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Abstract: This study evaluated the effectiveness of Lean Management principles in enhancing operational efficiency, 

productivity, and sustainability at Nature’s Gift Banana Farm in Lilongwe, Malawi. Employing a mixed-methods approach, 

the research integrated Lean tools such as Value Stream Mapping (VSM), Continuous Improvement (PDCA), Standardized 

Work, First-In-First-Out (FIFO), and Just-In-Time (JIT) to systematically identify and eliminate waste within banana 

production processes. The findings revealed significant improvements, including streamlined harvesting and distribution 

workflows, reduced banana bruising, more efficient irrigation practices, increased harvesting productivity, and substantial 

reductions in waste. The study also identified key challenges in Lean implementation, notably financial constraints and the 

need for comprehensive training, and proposes targeted mitigation strategies. Lean Management’s adoption is shown to 

contribute positively to environmental sustainability by optimizing resource use and minimizing waste by improving worker 

health, safety, and fair labor practices. Recommendations emphasized continued application of Lean tools, ongoing 

investment in workforce training, data-driven decision-making, and the exploration of broader supply chain enhancements. 

This research offered valuable insights and practical guidance for advancing agricultural efficiency and sustainability in 

developing economies. 
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I. INTRODUCTION AND BACKGROUND 

 

 Overview 

Agriculture is a cornerstone of Malawi’s economy, 

providing sustenance for a vast segment of the population. 
Despite its critical importance, banana production faces 

persistent challenges, including climate variability, pest and 

disease pressures (such as Banana Bunchy Top Virus), 

resource limitations, limited supply chains, and market access 

constraints. Nature’s Gift Banana Farm, a medium-sized 

operation in Lilongwe, has experienced significant growth 

and is recognized for its high-quality produce and 

commitment to sustainable practices. The farm’s adoption of 

Lean Management principles represents a strategic response 

to operational inefficiencies, aiming to optimize processes, 

reduce waste, and enhance overall productivity. 
 

 Problem Statement  

Banana farming in Malawi is hindered by operational 

inefficiencies resulting from climate change, pest infestations 

(e.g., Banana Bunchy Top Virus), limited supply chains, and 

inadequate post-harvest handling. While Lean Management 

has demonstrated robust benefits in manufacturing and 

service industries, its systematic application and rigorous 

evaluation in banana production remain underexplored, 

particularly within developing economies. Nature’s Gift 

Banana Farm, despite notable progress in yield and 
sustainability, continues to experience observable yield 

discrepancies, occasional delivery delays, and significant 

waste generation. This research addresses this critical gap by 

rigorously evaluating the effectiveness of Lean Management 

in tackling these operational inefficiencies. 

 

 Purpose of the Study 

To evaluate the effectiveness of Lean Management 

principles in improving operational efficiency, productivity, 

and sustainability at Nature’s Gift Banana Farm. 

 

II. LITERATURE REVIEW 

 

 Global Perspectives on Lean Management  

Lean Management, originating from the Toyota 

Production System, is a philosophy centered on optimizing 

value while systematically eliminating waste (muda) 
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(George,2002; Liker,2004). Its core principles, defining value 
from the customer’s perspective, mapping the value stream, 

creating flow, establishing pull systems, and pursuing 

perfection through continuous improvement (Kaizen) have 

been widely adopted across manufacturing and service 

sectors (George,2002;Liker,2004 ).In agriculture, Lean’s 

application is emerging, with studies indicating significant 

improvements in efficiency, waste reduction, and quality 

(Carrijo & Batalha,2024;Pearcel et al.2021;Fadden & 

Crowfoot,2021). 

 

 Lean in Agriculture  
Research demonstrates that Lean tools, such as VSM 

and standardized work, can significantly boost profitability 

and reduce waste across agricultural value chains. From an 

economic sustainability perspective, Lean directly 

contributes to increased profitability by systematically 

reducing waste and enhancing operational efficiency 

(Saldaña-Romero et al., 2024). Higher crop yields, the 

production of better-quality produce that commands premium 

prices, and the reduced consumption of costly resources all 

contribute to increased profitability and the long-term 

economic viability of agricultural enterprises (Taylor & 

Wilson, 2019). For instance, effectively reducing post-harvest 
losses through the implementation of optimized handling and 

storage processes directly translates into a greater quantity of 

saleable products and consequently higher overall revenue for 

the farm. Furthermore, farms that proactively adopt Lean 

practices often produce more consistent and higher quality 

products, making them more attractive to potential buyers and 

potentially opening doors to more lucrative premium markets 

(AUSVEG, 2023), such as larger retail chains or export 

opportunities that demand stringent quality standards 

achieved through standardized grading and packaging 

processes.  
Lean also encourages the improved utilization of all 

resources, including labor, equipment, and essential inputs, 

leading to reduced unnecessary expenditures and maximizing 

the overall return on investment for the farm (Kanban Zone, 

2019). Eliminating, streamlining workflows and eliminating 

non-value-adding tasks can significantly reduce labor costs 

per unit of agricultural output. 

 

 Conceptual Framework 

The conceptual framework posits that the application of 

Lean Management principles (independent variable) leads to 

the effective use of specific Lean tools (mediating variable). 
This effective tool utilization, in turn, facilitates significant 

waste identification and elimination (another mediating 

variable). The ultimate outcomes of this chain are improved 

operational efficiency, increased productivity, enhanced 

product quality, reduced costs, and overall advancement in 

environmental and social sustainability (dependent 

variables). Challenges and barriers encountered during 

implementation, such as financial constraints, knowledge 

gaps, training needs, and cultural resistance, are considered 

moderating variables that can influence the strength and 

direction of these relationships. 
 

 

 

 Theoretical framework  

 

 Lean Thinking / Theory of Lean: 

 

 Core Idea:  

Developed primarily from the Toyota Production 

System, Lean Thinking is a management philosophy focused 

on maximizing customer value while systematically 

eliminating waste (Muda) in all forms (Ohno, 1988; Womack 

& Jones, 1996). It identifies five core principles: defining 

value from the customer's perspective, mapping the value 

stream, creating flow, establishing pull, and pursuing 
perfection through continuous improvement (Kaizen). 

 

 Relevance:  

This theory directly underpins the entire study, as the 

research is fundamentally about applying and evaluating 

Lean principles and tools in an agricultural context. 

 

III. RESEARCH METHODOLOGY 

 

 Research Approach  

A mixed-methods approach was employed, integrating 

both quantitative and qualitative data collection and analysis. 
Qualitative data were gathered through semi-structured 

interviews, focus group discussions, and direct observation. 

Quantitative data were obtained via questionnaires and the 

meticulous analysis of farm records (Creswell & Craswell, 

2018). This approach provided a comprehensive 

understanding by combining in-depth perceptions with 

measurable impacts. 

 

 Research Strategy  

A case study strategy was chosen to enable an in-depth 

examination of Nature’s Gift Banana Farm within its specific 
real-world context. This design allowed for a holistic 

understanding of Lean Management implementation, 

including the complex interplay of internal and external 

factors influencing its effectiveness (Yin,2014). 

 

 Sampling and Data Collection  

The study population comprised employees and 

supervisors directly involved in operations at Nature’s Gift 

Banana Farm. The sample size for questionnaires was 

determined using the Yamane formula, with data saturation 

guiding the final number of participants for qualitative 
interviews. Purposive sampling targeted key informants with 

direct knowledge of Lean initiatives. Data collection tools 

included detailed interview guides, structured questionnaires, 

and comprehensive observation checklists (Creswell & 

Craswell, 2018). 

 

 Data Analysis  

Qualitative data from interviews, focus groups, and 

observations were analyzed thematically, identifying 

recurring patterns, key themes, and conceptual relationships 

related to Lean implementation and its impacts. Quantitative 

data from questionnaires and farm records were processed 
using SPSS to generate descriptive statistics (e.g., means, 

percentages) and inferential analyses to measure changes in 

key performance indicators (Williams,2014). 
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 Ethical Considerations  
All ethical principles were strictly observed. Informed 

consent was obtained from all participants, ensuring they 

understood the study’s purpose, confidentiality, and their 

right to withdraw. The research protocol was reviewed and 

cleared by the Cavendish University Zambia Ethics 

Committee, and official authorization was secured from 

Nature’s Gift Banana Farm management prior to data 

collection. 

 

IV. RESULTS AND DISCUSSION 
 

The implementation of Lean Management at Nature’s 

Gift Banana Farm yielded significant improvements across 

various operational facets, validating its effectiveness in an 

agricultural context. 

 

 Effectiveness of Lean Tools in Waste Identification and 

Elimination 

 

 Value Stream Mapping (VSM):  

VSM proved instrumental in visualizing the entire 

banana harvesting and distribution process. It transformed a 

previously fragmented and inefficient system into a 
streamlined, linear flow with critical feedback loops between 

grading, harvesting, and sales. This systematic approach 

eliminated numerous non-value-adding steps, significantly 
enhancing quality and responsiveness to market demand. 

 

 Continuous Improvement (PDCA):  

The PDCA (Plan-Do-Check-Act) cycle was regularly 

applied to address specific operational issues. A notable 

success was the reduction of banana bruising during transport 

from 14% to 5% through interventions such as implementing 

padded bins and conducting driver training. This 

demonstrated Lean’s capacity to systematically address 

defects and foster a culture of ongoing problem-solving. 

 

 Standardized Work:  

The standardization of tasks led to remarkable 

improvements. A key initiative was the transition from 

manual, inconsistent irrigation using horse pipes to a precise 

micro-sprinkler system. This minimized water loss, improved 

water usage efficiency from 20% to 95%, and significantly 

reduced worker injuries by eliminating physical exertion and 

hazardous conditions. 

 

 Impact on Key Performance Indicators (KPIs) 

Lean Management implementation at Nature’s Gift 
Banana Farm led to substantial improvements in key 

operational indicators: 

 

Table 1 Impact on Key Performance Indicators (KPIs) 

KPI Before Lean After Lean 

Time on sucker management 5.73 min/plant 1.42 min/plant 

Bunches harvested/person/hr 5.53 14.8 

Bananas arriving in good condition ~70% 90% 

Fertilizer storage space 70.67% 25.67% 

Banana waste (kg) 42 6.13 

 

 Efficiency:  

The strategic implementation of tool belts for sucker 

management reduced the time per plant from 5.73 to 1.42 

minutes, effectively eliminating motion and waiting waste. 

 

 Productivity:  
Standardized work procedures and improved field 

layout significantly increased the average bunches harvested 

per person per hour from 5.53 to 14.8—a remarkable 167% 

improvement. 

 

 Quality and Waste Reduction:  

The application of FIFO principles reduced banana 

waste from 42 kg to 6.13 kg per batch. Furthermore, 90% of 

bananas arrived at retail shops in acceptable condition post-

implementation, a significant increase from approximately 

70%. 

 

 Cost Reduction:  

JIT implementation for fertilizer storage drastically 

reduced space utilization from 70.67% to 25.67%, freeing up 

valuable resources and lowering holding costs. 

 

 

 

 Challenges and Barriers 

Despite the significant successes, Nature’s Gift Banana 

Farm encountered several challenges during Lean 

implementation: 

 

 Financial Constraints:  

Initial investments in employee training, new 
equipment (e.g. micro-sprinkler systems, padded bins), and 

process redesign presented significant financial barriers. 

However, the farm mitigated this by demonstrating rapid 

returns on investment and prioritizing initiatives with quick 

payback periods. 

 

 Knowledge and Training Gaps:  

Comprehensive and continuous education was essential 

to ensure employees understood Lean principles and could 

effectively apply the tools. Sustaining improvements require 

ongoing capacity building and knowledge transfer programs 
to bridge existing skill gaps. 

 

 Cultural Resistance:  

While minimal at Nature’s Gift due to proactive 

engagement, some degree of resistance to change was 

observed among a few long-term employees accustomed to 

traditional practices. This was effectively addressed through 

https://doi.org/10.38124/ijisrt/25jul850
http://www.ijisrt.com/


Volume 10, Issue 7, July– 2025                                             International Journal of Innovative Science and Research Technology  

ISSN No: -2456-2165                                                                                                                                        https://doi.org/10.38124/ijisrt/25jul850 

 

 

IJISRT25JUL850                                                                 www.ijisrt.com                                2101 

transparent communication and active employee participation 
in problem-solving. 

 

 Mitigation Strategies  

To overcome the identified challenges, the farm 

successfully implemented the following strategies: 

 

 Prioritize knowledge dissemination and comprehensive 

training programs. 

 Secure financial resources through demonstrated cost-

benefit analyses of Lean initiatives. 

 Foster robust employee participation and maintain 
transparent communication, particularly regarding job 

security, to build trust and buy-in. 

 

 Contribution to Sustainability 

Lean Management at Nature’s Gift Banana Farm 

demonstrated a profound positive contribution to both 

environmental and social sustainability. 

 

 Environmental Sustainability: 

 

 Resource Efficiency:  
Water usage efficiency significantly increased from 

20% to 95% due to the micro-sprinkler system and 

standardized irrigation protocols (Smith et al.,2020). Energy 

consumption dropped from 95% to 45%, attributed to 

optimized processes and reduced unnecessary movement. 

Fertilizer and chemical input efficiency also notably 

improved. 

 

 Waste Reduction:  

Overall banana waste, a critical concern for perishable 

produce, was dramatically cut from an estimated 60% of 

potential losses to 10% (Pearce et al.,2024). 
 

 Social Sustainability: 

 

 Worker Welfare:  

Worker health and safety scores rose substantially from 

15% to 95%, indicating significant improvements in working 

conditions and safety protocols, largely influenced by 

standardized work procedures (Eriksson & Johansson, 2017). 

Fair labor practices also improved from 20% to 60%. 

 

 Community Impact:  
The farm’s operations contributed positively to local 

economic development by creating approximately 100 local 

jobs and actively supporting women-operated small 

businesses through its extended supply chain. 

 

V. CONCLUSIONS AND RECOMMENDATIONS 

  

 Conclusion 

Lean Management significantly enhanced operational 

efficiency, productivity, and sustainability at Nature’s Gift 

Banana Farm in Malawi. The strategic application of Lean 
tools like VSM and Standardized Work led to measurable 

improvements in waste reduction, resource utilization, and 

product quality. Despite challenges, the farm's commitment 

to continuous improvement demonstrated Lean's adaptability 

and value in agricultural contexts. This case provides a 
practical roadmap, underscoring Lean's potential to transform 

farming operations into developing economies for sustained 

performance. 

 

 Recommendation 

Based on the study's findings, the following 

recommendations are proposed for Nature’s Gift Banana 

Farm and similar agricultural enterprises: 

 

 Continue and Expand Lean Tools:  

Institutionalize and regularly apply VSM, PDCA, and 
standardized work across all operational areas, including 

post-harvest processing, packaging, and logistics, to identify 

further opportunities for waste reduction and efficiency gains. 

 

 Invest in Human Capital:  

Provide ongoing, comprehensive training and foster a 

culture of continuous improvement and problem-solving 

among all employees to ensure sustained gains and 

adaptability. 

 

 Optimize Resource Management:  
Expand the application of JIT and FIFO principles to 

other agricultural inputs (e.g., seeds, pest control agents) and 

processes to further reduce holding costs and waste. 

 

 Embrace Data-Driven Decision-Making:  

Systematically track and analyze key performance 

indicators (KPIs) and formalize feedback loops to guide 

improvement initiatives, monitor progress, and adapt Lean 

strategies to dynamic environmental or market conditions. 

 

 Benchmark and Collaborate:  

Actively engage with other farms and participate in 
Lean agriculture networks to share best practices, learn from 

others’ experiences, and identify innovative solutions for 

common challenges. 

 

 Strategic Resource Planning:  

Plan Lean projects with clear, detailed cost-benefit 

justifications to effectively secure necessary financial support 

and ensure a positive return on investment, thereby mitigating 

financial constraints. 
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