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This study compares mono-cropping and diversified cropping systems in South-Western 
Bangladesh, focusing on productivity, cost efficiency, profitability, and resource utilization. 
Primary data was collected from 200 farmers across Kushtia, Jhenaidah, and Meherpur 
districts, employing a mixed-method framework that integrates the Cobb-Douglas production 
model, cost-benefit analysis, and marginal efficiency evaluation. Key findings indicate that 
labor, land preparation, seeds, irrigation, pesticides, and fertilizers all significantly boost 
output in both systems, with labor costs being the most impactful. While mono-cropping 
achieved a better statistical fit (Adj. R² = 0.918) compared to diversified cropping (Adj. R² 
= 0.712), the latter proved more profitable. Diversified systems yielded a benefit-cost ratio 
of  1.88, far surpassing mono-cropping’s 1.22, highlighting greater economic returns. Input 
efficiency analysis revealed underutilized resources (r > 1) in diversified farming, suggesting 
room for increased output, whereas mono-cropping exhibited inefficiencies, particularly in 
seed usage (r < 1). These results emphasize diversification’s economic and environmental 
benefits, including higher income stability, climate resilience, and risk mitigation. To 
encourage adoption, policymakers should prioritize access to quality inputs, farmer training, 
improved irrigation, and tailored credit programs. Such measures could accelerate sustainable 
agriculture, food security, and rural prosperity in Bangladesh.
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INTRODUCTION
In Bangladesh, where agriculture is the foundation 
of  the economy, the implementation of  diversified 
cropping systems is essential for sustainable agricultural 
development. Recent data from the Bangladesh 
Economic Review (2023) shows that agriculture remains 
a vital part of  the nation’s economy, accounting for 
11.20% of  GDP (at constant prices) during the 2022-
23 fiscal year. The sector also employs nearly half  of  
the country’s workforce (45.33%), as reported in the 
Labor Force Survey (2022). Given Bangladesh’s rising 
population and growing climate-related challenges, 
shifting toward diversified farming systems has become 
crucial for maintaining food security, environmental 
sustainability, and farmers’ livelihoods. For decades, 
rice has dominated agricultural production, leaving 
farmers vulnerable to pest outbreaks, crop diseases, 
and extreme weather. Relying on a single crop increases 
financial risks, particularly as climate change intensifies. 
To counter these threats, both policymakers and farmers 
are turning to crop diversification—a proven strategy for 
building resilience against erratic weather patterns while 
safeguarding food supplies (Habtemariam et al., 2021). 
Beyond risk reduction, diversification improves nutrition 
by expanding access to a wider variety of  healthy foods 
(Ruel et al., 2018).
High-value crops such as fruits (mangoes, bananas, 
guavas, and dragon fruits), vegetables (tomatoes, 
potatoes, and onions), pulses, and oilseeds offer dual 
benefits: higher profits for farmers and better soil 

health. However, research suggests that these advantages 
may taper off  over time without ongoing innovation 
(Parvathi, 2018), underscoring the need for adaptive 
farming techniques. Despite its promise, diversification 
faces hurdles, including scarce high-quality seeds, 
unreliable irrigation, and a lack of  advanced farming 
tools. Transitioning from traditional mono-cropping 
often requires upfront investments in new inputs and 
training, but the long-term payoff—greater income 
stability and environmental benefits—justifies the initial 
costs. This study uses the Cobb-Douglas Production 
Function to compare the economic performance of  
mono-cropping and diversified systems, evaluating 
how factors like labor, seeds, fertilizers, and irrigation 
affect profitability. To encourage widespread adoption, 
policymakers must address key barriers: improving 
access to credit, strengthening market connections, and 
providing training in modern techniques. Price volatility 
and weak infrastructure remain challenges, but reforms 
such as farmer cooperatives and better supply chains 
can empower smallholders to secure fairer prices. By 
embracing a comprehensive approach to diversification, 
Bangladesh can build a more robust agricultural sector—
one that ensures food security, climate resilience, and 
lasting prosperity for rural communities.

Background of  the Study
Bangladesh’s economy has always been deeply rooted in 
agriculture, with generations of  rural families depending 
on farming for their survival. For centuries, farmers 
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have focused mainly on growing rice and other basic 
food crops. However, this narrow focus has left them 
exposed to crop-destroying insects, plant diseases, and 
unpredictable weather patterns that are becoming more 
severe with climate change (Akanda, 2010). Farmers 
and policymakers are increasingly turning to crop 
diversification as a solution to strengthen food security, 
enhance sustainability, and build economic resilience 
(Owen, 2020). By moving beyond traditional single-crop 
farming to incorporate fruits, vegetables, pulses, oilseeds, 
and even livestock and fish production, rural households 
can achieve both higher incomes and better nutrition (De 
Pinto et al., 2020; Makate et al., 2016). Research shows 
that diversified farms tend to have improved diets, more 
consistent food supplies, and fewer nutrient deficiencies 
(Habtemariam et al., 2021), though these benefits depend 
on factors like market conditions, additional income 
sources, and women’s participation in farming decisions. 
In Bangladesh, households where women have more 
education and decision-making power often show greater 
crop diversity and dietary variety (Rehan et al., 2017).
Diversification also serves as a buffer against climate 
extremes, helping farmers maintain steadier harvests 
and incomes despite unpredictable weather (Mzyece & 
Ng’ombe, 2021; Hashakimana et al., 2023). However, 
these nutritional and economic gains may fade without 
investments in rural infrastructure, farming technology, 
and fair market access (Parvathi, 2018). While studies 
agree that diversification improves diets, the impact in 
Bangladesh appears limited so far (Islam et al., 2018), 
suggesting we need tailored approaches that consider local 
conditions, household needs, and food system barriers. 
This research investigates how crop diversification affects 
production patterns, costs, and profits in Bangladesh, 
while also evaluating its role in food security and 
nutrition. Combining statistical analysis with community 
insights, we explore how policies, market connections, 
and local engagement can make diversification efforts 
more effective. Creating an agricultural system that adapts 
to climate challenges while meeting nutritional needs will 
be crucial for Bangladesh’s future food security and rural 
prosperity.

Statement of  the Problem
For generations, Bangladesh’s farmers have relied heavily 
on growing rice as their primary crop. While this approach 
has fed the nation, it’s also created vulnerabilities - leaving 
agriculture exposed to climate shocks, pest outbreaks, 
and other environmental threats (Assefa et al., 2020). This 
single-crop focus not only weakens the farming system’s 
ability to withstand challenges but also results in less 
varied diets, particularly for rural families who depend 
mainly on starchy staples (Murshid et al., 2008). Though 
experts worldwide agree that growing multiple crops can 
improve food security, incomes, and nutrition (Makate et 
al., 2016), Bangladeshi farmers face practical barriers to 
making this shift. The southwest region, with its diverse 
soils and microclimates, especially lacks localized studies 

comparing traditional and diversified farming approaches 
(Hashakimana et al., 2023). Most small-scale farmers, who 
form the backbone of  agriculture, don’t have the tools, 
training, or market connections needed to transition 
from subsistence rice farming to more varied, profitable 
systems (Mofya-Mukuka & Hichaambwa, 2018). Even 
when the long-term benefits are clear, concerns about 
upfront costs, unpredictable harvests, and fluctuating 
prices make many hesitant to change (Parvathi, 2018; 
Owen, 2020).
As climate change accelerates, the need for resilient 
farming methods becomes more urgent. Diversification 
offers a promising solution to reduce risks and strengthen 
farmers’ ability to adapt (Mzyece & Ng’ombe, 2021). But 
Bangladesh critically lacks detailed research comparing 
the costs, yields, and profits of  different farming systems. 
Without this concrete data, both policymakers and 
farmers are left guessing about the best path forward. 
Our study tackles this knowledge gap by analyzing real-
world results from southwest Bangladesh, providing 
evidence to guide decisions that can protect both food 
supplies and farmers’ livelihoods.

Objectives of  the Study
The study aims to compare mono-cropping and 
diversified cropping systems in the South-Western region 
of  Bangladesh in terms of  production performance, cost 
structure, and profitability. The specific objectives are:
• To analyze production trends and input use in both 

cropping systems.
• To examine and compare input costs associated with 

mono and diversified crops.
• To assess profitability through gross returns, net 

profits, and benefit-cost ratios.
• To identify the more financially viable system for 

smallholder farmers.
• To provide insights for policy and practice to support 

sustainable agriculture.
These objectives aim to bridge the knowledge gap 
surrounding the adoption of  diversified crops in 
Bangladesh and offer practical guidance for enhancing 
agricultural resilience, food security, and farmer 
livelihoods.

Significance of  the Study
This study is significant for enhancing sustainable 
agriculture in Bangladesh, particularly in the South-
Western region, by providing clear, evidence-based 
insights into the comparative advantages of  mono-
cropping and diversified cropping systems. Through 
an in-depth analysis of  production trends, input costs, 
and profitability, the study enables farmers—especially 
smallholders—to make informed decisions that improve 
their economic viability and long-term resilience. In a 
climate-vulnerable country like Bangladesh, where extreme 
weather events and shifting climatic patterns increasingly 
threaten agricultural productivity, the promotion of  crop 
diversification offers a promising solution. Diversified 



Pa
ge

 
18

0

https://journals.e-palli.com/home/index.php/ajebi

Am. J. Econ. Bus. Innov. 4(2) 178-186, 2025

cropping not only spreads production risk but also 
strengthens household adaptability, reduces dependency 
on a single crop, and supports nutritional diversity. 
These benefits are crucial for ensuring food security and 
enhancing rural livelihoods. Moreover, the findings of  
this study can serve as a practical guide for policymakers 
and development stakeholders in formulating region-
specific strategies. These may include improving access 
to inputs, building market linkages, promoting climate-
smart practices, and providing incentives that facilitate 
the transition toward diversified agriculture. Ultimately, 
the study contributes to food security, rural development, 
and poverty reduction, promoting a more resilient and 
economically vibrant agricultural sector.

Scope and Limitations of  the Study
This study focuses on a comparative analysis of  mono-
cropping and diversified cropping systems in the South-
Western region of  Bangladesh, specifically within the 
districts of  Kushtia, Jhenaidah, and Meherpur. It examines 
production patterns, input costs, and profitability using 
both quantitative (Cobb-Douglas production function) 
and gross return analyses. The study aims to identify the 
more economically viable and resilient cropping system, 
particularly for smallholder farmers. Insights derived from 
this research are expected to guide farmers, policymakers, 
and agricultural stakeholders in adopting practices that 
enhance productivity, economic stability, and climate 
resilience. The study also intends to contribute to the 
formulation of  region-specific policies that promote 
sustainable agriculture and improve food security.
Despite its relevance and contribution, the study is 
subject to several limitations. First, it is geographically 
limited to three districts in the South-Western region and 
may not fully represent the diverse agro-ecological zones 
of  Bangladesh. Second, the analysis is based on data 
from a specific cropping season, which may not capture 
long-term trends or seasonal variability. Third, while the 
study considers major input costs and returns, it does not 
account for external factors such as market price volatility, 
government subsidies, or climate anomalies that may 
influence profitability. Additionally, the study emphasizes 
crop production and does not include livestock or 
aquaculture, which is integral to diversified farming in 
some areas. Finally, due to time and resource constraints, 
the study relies on cross-sectional data, limiting its ability 
to establish causal relationships.

LITERATURE REVIEW
Recent agricultural research has highlighted crop 
diversification as a transformative approach for 
strengthening food systems, particularly in developing 
economies like Bangladesh. While the potential benefits 
are well-documented, real-world implementation 
reveals opportunities and challenges that require careful 
consideration. Multiple studies using Bangladesh 
Integrated Household Survey data reveal nuanced 
connections between diversified farming and improved 

nutrition. Islam et al. (2018) demonstrated that while 
crop variety contributes to dietary diversity, factors like 
market access and non-farm income often play more 
decisive roles. This finding is complemented by Ahmed’s 
(2018) research showing that education levels and 
engagement in non-rice agriculture (including dairy and 
fisheries) lead to more nutritious household consumption 
patterns. Notably, Rehan et al. (2017) identified women’s 
participation in farming as a critical amplifier of  these 
nutritional benefits, highlighting how gender dynamics 
shape food security outcomes.
Assefa et al. (2020) found that innovative rotations 
like rice-maize or rice-sunflower typically outperform 
traditional systems in coastal Bangladesh, except during 
extreme climate events when conventional methods 
sometimes prove more stable. This paradox underscores 
the need for risk-informed diversification strategies. 
Evidence from both Rwanda and Ethiopia underscores 
the multifaceted benefits of  diversified cropping systems. 
Hashakimana et al. (2023) found that mixed cropping 
improves soil health and yield stability in drought-prone 
regions, indicating strong potential for climate resilience. 
Similarly, Tadesse and Eshetu (2023) demonstrated that 
crop diversification not only stabilizes yields but also 
strengthens the economic sustainability of  smallholder 
farms. Together, these findings highlight the strategic 
value of  diversified farming as a dual solution for 
enhancing both environmental sustainability and rural 
livelihoods.
Feliciano’s (2019) work frames diversification as a tool for 
poverty reduction, while cautioning that its broader social 
impacts require deeper study. The Ghanaian experience 
(Mzyece & Ng’ombe, 2021) demonstrates how diversified 
systems can stabilize incomes and improve farming 
efficiency - a crucial consideration for climate-vulnerable 
regions. However, success depends heavily on contextual 
factors. De Pinto et al. (2020) emphasize that women’s 
decision-making power significantly influences whether 
farms transition to higher-value, nutrient-dense crops, 
while Owen (2020) argues that effective policies must 
address underlying social and governance structures. 
Bangladesh’s environmental pressures (Akanda, 
2010), including water scarcity and extreme weather, 
create urgent needs for diversified, resource-efficient 
systems. The Malawian experience (Kankwamba et al., 
2018) confirms that well-designed diversification can 
simultaneously address nutritional, economic, and climate 
challenges, though outcomes vary significantly by region.
Research from various developing countries reveals 
several key ingredients for successful crop diversification. 
A Zimbabwean study by Makate and colleagues (2016) 
identified three crucial factors: farmers’ access to 
agricultural extension services, reliable transportation 
networks, and up-to-date market information. When 
these elements were present, smallholder farmers not 
only diversified more effectively but also saw tangible 
improvements in their incomes, food security, and 
nutritional outcomes. Empirical studies from Zambia 



Pa
ge

 
18

1

https://journals.e-palli.com/home/index.php/ajebi

Am. J. Econ. Bus. Innov. 4(2) 178-186, 2025

and the Philippines quantitatively validate the superior 
economic performance of  diversified cropping systems, 
with demonstrated advantages in both yield stability 
and input efficiency. In Zambia, studies show farmers 
growing diversified crops consistently earn more and 
enjoy more stable food supplies, though it takes longer 
to see improvements in family nutrition (Mofya-Mukuka 
& Hichaambwa, 2018). Meanwhile, recent work in the 
Philippines reveals how carefully planned intercropping 
- pairing the right crops together - can squeeze more 
value from every acre (Ganancial, 2024). What emerges 
is an important insight: while the financial benefits of  
diversified farming show up quickly in farmers’ wallets, 
the full range of  advantages - like better nutrition - unfolds 
more slowly over time. This gradual transformation 
suggests we should view crop diversification as a multi-
layered solution rather than a quick fix.
These studies collectively paint an important picture: 
while diversification clearly boosts farm productivity, 
climate resilience, and food security, its effectiveness isn’t 
automatic. Success hinges on multiple supporting factors 
- from education levels and women’s participation in 
farming decisions to functional markets and climate-smart 
policies. Bangladesh’s experience mirrors these global 
findings. Despite promising progress in diversification 
research, important questions remain unanswered. We 
still need deeper understanding of  how these systems 
perform over time across Bangladesh’s varied landscapes, 
and how to implement them successfully in different 
regional contexts. The challenge now is to move beyond 
isolated success stories and develop comprehensive 
strategies that work consistently across the country’s 
diverse farming regions.

Research Gap
While research consistently highlights how crop 
diversification can stabilize incomes, enhance food 
security, and build climate resilience, important questions 
remain unanswered—especially for Bangladesh. National 
studies like Islam et al. (2018) show farm diversification 
does improve dietary diversity, but only to a limited extent, 
hinting that local conditions and regional differences might 
weaken its impact. Yet we have surprisingly little data from 
Bangladesh’s South-Western region, where unique soil 
and climate conditions could significantly alter outcomes. 
International research (Feliciano, 2019; Makate et al., 
2016; Mzyece & Ng’ombe, 2021) proves diversification 
boosts farm efficiency and reduces risks, but Bangladesh 
lacks detailed studies comparing traditional single-crop 
systems with diversified farms—especially when it comes 
to real-world costs and profits. Current research tends 
to focus narrowly, examining either nutrition (Rehan et 
al., 2017) or productivity (Assefa et al., 2020) in isolation, 
rather than assessing how profitability, resource use, and 
environmental sustainability interact.
Perhaps most critically, the human side of  diversification—
how gender roles and local institutions shape its success 
(Owen, 2020; De Pinto et al., 2020)—rarely gets the 

attention it deserves. To make truly effective policies, 
Bangladesh needs a deeper, place-specific analysis that 
weighs the costs, yields, and earnings of  different farming 
systems while factoring in climate risks and policy realities. 
Only then can the country fully harness diversification’s 
potential for sustainable agriculture.

MATERIALS AND METHODS
This section explains how we designed our study to 
compare traditional mono crop farming with diversified 
cropping systems in Bangladesh. We’ll walk through 
our step-by-step process for gathering information, 
analyzing the data, and interpreting the results. Our goal 
is to provide a thorough, balanced assessment of  how 
these different farming methods perform in real-world 
conditions.

Research Design
This study implements a mixed-method research design 
mainly emphasizing quantitative methods to gain a 
comprehensive understanding of  Mono crop and 
diversified crop cultivation in Bangladesh.

Data and Its Nature
This study is based on primary data collected through 
household survey using structured questionnaire. 
The quantitative data has been gathered for the study, 
focusing on production, costs and profitability analysis 
of  monoculture (Mono) and diversified crop (DCP) 
cultivations.

Data Collection Methods
The study collected primary data by surveying farming 
households with detailed questionnaires. To dig deeper, 
we sat down with different groups of  people - farmers 
who grow single crops, those who plant multiple crops, 
agriculture specialists, and local farm advisors. These 
conversations helped us uncover the real challenges 
farmers face, learn about successful farming techniques, 
and discover new ideas in both traditional single-crop 
farming and more varied crop systems.

Sample and Sampling Techniques
The purposive sampling method was applied in the survey. 
First, we selected three districts—Kushtia, Jhenaidah, 
and Meherpur purposive. Then, we chose six Upazilas: 
Kushtia Sadar and Kumarkhali from Kushtia; Moheshpur 
and Kotchandpur from Jhenaidah; and Jibannagar and 
Damurhuda from Chuadanga. From these six Upazilas, 
we purposively selected twelve villages. Finally, data were 
collected from 200 farmers engaged in either monoculture 
(Mono) or diversified crop (DCP) cultivation.

Household Survey 
To better understand the economic realities of  different 
farming approaches, we carried out comprehensive field 
surveys with carefully selected farming households. 
These surveys allowed us to compare the financial and 
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agricultural performance of  single-crop (Mono) farming 
versus diversified crop (DCP) systems. Through face-
to-face surveys with carefully selected households, we 
tracked how these different approaches impact what really 
matters to farmers - their costs, yields, and ultimately, 
their profits. 

Data Analysis Techniques
The study used a detailed household survey to gather 
primary data, focusing on key economic indicators like 
production, input costs, and profitability. To measure the 
productivity of  farmers, the Cobb-Douglas production 
function was applied in the analysis. 
Cobb Douglas Production Function: The specification 
of  the model is as follows:

The formula of  BCR = Total Revenue/BenefitsTotal 
Costs  
Where,
Total Revenue/Benefits = All income earned from the 
sale of  crops (yield × market price)
Total Cost/Inputs = All production costs, including 
labor, land preparation, seeds, fertilizers, irrigation, 
pesticides, etc.
If  BCR>1, it indicates that the cropping system is 
profitable. Conversely, if  BCR<1, it suggests that the 
cropping system is not profitable. Lastly, if  BCR=1, it 
indicates that the cropping system is break-even.

Measurement of  Input Use Efficiency
In order to test the input use efficiency (r), the ratio of  
Marginal Value Product (MVP) to the Marginal Factor 
Cost (MFC) for each input was computed. The formula 
for calculating the r is as follows:
Input Efficiency ratio (r) = MVP/MFC 
Where,
r = Input Efficiency ratio;
MVP = Marginal Value Product (Marginal Physical 
Product multiply by Price); 
MFC = Marginal Factor Cost (Input Cost). 
If  r > 1, it indicates that the MVP is higher than the 
resource cost. It signifies under-utilization of  the 
resource. Increasing its use will boost productivity as the 
added value outweighs the cost. Conversely, if  r < 1, it 
indicates that the resource cost is higher than the MVP. 
This suggests overutilization of  the resources. Reducing 
the resource usage will improve efficiency as the cost 
outweighs the benefit of  adding another unit. Lastly, 
if  r = 1, then MVP exactly matches the resource cost, 
indicating efficient allocation.

RESULT AND DISCUSSION
Our research reveals some eye-opening differences 
between mono-cropping and diversified cropping systems 
in terms of  production, cost, and profitability. The result 
suggests clear pictures of  both systems, particularly for 
smallholder farmers in South-Western Bangladesh.

Estimation of  Cobb-Douglas Production Function
The estimation of  the production function analyzes the 
relationship between input costs and output levels for 
both mono-cropping and diversified cropping systems. 
Using the Cobb-Douglas model, it identifies which inputs 
significantly influence farm productivity.

In log linear form the Cobb Douglas Production Function 
will be-
lnYi=β0+β1lnX1i+β2lnX2i+β3lnX3i+β4lnX4i+β5 lnX5i+β6 
lnX6i+ β7 lnX7i+ui
Where,
ln =Natural logarithm
Yi = Gross income of  the ith farm (Tk/Bigha/Year)
X1i = Labour cost by the i-th farm (Tk/Bigha/Year)
X2i = Land Preparation cost by the i-th farm (Tk/Bigha/Year)
X3i = Cost of  seed by the i-th farm (Tk/Bigha/Year)
X4i = Irrigation cost by the i-th farm (Tk/Bigha/Year)
X5i = Cost of  pesticides by the i-th farm (Tk/Bigha/Year)
X6i = Cost of  fertilizer by the i-th farm (Tk/Bigha/Year)
X7i = Cost of  piller, rope and wire (Tk/Bigha/Year)
βi = β0to β6 are unknown parameters to be estimated and 
ui = the disturbance term in the production function 
The methodology outlined in this study aims to provide 
a comprehensive analysis of  monoculture (Mono) 
and diversified crop (DCP) cultivation in Bangladesh, 
focusing on production, costs and profitability. By 
employing a mixed-method approach and economic 
modeling, the research seeks to offer valuable insights 
for both mono crop (Mono) and diversified crop (DCP) 
farmers and policymakers to enhance the sustainability 
and profitability of  monoculture (Mono) and diversified 
crop (DCP) in Bangladesh.

Benefit-Cost Ratio (BCR) Analysis Techniques
To calculate the Benefit-Cost Ratio (BCR), we need to 
divide the total benefits derived from the project by the 
total costs incurred. The formula for calculating the BCR 
is as follows:

Table 1: Results of  Cobb-Douglas Production Function
Input Diversified Crop (DPC) Mono Crop (Mono)

Coefficients Std. Er. p-value Coefficients Std. Er. p-value
Labor Cost (X1) 0.422* 0.053 0.000 0.470* 0.053 0.000
Land Prep. Cost (X2) 0.226* 0.056 0.000 0.220* 0.050 0.000
Seed Cost (X3) 0.149* 0.037 0.000 0.089** 0.039 0.025
Irrigation Cost (X4) 0.109** 0.045 0.018 0.109** 0.044 0.015
Pesticide Cost (X5) 0.155* 0.040 0.000  0.064** 0.030 0.035
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In the Table 1 production analysis shows that all input 
variables have a positive and statistically significant 
impact on production for both diversified cropping 
(DCP) and mono-cropping systems, indicating a stable 
and economically feasible model. Labor emerges as the 
most crucial factor in both systems, accounting for 42% 
of  output variation in diversified cropping and 47% in 
mono-cropping, suggesting that labor plays a crucial 
role in determining output levels. Land preparation 
costs reveal equally vital across both systems, with nearly 
identical impact scores (22% in DCP and 23% in Mono), 
reflecting the foundational importance of  proper land 
management across cropping types. Seed quality makes 
a noticeable difference in both systems, though it’s 
about 1.7 times more impactful in diversified cropping, 
suggesting these systems benefit more from high-quality 
seeds. Interestingly, irrigation shows equal importance 
(10.9%) in both methods, settling previous debates about 
its effectiveness. Pest control reveals a striking contrast - 
while important for diversified farms (15.5% impact), it 
matters much less for single-crop systems (6.4%), likely 

because growing multiple crops creates more complex pest 
challenges. Fertilizer use tells another interesting story: 
it’s nearly twice as important for mono-crops (18.3%) 
compared to diversified systems (10.1%), indicating 
Mono crop farming’s heavier dependence on chemical 
nutrients. The Mono crop model explains 91.8% of  yield 
variations (versus 71.2% for diversified systems), both 
show statistically robust results. This suggests diversified 
farming offers a more balanced approach that doesn’t 
over-rely on any single input, potentially providing small 
farmers with greater resilience against price fluctuations 
or supply shortages of  specific materials.

Benefit-Cost Analysis
The following table presents a comparison of  the benefit-
cost ratios between diversified cropping (DCP) and 
monoculture (Mono) methods across three districts. In 
estimating the total cost, various variable expenses—such 
as labor, land preparation, seedlings, fertilizers, pesticides, 
and irrigation—have been taken into account. All figures 
for costs and returns are calculated per acre.

Fertilizer Cost (X6) 0.101* 0.046 0.000 0.183* 0.049 0.000
Constant 2.604* 0.704 0.000 2.834* 0.454 0.000
F-Value 59.328* - 0.000 167.778* - 0.000
Adj. R-squared 0.712 - - 0.918 - -
Observations 225 - - 90 - -

N. B.: * Significant at the 1% level; ** Significant at the 5% level 
Source: Field Survey, 2024

Table 2: Result of  Benefit-Cost from Diversified Crop and Monoculture Crop
Items DCP (BDT/Acre) Mono (BDT/Acre)
Total Cost 1,48,795.19 86576.57
Total Revenue 2,79,722.44 1,05,732.23
Net Profit 1,30,927.25 19,155,66
Benefit Cost Ratio 1.88 1.22

Source: Field Survey, 2024

The benefit-cost analysis in table 2 demonstrates the 
financial strength of  diversified cropping (DCP) over 
mono-cropping. The average total cost per acre for DCP 
is BDT 1,48,795.19, which is significantly higher than the 
BDT 86,576.57 required for mono-cropping. Diversified 
farms generate impressive revenues of  Tk 279,722 per 
acre - more than 2.5 times what mono-crop farms earn. 
After accounting for all costs, the net profit picture 
becomes even clearer: diversified systems leave farmers 
with Tk 130,927 in earnings per acre, compared to just Tk 
19,155 for mono-crop operations. The benefit-cost ratio 
tells the same story - for every taka invested, diversified 
farming returns Tk 1.88, while mono-cropping brings 
back only Tk 1.22. This means diversified farmers 

earn 54% more return on each taka they put into their 
operations. These outcomes align with Cobb-Douglas 
production estimates, showing more efficient input use in 
diversified systems. Despite higher input costs, diversified 
cropping offers significantly better profits in the long run.

Measurement of  Input Efficiency
This analysis examines how efficiently farmers use their 
inputs to generate crop productions in both diversified 
and mono-cropping systems. By calculating the ratio of  
Marginal Value Product (MVP) to Marginal Factor Cost 
(MFC), this analysis identifies underutilized or overused 
resources to enhance productivity and profitability.
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Table 3: Result of  Input Efficiency
Input Diversified Crop (DPC) Mono Crop (Mono)

MVP (BDT) MFC (BDT) r MVP (BDT) MFC (BDT) r
Labor 101586 52798.29 1.92 43783.39 39434.46 1.11
Land Prep 54403.85 28799.07 1.89 20494.35 17924.76 1.14
Seed 35868.02 23999.22 1.49 8290.9 10754.85 0.77
Irrigation 26239.02 14399.53 1.82 10154.02 7169.902 1.42
Pesticide 37312.37 11519.63 3.24 5961.99 4481.189 1.33
Fertilizer 24313.22 17279.44 1.41 17047.58 6811.407 2.50

Source: Field Survey, 2024

Table 3 presents the input efficiency of  both diversified 
and mono-cropping systems. In diversified farms, 
payments on labor wages are unusually sound—each taka 
invested brings back almost twice as much. This stands 
in sharp contrast to mono-cropping, where the return on 
labor is noticeably lower at just 1.11. Land preparation 
follows a similar pattern, with diversified systems yielding 
1.89 times the input cost compared to mono-cropping’s 
modest 1.14 ratio. The most dramatic contrast appears 
in pesticide use, where diversified farming generates 3.24 
taka for every taka spent, dwarfing mono-cropping’s 
1.33 return. However, mono-cropping shows surprising 
strength in fertilizer application, delivering a 2.50 return 
ratio versus diversified farming’s 1.41. Seed costs tell a 
cautionary tale for mono-croppers, who lose money on 
this input (0.77 ratio), while diversified farmers maintain 
a positive 1.49 return. Irrigation proves efficient in both 
systems, though slightly more so in diversified operations 
(1.82 vs 1.42). These findings suggest diversified systems 
generally optimize inputs better, particularly labor and 
pest management, though mono-cropping maintains 
advantages in specific areas like fertilizer use. The results 
provide clear evidence that diversified farming not only 
boosts profitability but also makes more efficient use of  
inputs compared to mono-cropping systems.

Policy Recommendations
Based on the findings of  your study, the following 
policy recommendations are proposed to enhance the 
productivity, profitability, and sustainability of  cropping 
systems in South-Western Bangladesh:

Promote Crop Diversification through Targeted 
Incentives
Given the higher profitability and input efficiency of  
diversified cropping systems (DCP), the government and 
agricultural agencies should offer financial incentives, 
input subsidies, and technical support to encourage 
farmers to shift from mono-cropping to diversified crop 
cultivation. This could include subsidies on high-quality 
seeds, pest management tools, and drip irrigation systems 
tailored for diversified plots.

Invest in Input-Specific Extension Services
The Cobb-Douglas results indicate labor, land 
preparation, and pesticides are key productivity 

drivers—especially in DCP. Extension services should 
be strengthened to train farmers on efficient input use, 
especially in pesticide application, labor management, and 
soil preparation. Emphasis should also be placed on safe 
and environmentally sustainable practices.

Address Seed Input Inefficiency in Mono-Cropping
The input efficiency analysis shows seed use in mono-
cropping is inefficient (r < 1). Policymakers should ensure 
quality assurance of  seed supply, promote certified seed 
distribution, and train farmers in optimal seed rates and 
sowing methods to minimize waste and improve yield 
responsiveness.

Support Irrigation and Water Efficiency Technologies
Both cropping systems show high marginal productivity 
from irrigation (r > 1.4). Policymakers should invest in 
low-cost irrigation infrastructure, such as solar pumps 
and water harvesting systems, and provide training on 
efficient irrigation scheduling to improve water use 
efficiency, especially under climate stress.

Encourage Balanced Fertilizer Use in Mono-Cropping
The study reveals fertilizer is the most efficient input in 
mono-cropping (r = 2.50). While this suggests strong yield 
response, over-reliance may degrade soil health over time. 
Policies should encourage soil testing, balanced nutrient 
application, and the integration of  organic fertilizers to 
sustain long-term productivity.

Enhance Access to Credit for Diversified Farming
Diversified systems require higher upfront investment 
but offer higher returns (Net Profit: BDT 1,30,927.25/
acre). To make this transition feasible for smallholders, 
policymakers should design flexible, low-interest credit 
schemes, specifically targeting diversified crop planning, 
post-harvest handling, and value chain integration.

Develop Market Linkages for High-Value Diversified 
Crops
To fully capitalize on DCP profitability, government and 
NGOs should facilitate market access, including contract 
farming, cooperatives, and digital platforms to help 
farmers secure better prices for fruits, vegetables, and 
pulses, and to mitigate market volatility risks.
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Integrate Crop Diversification into Climate 
Adaptation Policy
Diversified cropping provides resilience against climate 
variability. It should be integrated into Bangladesh’s 
National Adaptation Plans (NAPs) and agricultural 
sustainability frameworks to build long-term food security 
in vulnerable regions.
These recommendations are aligned with the empirical 
findings from your study, demonstrating that crop 
diversification not only improves farm income and input 
efficiency but also enhances environmental sustainability 
and resilience for smallholder farmers. Let me know 
if  you’d like this framed for a policy brief  or executive 
summary format.

CONCLUSION
Our research compared traditional mono-crop farming 
with diversified -crop systems in southwest Bangladesh, 
combining field surveys, financial analysis, and production 
modeling. The result is clear that growing diversified-
crops together consistently delivers better results for 
farmers. The numbers speak for themselves: farmers 
practicing diversified cropping earn nearly seven times 
more profit per acre (Tk 130,927 vs. Tk 19,155) and get 
54% better returns on their investments. These systems 
also make smarter use of  resources - workers’ time, pest 
control, and water all go further compared to single-crop 
fields. While both systems rely heavily on labor, diversified 
farms get more value from each workday. Interestingly, 
mono-crop farming does show one advantage - more 
efficient fertilizer use. But this is overshadowed by its 
poor performance with seeds, where farmers actually 
lose money. The production models confirm that while 
all inputs matter in both systems, diversified farming 
creates a safety net by not over-relying on any single 
element. This balanced approach could prove crucial as 
farmers face unpredictable weather and market swings. 
For Bangladesh’s small farms, these findings suggest a 
clear path forward. Shifting toward diversified cropping 
isn’t just about making more money today - it’s about 
building farming systems that can withstand tomorrow’s 
challenges while making the most of  limited resources. 
Policymakers and farmers alike should view crop diversity 
not as an optional technique, but as essential strategy for 
keeping rural livelihoods productive and sustainable in 
the face of  climate change and economic uncertainty.

Novelty of  Research
Our research conveys new perspective to agricultural 
practices in Bangladesh by conducting the first 
comprehensive comparison between mono-crop and 
diversified-crop farming systems in the country’s 
southwestern region - an area previous studies have 
largely overlooked. What makes our approach unique is 
how we combine three important analyses: actual profit/
loss calculations, input efficiency measurements, and 
production modeling, all using recent field data from local 

farms. A key innovation lies in the detailed measurement 
of  input efficiency through the Marginal Value Product 
(MVP) to Marginal Factor Cost (MFC) ratio, allowing for 
a nuanced understanding of  under- or over-utilization 
of  resources across both systems. Beyond just numbers, 
our findings identify which specific crops perform best 
in this region’s unique conditions, providing practical 
guidance that both farmers and agriculture officials can 
immediately apply. 

Contribution to Knowledge
This study contributes to the improvement of  knowledge 
on farming systems in three important ways. First, it 
proves through hard field data that diversified cropping 
consistently outperforms single-crop farming in 
Bangladesh’s southwestern region—delivering higher 
profits (Tk 130,927 vs. 19,155/acre), better returns on 
investment (1.88 vs. 1.22 benefit-cost ratio), and smarter 
resource use. Second, we pioneer a dual-method analysis 
combining production modeling with input efficiency 
measurements. Third, we connect these findings to real-
world challenges. Unlike previous theoretical studies, 
our field-based framework provides a practical blueprint 
for policymakers and farmers to transition toward more 
sustainable and profitable systems. 

Fulfillment of  Research Gap
This study tackles important unanswered questions about 
farming systems in Bangladesh’s southwestern region—
area previous research has overlooked. While earlier 
studies examined either crop yields or nutrition benefits in 
isolation, we connect all the dots by analyzing real profits, 
resource efficiency, and production outcomes together. 
By combining statistical modeling with on-the-ground 
cost analysis, we uncover exactly how different farming 
inputs affect both harvests and household incomes—
critical knowledge for farmers making daily decisions. 
The research goes beyond numbers by incorporating 
farmers’ own experiences and local expertise, capturing 
practical challenges that pure data studies often miss. 
Most significantly, our findings show how regional 
factors—from seasonal labor shortages to unpredictable 
rainfall—ultimately determine whether diversification 
succeeds. Rather than offering generic recommendations, 
this work provides the localized evidence needed to 
craft policies that actually fit southwestern Bangladesh’s 
unique agricultural landscape. In doing so, we replace 
assumptions with evidence, giving farmers and 
policymakers the tools to make truly informed choices 
about sustainable farming.
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