as significant predictors of the 
adoption of lean; while the two variables that underline forging sustainable  
inter-organisational (IORs) alliances are insignificant (Schilke and Cook, 2013; Guo  
et al., 2017; Oliveira and Lumineau, 2019). 
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In a similar vein, results from the second hypothesis showed that while gender was 
not a significant predictor of the adoption of CE technique in the management of VSC 
among the retailers, educational attainment was. It is observed that CE 3Rs techniques of 
reduce, reuse, and recycle are popular among the studied retailers. They implemented 
these techniques by operating real-time demand scheduling through the maintenance of 
consistent mobile phone contacts with suppliers of groceries from the northern part of the 
country (this prevents glut in the market), selling off old stocks at lowered prices once 
there is a delivery of fresh produce, diversion of scraps to animal feeds, decomposition of 
scraps into manures by farmers who buy them at reduced prices and disposal of waste to 
landfills. As earlier stated, educated females either at home or in workplaces often 
display a greater predisposition to the implementation of CE techniques in the 
management of resources than their male counterpart Atlason et al., 2017; Bulut et al., 
2017; Nainggolan et al., 2019; Melynk et al., 2019; Zinecker et al., 2020). The fact that 
females with no formal education ranked lowest in the adoption and implementation of 
CE in this study Table 6 further buttressed this assertion. 

7 Managerial implication and conclusions 

Striking the much-needed balance in the provision of basic societal needs (food, clothing, 
and shelter) necessary for the optimal functionality of the state in Nigeria has been a 
nervy issue for economist theorists and policymakers for ages. Successive Nigerian 
governments have been hovering between the sensitive options of adopting either a 
welfarist or a capitalist approach in the provision of societal basic needs and necessary 
infrastructure to ease the production processes of these necessities (Maku et al., 2020). As 
earlier noted, the production, distribution, storage, and sales of the studied VSC are 
situated firmly in the control of guild members, who are primarily capitalists. However, 
the inability of the guild to forge ‘a trustful strategic alliance’ among chain members is a 
critical deterrent to the adoption of nascent SC techniques that could make the 
achievement of reduction PHL easily possible. 

Organisation theorists affirmed that IORs thrive on the progression of trust elements 
across all levels of interrelationships among partners (Schilke and Cook, 2013; Guo et al., 
2017; Oliveira and Lumineau, 2019). Another reality bought to the fore from this 
research is the indispensability of effective knowledge management (KM) in the 
achievement of efficient IORs (Chiu and Chen, 2016; Sayyadi, 2019; Antunes and 
Pinheiro, 2019) and the consequential effect of the two on the adoption of lean among 
chain members (Shah and Ward, 2007; Flynn et al., 2010. Behrouzi and Wong, 2011; 
Alfonso and Cabrita, 2015; Vanichchinchai, 2019; Moyano-Fuentes et al., 2019;  
Garcia-Buendia et al., 2021). This work also provides a fresh theoretical insight into 
earlier works (Lukic, 2012; Negi and Anand, 2015, 2016, 2017; Madhani, 2020) on the 
application of lean into PHL of VSC and extended earlier theoretical works (Lukic, 2012; 
Nengi and Anand, 2016, 2017; Madhani, 2020) on the development of GRLS. This is 
done by showing the inimitable roles of IORs and KM in strengthening the constructs of 
GRLS. As could be deduced from findings in this study, literacy ability among chain 
members does have a measure of influence in their willingness to adopt innovative SC 
techniques that could help in the achievement of better SP and the reduction in the 
incidence of PHL of VCS. 
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Similarly, findings from this work extended earlier scholarly activities on the concept 
of CE as a tool for reducing PHL of VSC (Ellen MacArthur Foundation, 2017; Boon and 
Anuga, 2020; Hysa et al., 2020; Glavic et al., 2021; Rodrigo-Gonzalez et al., 2021). As 
evinced from this study the confluence of gender and literacy level among citizens should 
be important considerations when deploying CE as a tool for PHL. This strengthened the 
argument of earlier theorists on the importance of these two factors in the understanding 
and utilisation of CE as a tool for ‘closing the loop of PHL’ in VSC (Atlason et al., 2017; 
Bulut et al., 2017; Nainggolan et al., 2019; Melynk et al., 2019; Zinecker et al., 2020). 
Inconsistent policy thrust on food production between the adoption of the Keynesian 
regime (where a deliberate attempt is made to redistribute real income in favour of the 
poor and meeting basic needs of all citizens) and neoliberalism (which favours 
commercialisation and privatisation of nearly all economic activities) has made the 
achievement of a desirable standardisation of food production processes in the country an 
uphill task. 

8 Limitations and future research 

As should be expected this research is not without some limitations. The first of such is 
the sampled population, which was made up of grocery retailers in Akinyele market 
(Ibadan metropolis), while findings indicated that significant relationships exist between 
the studied variables – making a sweeping generalisation based on this for other grocery 
retail markets in Nigeria and by extension, SSA can be misleading. On the scope of the 
study, the focus was on how the adoption of lean and CE techniques influenced the 
reduction in PHL of the selected vegetables based on the perceptions of sampled retailers. 
Other variables (like the economic cost of adopting these techniques, level of information 
and communication technology (ICT) adoption/deployment) were not investigated in this 
study. These variables most likely can also influence operational performance and might 
be an area for future research. Lastly, it is germane to declare that whereas the results of 
the tested hypotheses showed significant relationships among the variables, this should 
not be necessarily assumed to be causality. As indicated above, some other factors not 
considered in this study could also be determinants. Finally, future research should 
endeavour to examine how the adoption of these nascent SCM and environmental 
sustainability concept (lean and CE) affects other food chain production in Nigeria. 
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