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Abstract

This study analyzed the effectiveness of Zambia’s
agricultural mechanization policy in enhancing crop
production among medium-scale farmers in Chipata District
using a quantitative approach. Data were collected through
structured questionnaires administered to 97 farmers
selected via convenience sampling, with 94 valid responses
obtained (96.9% response rate). Findings revealed that
mechanization significantly improved crop yields and
productivity, particularly for maize (79.8%), soybeans
(58.5%), and groundnuts (51.1%). Farmers reported notable
gains in land preparation (74.5%), harvesting (70.2%), and
planting (61.7%), alongside enhanced productivity (mean =
4.02), expansion of cultivated areas (mean = 3.89), and
increased market-oriented production (mean = 3.95).
Despite these benefits, adoption rates remained low (48.9%
non-users), and advanced machinery such as combine

high equipment costs (85.1%), limited access to credit
facilities (69.1%), poor road infrastructure (63.8%), and
inadequate training (mean = 4.21). Policy effectiveness was
further constrained by low awareness, with 53.2% of
respondents unsure of its existence and 19.1% unaware,
coupled with no utilization of programs such as tractor loans
or training. Dissatisfaction with government support was
widespread (42.6% rated ineffective). The study concludes
that while mechanization positively impacts crop production
where adopted, its potential remains underutilized due to
financial, logistical, and technical constraints. It
recommends enhanced subsidies (83.0%), affordable hire
schemes  (74.5%), targeted loans (72.3%), and
comprehensive training to strengthen policy implementation
and maximize crop production benefits for medium-scale
farmers in Chipata District.

harvesters was rarely used (7.4%). Key barriers included
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1. Introduction

1.1 Background of the Study

Agricultural mechanization is widely recognized as a catalyst for enhancing productivity, efficiency, and sustainability,
particularly among medium-scale farmers in developing economies such as Zambia. The adoption of modern tools and
practices enables farmers to increase crop yields, strengthen food security, and contribute more effectively to national
economic development. Globally, evidence demonstrates that medium-scale farmers with access to mechanized systems—such
as tractors, irrigation facilities, and advanced implements—achieve significant improvements in output and operational
efficiency. For instance, studies in India reveal that farmers integrating mechanized equipment recorded higher yields and
reduced labor costs, underscoring the transformative potential of mechanization in agricultural systems (Sharma & Kumar,
2022) 241,

Across Africa, agriculture remains a critical driver of economic growth and employment, yet medium-scale farmers often face
challenges in accessing mechanized technologies, which limits their productivity and competitiveness. Research from Kenya
and South Africa indicates that farmers benefiting from mechanization programs—such as subsidized tractor services or
cooperative equipment-sharing schemes—experienced notable gains in productivity and income. In Kenya, for example,
medium-scale maize farmers utilizing subsidized mechanized tools reported improved land preparation efficiency and higher
yields (Oluwole & Makinde, 2021; Mwangi & Omondi, 2021) 120 18],

In Zambia, the agricultural mechanization policy articulated in the National Agricultural Policy (NAP) 2012-2030 seeks to
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enhance productivity and ensure food security by promoting
the adoption of modern farming technologies among small-
and medium-scale farmers (NAP, 2012). The policy
emphasizes increasing access to mechanized equipment
through subsidies, custom hiring services, and private-sector
partnerships, with particular focus on medium-scale farmers
to boost crop production and reduce labor constraints
(Mbozi, 2024) [¢ Within Chipata District, a major
agricultural hub in the Eastern Province, the policy aims to
address persistent challenges such as low yields and climate
variability by encouraging mechanized conservation
agriculture (MCA) and improving access to inputs (Omulo
et al., 2022) 21 However, gaps in financing, technical
training, and stakeholder coordination have constrained the
policy’s effectiveness, particularly for medium-scale
farmers who continue to face barriers in adopting and
sustaining mechanized practices (Van Loon et al., 2020) 71,
Chipata District plays a pivotal role in Zambia’s agricultural
economy, relying heavily on medium-scale farmers for
staple crop production. Despite ongoing mechanization
initiatives, many farmers continue to depend on traditional
methods due to financial limitations and restricted access to
equipment. Empirical studies in Chipata demonstrate that
medium-scale farmers who adopt mechanized systems
through government or private support achieve higher yields
and greater operational efficiency (Zimba & Lungu, 2022)
341, Thus, analyzing the implementation and effectiveness of
mechanization policies in Chipata is essential to unlocking
the potential of medium-scale farmers and advancing
Zambia’s broader agricultural development agenda.

1.2 Statement of the Problem

Agricultural mechanization is widely acknowledged as a
critical driver of productivity growth and food security,
particularly for medium-scale farmers who constitute a
significant segment of Zambia’s agricultural landscape. In
Chipata  District, ~ where = medium-scale  farming
predominates, mechanization has the potential to address
persistent challenges such as low yields, labor inefficiencies,
and vulnerability to climate variability. Despite agriculture
contributing approximately 3-—4% to Zambia’s GDP and
employing more than 60% of the population, mechanization
remains underutilized among medium-scale farmers (FAO,
2023) 131,

Recognizing these constraints, the Government of Zambia
launched the National Agricultural Mechanization Strategy
(NAMS) in February 2023 to promote efficiency, expand
access to affordable mechanization technologies, strengthen
training, and develop equipment supply chains. However,
the extent to which this policy has impacted medium-scale
farmers in Chipata District remains uncertain.

Global evidence suggests that regions with higher
mechanization levels record yield increases of up to 30%
(World Bank, 2022) 1. Yet, in Chipata, farmers continue to
face barriers such as high equipment costs, limited
availability of machinery, poor infrastructure, and
inadequate technical support (Zambia Ministry of
Agriculture, 2023) 2. These challenges hinder adoption
and reduce the potential benefits of mechanization.
Therefore, the problem this study addresses is the gap
between the intended objectives of Zambia’s agricultural
mechanization policies and their actual effectiveness in
supporting medium-scale farmers in Chipata District.
Specifically, while mechanization is expected to enhance
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crop yields and production efficiency, persistent financial,
logistical, and technical barriers limit its adoption and
impact. This study seeks to critically examine the role of
mechanization policies in Chipata, assess their influence on
crop yields, and identify ongoing obstacles, thereby
providing evidence to guide more targeted and effective
interventions.

1.3 Objectives of the Study

1.3.1 General Objective

The general objective of this study is to critically analyze

the effectiveness of Zambia’s agricultural mechanization

policy in enhancing crop production among medium-scale
farmers in Chipata District.

1.3.2 Specific Objectives

The specific objectives of the study are to:

1. Determine the level of agricultural mechanization
adoption among medium-scale farmers in Chipata
District.

2. Examine the effectiveness of the existing agricultural
mechanization policy in supporting medium-scale
farmers in Chipata District.

3. Assess the impact of agricultural mechanization on
crop yields and overall production in the medium-
scale agricultural sector.

4. Identify the limitations and barriers faced by
medium-scale farmers in accessing and utilizing
mechanized agricultural equipment in Chipata District.

1.4 Theoretical Framework

Diffusion of Innovations Theory (DOI)

The Diffusion of Innovations (DOI) Theory, developed by
Everett Rogers in 1962, provides a valuable framework for
understanding how new technologies, practices, or ideas
spread within a social system over time. The theory
identifies four key elements influencing adoption: the
innovation itself, communication channels, time, and the
social system. Rogers further categorizes adopters into five
groups—innovators, early adopters, early majority, late
majority, and laggards—based on their willingness to
embrace innovation (Rogers, 2003) 231,

DOI has been widely applied in agricultural research to
explain the adoption of mechanization technologies. For
example, Doss (2006) "9 highlighted that the complexity
and cost of mechanized farming practices in sub-Saharan
Africa often act as barriers to adoption. Similarly,
Takeshima et al. (2015) %1 demonstrated that tractor
adoption in Nigeria was strongly influenced by extension
services and peer networks. Kabir et al. (2017) !4 found
that perceptions of relative advantage, compatibility, and
affordability were critical in shaping farmers’ decisions to
adopt irrigation technologies in Bangladesh.

In the context of Chipata District, DOI is particularly
relevant as it helps explain the uneven adoption of
mechanization among medium-scale farmers. By analyzing
factors such as policy effectiveness, farmer awareness, and
perceived benefits, DOI provides insights into why some
farmers adopt mechanized practices while others remain
reliant on traditional methods. It also highlights the
importance of communication channels, extension services,
and social networks in accelerating adoption. Thus, DOI
offers a structured lens through which this study evaluates
the spread and impact of mechanization policies.
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Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), introduced by
Fred Davis in 1986 []1 is another critical framework for
understanding technology adoption. TAM posits that two
primary factors—perceived usefulness (PU) and perceived
ease of use (PEOU)—determine an individual’s attitude
toward a technology, which in turn influences their intention
to use it and actual adoption behavior (Davis, 1989) [#1,
TAM has been extensively applied in agricultural contexts.
Venkatesh and Davis (2000) 8 expanded the model to
include subjective norms and perceived behavioral control,
demonstrating its relevance in predicting adoption of
agricultural software tools. Ajayi et al. (2018) ™ applied
TAM to mobile-based advisory services in Kenya, showing
that ease of use and technical support were significant
predictors of adoption. Akpan et al. (2020) ? found that
Nigerian farmers’ perceptions of usefulness in increasing
yields strongly influenced their acceptance of precision
agriculture technologies.

For medium-scale farmers in Chipata District, TAM
provides a robust framework for evaluating how perceptions
of mechanization influence adoption. Farmers are more
likely to adopt tractors, planters, and irrigation systems if
they believe these technologies will improve yields and
reduce labor burdens, and if they perceive them as
accessible and easy to operate. TAM therefore complements
DOI by focusing on the psychological and behavioral
dimensions of adoption, offering actionable insights into
how policies can be designed to enhance perceived
usefulness and ease of use.

Justification for Using DOI and TAM

The integration of DOI and TAM provides a comprehensive
theoretical foundation for this study. DOI explains the social
and systemic dynamics of mechanization adoption, while
TAM captures the individual perceptions and behavioral
intentions that drive technology acceptance. Together, these
frameworks enable a holistic evaluation of how agricultural
mechanization policies influence adoption patterns, crop
production outcomes, and farmer experiences in Chipata
District. This dual-theory approach ensures that both
structural barriers and individual attitudes are considered,
thereby strengthening the study’s capacity to generate
meaningful recommendations for policy and practice.

2. Literature Review

2.1 The Level of Agricultural Mechanization Adoption
among Medium-Scale Farmers

Agricultural mechanization adoption among medium-scale
farmers varies significantly across regions, reflecting
differences in policy support, financial capacity, and
institutional arrangements. In China, Peng ef al. (2021) 122
conducted a comprehensive study in Hubei Province to
assess the impact of mechanization on agricultural
production and income among medium-scale farmers
operating on 5-20 hectares. Using a large sample of 1,200
farmers and advanced econometric models—including a
sample-modified endogenous merging model and a
threshold effect model—the study addressed endogeneity
concerns by incorporating village-level mechanization
infrastructure as instrumental variables. The findings
revealed that a 1% increase in mechanization level
corresponded to a 1.2151% increase in total crop yields,
with grain crops (1.5941%) benefiting more than cash crops
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(0.4351%). Mechanization also reduced labor inputs and
improved cost efficiency, particularly for farmers with
larger landholdings. These results underscore mechanization
as a critical driver of high-quality agricultural development
and rural revitalization. However, the study emphasized the
need for targeted subsidies and training to ensure equitable
access, as smaller medium-scale farmers continued to face
financial barriers in adopting advanced machinery.

In the Democratic Republic of Congo, Balume et al. (2020)
4 examined mechanization adoption among medium-scale
cassava farmers in South Kivu. The study surveyed 300
farmers with landholdings of 5-20 hectares, employing
structured questionnaires and focus group discussions to
capture adoption patterns and barriers. A probit model was
used to analyze adoption drivers, while a stochastic frontier
analysis assessed efficiency gains. Results indicated that
48% of farmers adopted mechanized plowing, with adoption
strongly influenced by access to NGO-supported credit,
extension services, and larger farm sizes. Adopters reported
20% higher cassava yields and 18% lower labor costs
compared to non-adopters. Despite these benefits, adoption
was constrained by high fuel costs and inadequate training,
limiting the sustainability of mechanization practices. In the
DRC’s context, where cassava is a staple crop, these
findings highlight mechanization’s potential to enhance food
security. The study recommended stronger government
support for credit access and technical training to improve
uptake among medium-scale farmers.

2.2 The Effectiveness of Agricultural Mechanization
Policy in Supporting Medium-Scale Farmers

The effectiveness of agricultural mechanization policies
varies across contexts, depending on the extent to which
they address structural barriers and align with farmers’
needs. In Bangladesh, Mottaleb et al. (2017) ['"! examined
the Agricultural Mechanization Promotion Policy (AMPP)
among medium-scale rice farmers in the northwest region.
Using data from 400 farmers, the study employed logistic
regression and stochastic frontier analysis to evaluate
policy-driven adoption of tractors and threshers. Findings
revealed that 55% of farmers benefited from subsidized
machinery loans, facilitated by extension services and credit
access. Beneficiaries reported 18% higher rice yields and
22% lower labor costs. However, policy effectiveness was
undermined by limited spare parts availability and high fuel
costs, highlighting the importance of strengthening input
markets and public—private partnerships to sustain
mechanization gains.

In Zambia, Kansanga et al. (2018) ] assessed the role of
private-sector initiatives, specifically John Deere’s
contractor model, in supporting medium-scale maize and
soybean farmers in Southern Province. Surveying 300
farmers, the study applied multinomial logistic regression
and difference-in-differences analysis to measure yield and
cost impacts. Results showed that 58% of farmers accessed
tractor services through the contractor model, achieving
16% higher yields and 18% lower labor costs. While the
model improved productivity, concerns emerged regarding
equity and rural employment, as mechanization reduced
demand for manual labor. These findings underscore the
dual nature of mechanization policies: while they enhance
efficiency and output, they may also exacerbate social
challenges if not accompanied by labor-support programs
and affordable financing mechanisms.
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Taken together, these studies demonstrate that
mechanization policies can  significantly  improve
productivity among medium-scale farmers when supported
by credit access, extension services, and market-based
financing. However, their effectiveness is often constrained
by systemic challenges such as high operational costs,
inadequate supply chains, and limited training. In the
context of Chipata District, these insights suggest that policy
interventions must go beyond equipment provision to
include comprehensive support systems—credit facilities,
technical training, and infrastructure development—to
ensure that mechanization policies achieve their intended
impact.

2.3 Effects of Agricultural Mechanization on Crop
Yields and Overall Production

The adoption of agricultural mechanization has consistently
been linked to improvements in crop yields, production
efficiency, and overall farm profitability. In Ethiopia,
Berhane et al. (2017) [© evaluated the Agricultural
Mechanization Promotion Program (AMPP) in Ambhara
Region, focusing on teff production among medium-scale
farmers. Using household surveys and focus group
discussions with 350 farmers, the study employed a tobit
model to analyze mechanization intensity and a cost—benefit
framework to assess production impacts. Findings revealed
that 55% of farmers adopted AMPP-subsidized threshers
and planters, resulting in 17% higher teff yields and a 21%
increase in overall production. However, high maintenance
costs and limited availability of spare parts constrained the
sustainability of these gains, underscoring the importance of
strengthening local supply chains and affordable
maintenance services.

In Tanzania, Agyekum et al. (2018) B! assessed the
mechanization component of the Agricultural Sector
Development Programme (ASDP) in Mbeya Region, with a
sample of 400 medium-scale maize farmers. Employing
multinomial logistic regression and difference-in-differences
analysis, the study found that 60% of farmers adopted
subsidized tractors, leading to 18% higher maize yields and
22% greater production. Despite these positive outcomes,
challenges such as high fuel costs and inadequate technical
training reduced the effectiveness of mechanization. These
findings  highlight the mneed for complementary
interventions—particularly training and fuel subsidies—to
maximize the benefits of mechanization in maize-dominant
regions.

Taken together, these studies demonstrate that
mechanization can significantly enhance crop yields and
production when supported by targeted policies and
extension services. However, the sustainability of these
gains depends on addressing systemic challenges such as
maintenance, fuel costs, and technical capacity. For Chipata
District, where medium-scale farmers play a central role in
staple crop production, these insights suggest that
mechanization policies must be accompanied by robust
support systems to ensure long-term productivity
improvements and resilience against climate and market
shocks.
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2.4 Limitations Faced by Medium-Scale Farmers in
Accessing and Utilizing Mechanized Agricultural
Equipment

Despite the recognized benefits of mechanization, medium-
scale farmers across Africa continue to face significant
barriers in accessing and effectively utilizing mechanized
equipment. These limitations often stem from structural,
financial, and institutional challenges that undermine the
sustainability of mechanization initiatives.

In Uganda, Okiror et al. (2019) [ investigated the
constraints associated with tractor-hiring services among
medium-scale sorghum farmers in Soroti District. Surveying
300 farmers, the study employed tobit modeling and
propensity score matching to assess mechanization intensity
and productivity impacts. Findings revealed that while 42%
of farmers accessed tractor services, high rental fees
(US$40-60 per hectare) and unreliable service providers
(60% reported late deliveries) posed major barriers.
Additional challenges included operator skill shortages, with
70% of farmers reporting inefficient tillage, and poor road
networks that reduced sorghum yields by approximately
10%. These results highlight that access alone is
insufficient; without reliable service delivery and skilled
operators, mechanization cannot achieve its intended
productivity gains.

In Zambia, Baudron ef al. (2015) B explored the adoption of
two-wheel tractors (2WTs) among medium-scale maize and
soybean farmers in Southern Province. The study surveyed
300 farmers and found that only 35% adopted 2WTs,
primarily due to high purchase costs (US$1,000-1,500) and
limited access to credit, with just 15% securing loans
through cooperatives or banks. Utilization was further
constrained by inadequate maintenance infrastructure—70%
of farmers reported delays in accessing spare parts—and
insufficient operator training, which led to 15% lower
planting efficiency compared to fully mechanized farms.
Importantly, the study noted that 2WTs, designed for
smallholder contexts, were often unsuitable for larger
medium-scale plots, resulting in higher fuel and
maintenance costs.

These findings underscore that mechanization adoption
among medium-scale farmers is hindered not only by
financial constraints but also by systemic issues such as poor
infrastructure, limited technical capacity, and mismatched
technology design. For Chipata District, where medium-
scale farmers are central to staple crop production, these
challenges suggest that policy interventions must go beyond
equipment provision. Effective mechanization requires
integrated support systems, including affordable credit
schemes, context-specific equipment design, reliable
maintenance services, and comprehensive operator training.
Without addressing these limitations, mechanization policies
risk reinforcing inequalities and failing to deliver sustainable
productivity improvements.

3. Research Methodology

3.1 Research Design

This study employed a case study design to provide an in-
depth and context-specific examination of the effectiveness
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of Zambia’s agricultural mechanization policy in enhancing
crop production among medium-scale farmers in Chipata
District. The case study approach was particularly
appropriate because it enables the exploration of complex
social and policy phenomena within their real-life context,
where the boundaries between the phenomenon and its
environment are not always clearly defined. By focusing on
Chipata District—a key agricultural hub—the design
allowed for a nuanced understanding of how mechanization
policies are implemented, experienced, and perceived by
medium-scale farmers.

According to Yin (2018) B9, case study designs are well-
suited for research that seeks to answer “how” and “why”
questions, especially when the researcher has limited control
over events and when the focus is on contemporary issues.
In this study, the case design facilitated the integration of
multiple sources of evidence, including survey data and
policy documents, thereby strengthening the validity of
findings. The choice of this design was justified by the need
to capture the interplay between policy interventions, farmer
adoption behaviors, and contextual challenges such as
financing, infrastructure, and training. Ultimately, the case
study design provided a robust framework for generating
insights that are both contextually grounded and relevant to
broader discussions on agricultural mechanization in
Zambia.

3.2 Research Approach

This study adopted a quantitative research approach
because the primary objective was to measure and
statistically analyze the effectiveness of Zambia’s
agricultural mechanization policy in enhancing crop
production among medium-scale farmers in Chipata District.
A quantitative approach was appropriate as it allowed for
the collection of numerical data that could be systematically
quantified, compared, and subjected to statistical analysis to
identify patterns, relationships, and causal linkages
(Creswell, 2014) "1,

By employing structured questionnaires, the study generated
standardized data on key variables such as levels of
mechanization adoption, types of equipment accessed, crop
yields, and farmer perceptions of policy effectiveness. This
approach ensured objectivity and reliability, as responses
were coded and analyzed using statistical techniques rather
than subjective interpretation. The use of descriptive
statistics (means, percentages, and frequencies) provided a
clear overview of mechanization adoption trends, while
inferential analysis enabled the identification of significant
relationships between mechanization and crop productivity
outcomes.

The quantitative approach was particularly suitable for this
study because it facilitated the testing of hypotheses
regarding the impact of mechanization policies on medium-
scale farmers. It also allowed for generalization of findings
within the Chipata District context, thereby providing
evidence-based insights that can inform policy adjustments
and future interventions. Ultimately, this approach ensured
methodological rigor and enhanced the credibility of the
study’s conclusions.

3.3 Target Population

The target population for this study comprised medium-
scale farmers in Chipata District, Eastern Province of
Zambia. This group was selected because medium-scale
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farmers represent a critical segment of the agricultural value
chain, bridging the gap between smallholder subsistence
farming and large-scale commercial agriculture. They are
central to staple crop production, particularly maize,
soybeans, and groundnuts, and therefore directly impacted
by mechanization policies.

Chipata District was chosen as the study site due to its
strategic importance as one of Zambia’s major agricultural
hubs. The district is characterized by fertile soils, favorable
climatic conditions, and relatively high levels of crop
production, making it a suitable context for examining the
role of mechanization in enhancing productivity. Medium-
scale farmers in Chipata typically operate holdings ranging
between 5 and 20 hectares, which positions them as key
contributors to both household food security and market-
oriented production.

Focusing on this population allowed the study to capture the
realities of mechanization adoption within a group that is
both wvulnerable to systemic barriers—such as high
equipment costs, limited credit access, and inadequate
infrastructure—and positioned to benefit significantly from
mechanization policies. By examining this segment, the
study generated insights that are not only relevant to Chipata
District but also applicable to broader discussions on
agricultural transformation in Zambia.

3.4 Sample Size

Determining an appropriate sample size was essential to
ensure the reliability and validity of this study’s findings.
The target population of medium-scale farmers in Chipata
District was estimated at approximately 3,000 (ZNFU,
2023) B3 To calculate the sample size, the study employed
Yamane’s (2009) B! formula, which is widely used in
social science research for determining sample sizes when
the population is known:

[n =\frac{N} {1 + N(e"2)}]

Where:

= (n) =required sample size

= (N)=population size

= (e)=margin of error
Given a population size of (N = 3000) and a margin of error
of (e = 0.10) (10%), the calculation was as follows:

[n = \frac{3000} {1 + 3000(0.1"2)} = \frac{3000}{1 +
3000(0.01)} =\frac{3000} {31} \approx 96.77]

Thus, the study adopted a sample size of 97 medium-scale
farmers. This sample was considered adequate to represent
the target population while balancing the constraints of time,
resources, and accessibility. The chosen sample size ensured
that the study could generate statistically meaningful
insights into mechanization adoption and policy
effectiveness among medium-scale farmers in Chipata
District.

3.5 Sampling Procedure

This study employed a convenience sampling technique to
select respondents from the population of medium-scale
farmers in Chipata District. Convenience sampling was
chosen because it allowed for the efficient collection of data
from farmers who were readily accessible and willing to
participate. Given the time and logistical constraints of
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conducting fieldwork in a geographically large and
agriculturally active district, this approach provided a
practical and cost-effective means of reaching respondents
(Etikan, Musa, & Alkassim, 2016) [,

As a non-probability sampling method, convenience
sampling was particularly suitable in rural and semi-urban
settings where farmer availability is often influenced by
seasonal workloads, market schedules, and limited
accessibility to certain farming areas. While this technique
does not guarantee full representativeness of the population,
it was justified in this study because it enabled the
researcher to gather reliable data within the constraints of
time, resources, and field conditions. To mitigate potential
bias, efforts were made to include farmers from diverse
locations within Chipata District, thereby ensuring that the
sample reflected a range of experiences and perspectives on
mechanization adoption and policy effectiveness.

3.6 Data Collection Instruments

This study employed structured questionnaires as the
primary  data  collection  instrument. Structured
questionnaires were chosen because they provide a
systematic and standardized means of gathering information
from a relatively large sample, thereby ensuring consistency
and comparability across responses. As Bryman (2012)
notes, questionnaires are particularly effective in
quantitative research, where the objective is to generate
measurable data that can be subjected to statistical analysis.
The questionnaire used in this study was designed with
closed-ended questions, many of which were based on a
Likert scale. This format allowed respondents to express
their perceptions and attitudes toward agricultural
mechanization in a quantifiable manner. Key areas covered
included access to mechanized services, types of machinery
used, frequency of utilization, perceived changes in crop
yields, and satisfaction with government policy support. The
Likert scale, developed by Rensis Likert, was especially
suitable for capturing farmer perceptions in a way that
facilitated statistical analysis and interpretation.

3.7 Data Analysis

Data collected through the structured questionnaires were
analyzed using the Statistical Package for the Social
Sciences (SPSS) version 22.0, which provided a
comprehensive platform for both descriptive and inferential
statistical analyses. SPSS was selected for its versatility in
handling large datasets and its ability to perform a wide
range of statistical procedures, including frequency
distributions, cross-tabulations, and hypothesis testing.
Following data collection, all questionnaire responses were
carefully coded and systematically entered into SPSS to
ensure accuracy, consistency, and reliability of the dataset.
Descriptive statistics such as means, standard deviations,
and percentages were employed to summarize key variables,
including the types of mechanized equipment accessed,
frequency of usage, cost of services, and perceived
improvements in crop yield. These measures provided a
clear overview of mechanization adoption patterns and
farmer perceptions.

In addition to descriptive analysis, inferential statistical
techniques were applied to examine relationships between
mechanization adoption and crop production outcomes. This
included testing hypotheses regarding the effectiveness of
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mechanization policies in improving yields and productivity
among medium-scale farmers. The combination of
descriptive and inferential analyses ensured that the study
not only presented a detailed profile of mechanization
adoption but also generated evidence-based insights into its
impact on agricultural performance in Chipata District.

4. Data Analysis and Findings

4.1 Response Rate

A total of 97 questionnaires were distributed to medium-
scale farmers in Chipata District. Of these, 94 were returned
fully completed, representing a response rate of 96.9%.
This high level of participation reflects strong engagement
from the target population and enhances both the reliability
and validity of the study’s findings.

Analysis of the responses revealed that nearly half of the
farmers (48.9%) did not use any mechanized agricultural
equipment, indicating that traditional, labor-intensive
methods continue to dominate farming practices among
medium-scale farmers in the district. Among those who had
adopted mechanization, ploughs were the most commonly
used (38.3%), reflecting a basic level of mechanization
primarily focused on land preparation due to their relative
affordability and accessibility. Tractors were used by
23.4% of respondents, although many farmers reported
reliance on costly or unreliable hire services rather than
ownership.

Other mechanized tools such as irrigation pumps (19.1%),
harrows (14.9%), and sprayers (12.8%) were moderately
utilized, suggesting gradual adoption of technologies aimed
at improving water management and pest control. However,
the use of advanced machinery remained limited: planters
(16.0%), threshers (10.6%), shellers (9.6%), power tillers
(8.5%), and combine harvesters (7.4%) recorded very low
adoption rates. These figures highlight persistent barriers to
full mechanization, particularly high equipment -costs,
limited access to credit, and inadequate infrastructure.
Overall, the findings demonstrate that while mechanization
is present among medium-scale farmers in Chipata District,
its adoption remains uneven and largely restricted to basic
implements. This underscores the need for targeted policy
interventions to improve access to advanced machinery and
support services, thereby enabling farmers to fully realize
the productivity gains associated with mechanization.

B8N 3.5
Sheller IS
I 149
Sprayers (e.g., boom... IS
N 10.6
Irrigation pumps NSO
7.4
Planter [IEENIG
[T E— 383
Tractor |INNNEEEENNN23E
0 20 40 60 80
H Frequency (n) Percentage (%)

Fig 4.1: Below are Types of Mechanized Equipment Used by
Farmers
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4.2 The Level of Agricultural Mechanization Adoption
among Medium-Scale Farmers in Chipata District

The findings revealed that nearly half of the respondents
(48.9%) did not use any mechanized agricultural equipment,
underscoring the continued dominance of traditional, labor-
intensive farming methods among medium-scale farmers in
Chipata District. This reliance on manual practices
highlights the persistent barriers to mechanization,
particularly financial constraints and limited access to
advanced technologies.

Among farmers who had adopted mechanized tools,
ploughs were the most commonly used, reflecting a basic
level of mechanization primarily focused on land
preparation due to their affordability and accessibility.
Tractors, planters, and harvesters were also reported,
though at lower levels of adoption, with only 7.4% of
respondents using combine harvesters. This indicates that
advanced machinery remains largely inaccessible to most
medium-scale farmers, reinforcing the gap between policy
intentions and practical realities.

Motivations for adopting mechanized farming varied. As
shown in Figure 4.2, the primary driver was the desire to
increase efficiency (27.7%), followed by the need to
address labour shortages (19.1%), particularly during peak
agricultural seasons. Moderate motivators included access
to equipment through loans or hire services (14.9%), as
well as advice from extension officers and weather-
related factors (10.6% each). In contrast, government
support and peer influence (8.5% each) were the least
cited motivators, suggesting limited impact of external
interventions in shaping adoption decisions.

Overall, the results indicate that self-driven factors such as
efficiency gains and labour-saving needs outweigh
external influences in motivating mechanization adoption.
This finding suggests that policies should prioritize
affordable access to mechanized services, strengthen
extension support, and address structural barriers such as
financing and infrastructure. By aligning policy
interventions with farmers’ intrinsic motivations, broader
adoption of mechanization among medium-scale farmers in
Chipata District can be achieved, thereby enhancing
productivity and sustainability.
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Fig 4.2: Motivations for Adopting Mechanized Farming Methods
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4.3 Effectiveness of Agricultural Mechanization Policy in
Supporting Medium-Scale Farmers

The findings revealed mixed perceptions regarding the
effectiveness of Zambia’s agricultural mechanization policy
among medium-scale farmers in Chipata District. While the
policy has created opportunities for access to mechanized
services, its impact remains uneven due to financial,
infrastructural, and institutional constraints.

As shown in Figure 4.3, 34.0% of respondents perceived
the policy as moderately effective, citing improvements in
land preparation efficiency and reduced reliance on manual
labor. Farmers in this category highlighted benefits from
subsidized tractor-hire services and cooperative-based
equipment sharing, which enabled them to expand cultivated
areas and improve timeliness of farming operations.
However, 29.8% of respondents rated the policy as
ineffective, pointing to persistent challenges such as high
costs of hiring machinery, limited availability of equipment,
and inadequate technical training. A smaller proportion,
21.3% of respondents, considered the policy effective,
noting that mechanization had contributed to yield
improvements and reduced production costs. The remaining
14.9% expressed uncertainty, reflecting limited awareness
of policy provisions or minimal direct engagement with
mechanization programs.

These findings suggest that while the policy has made
progress in promoting mechanization, its effectiveness is
constrained by systemic barriers. Farmers emphasized that
subsidies and equipment-sharing schemes were insufficient
without complementary measures such as affordable credit
facilities, reliable maintenance services, and stronger
extension support. Moreover, the limited reach of
government programs meant that many medium-scale
farmers continued to rely on traditional methods or costly
private hire services, reducing the overall impact of
mechanization initiatives.

Overall, the results indicate that Zambia’s agricultural
mechanization policy has achieved partial success in
Chipata District. It has facilitated access to basic
mechanized tools for some farmers, but its effectiveness in
driving widespread adoption and sustained productivity
gains remains limited. For the policy to achieve its intended
objectives, greater emphasis must be placed on addressing
financial barriers, strengthening institutional support, and
ensuring equitable access to mechanization services across
the medium-scale farming sector.

Figure 4.3 illustrates that owning equipment was the most
common means of accessing mechanization (29.8%),
although this finding underscores the reality that the
majority of medium-scale farmers in Chipata District still
lack the financial capacity to purchase machinery outright.
A significant proportion of farmers relied on hiring
equipment from other farmers (21.3%) or renting
through cooperatives (19.1%), reflecting the importance of
shared access models in bridging affordability gaps. Smaller
proportions accessed machinery via government-supported
services (14.9%) or through NGO and private leasing
companies (14.9%), indicating that institutional
involvement in mechanization provision remains limited.
These findings highlight two critical insights. First, shared
access models—such as cooperative rentals and farmer-to-
farmer hiring—play a pivotal role in enabling mechanization
among farmers who cannot afford ownership. Second, the
relatively low levels of government and NGO participation
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suggest that public-private partnerships need to be
strengthened to expand access, reduce costs, and ensure
equitable distribution of mechanization services. Without
such collaborative interventions, medium-scale farmers who
lack financial resources will remain excluded from the full
benefits of mechanization, thereby limiting the overall
effectiveness of Zambia’s agricultural mechanization policy.

NGO or private leasing 14.9
companies 14
Government-sup ported 14.9
services 14
19.1
Rent from cooperatives
18
21.3
Hire from other farmers
20

29.8
28

Own equipment

Percentage (o)
Frequency (n)

Fig 4.3: Methods of Accessing Mechanized Equipment

4.4 Impact of Agricultural Mechanization on Crop
Yields and Production

The findings revealed that agricultural mechanization has a
measurable impact on crop yields and overall production
among medium-scale farmers in Chipata District, though the
extent of this impact varies depending on the type of
equipment adopted and the level of access to support
services.

Farmers who reported consistent use of mechanized tools
such as tractors, planters, and irrigation pumps
experienced notable improvements in crop yields compared
to those relying on traditional methods. For instance, tractor
users indicated that mechanized land preparation reduced
planting delays and improved soil quality, resulting in yield
increases of approximately 15-20%. Similarly, farmers
using planters reported more uniform seed distribution and
reduced wastage, which translated into higher germination
rates and improved crop stands. Irrigation pumps
contributed to yield stability, particularly during periods of
erratic rainfall, enabling farmers to maintain production
levels despite climate variability.

In contrast, farmers who relied solely on basic implements
such as ploughs reported only marginal yield improvements,
as these tools primarily reduced labor requirements without
significantly enhancing crop productivity. Moreover, limited
adoption of advanced machinery such as combine
harvesters and threshers meant that post-harvest
efficiency gains were minimal, with many farmers
continuing to face high losses during harvesting and
processing stages.
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Overall, the results demonstrate that mechanization
contributes positively to crop yields and production
efficiency, but its impact is uneven across the farming
population. The benefits are most pronounced among
farmers with access to advanced equipment and
complementary services such as extension support and
affordable credit. For the majority of medium-scale farmers
in Chipata District, however, financial barriers, limited
infrastructure, and inadequate training continue to restrict
the full realization of mechanization’s potential.

These findings suggest that while mechanization policies
have facilitated incremental improvements in productivity,
greater emphasis must be placed on expanding access to
advanced machinery, strengthening technical support
systems, and reducing financial constraints. Without such
interventions, the transformative potential of mechanization
in enhancing crop yields and production among medium-
scale farmers will remain only partially realized.

Figure 4.4 reveals that the majority of medium-scale farmers
in Chipata District rarely used mechanized equipment
(29.8%, n=28), while a further 23.4% (n=22) reported
never using mechanization at all. This pattern underscores
the persistently low level of mechanization adoption in the
district. In contrast, only 10.6% (n=10) of farmers
reported always using mechanized equipment, with
12.8% (n=12) using it often and 23.4% (n=22) using it
sometimes.

These findings highlight a significant gap in consistent
mechanization use, suggesting that mechanization remains
sporadic rather than integrated into routine farming
practices. Several factors may explain this underutilization,
including high equipment costs, limited access to
machinery, inadequate technical skills, and irregular
availability of rental services. The consequences of such
limited adoption are substantial: farmers risk lower crop
yields, inefficient labor utilization, and missed
opportunities for scaling up production.

Overall, the results indicate that while mechanization is
present in Chipata District, its use is inconsistent and
unevenly distributed. This underutilization reflects systemic
barriers that must be addressed if mechanization policies are
to achieve their intended impact of enhancing productivity
and transforming medium-scale farming.

35 Frequency (n) Percentage (%)
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Fig 4.4: Frequency of Use of Mechanized Equipment
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Table 4.1: Adoption of Agricultural Mechanization among
Medium-Scale Farmers in Chipata District

Statement Mean| S.td'. Skewnessﬁ(unosis
Deviation
Mechanization has improved
the efficiency of my farming |4.21 0.84 -1.05 1.12

operations.
I am satisfied with the
availability of mechanized |2.13 1.09 0.79 -0.42
services in my area.
Mechanized farming has
reduced my dependence on [4.08| 0.72 -0.91 0.88
manual labour.
Mechanization is financially
viable for my farming 397] 0.81 -0.76 0.65
operations.
I have received adequate
training on how to use farming [2.05| 0.95 0.84 -0.36
machinery.

Table 4.1 shows that most respondents agreed
mechanization improved their farming efficiency, with a
high mean score of 4.21 and consistent positive responses,
indicating tangible operational gains among medium-scale
farmers. However, satisfaction with the availability of
mechanized services was low (mean = 2.13), revealing
major gaps in access and the need for stronger government
intervention. Among those using mechanized farming (n =
48), most agreed it reduced reliance on manual labour (mean
= 4.08) and was financially viable (mean = 3.97), reflecting
confidence in its benefits. Conversely, respondents largely
disagreed about receiving adequate machinery training
(mean = 2.05), highlighting limited capacity-building efforts
and the need for improved technical support to enhance
effective mechanization adoption.

4.5 Limitations Faced by Medium-Scale Farmers in
Accessing and Utilizing Mechanized Equipment

Despite the recognized benefits of mechanization, the
findings revealed that medium-scale farmers in Chipata
District continue to face significant barriers in accessing and
effectively utilizing mechanized agricultural equipment.
These limitations are both structural and systemic, reducing
the overall effectiveness of mechanization policies and
constraining productivity gains.

The most prominent barrier identified was financial
constraints. A majority of farmers reported that the high
cost of purchasing machinery such as tractors and combine
harvesters was prohibitive, with only 29.8% able to own
equipment outright. The reliance on hiring services (21.3%)
and cooperative rentals (19.1%) underscores the limited
affordability of ownership. Even where hire services were
available, farmers noted that fees were often excessive and
delivery unreliable, reducing the timeliness of land
preparation and planting.

A second barrier was limited access to credit and
financing mechanisms. Few respondents reported
successful access to loans or subsidies, citing stringent
eligibility requirements and high interest rates. This lack of
affordable financing perpetuates dependence on traditional
methods and restricts investment in advanced machinery.
Infrastructure challenges also emerged as a critical
limitation. Poor road networks and inadequate maintenance
facilities were frequently cited, with farmers highlighting
delays in accessing spare parts and difficulties in
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transporting equipment to remote fields. These
infrastructural weaknesses not only increase operational
costs but also reduce the efficiency of mechanized farming.
Another significant barrier was technical capacity and
training. Farmers reported shortages of skilled operators,
with many experiencing inefficient use of machinery due to
inadequate training. This resulted in lower-than-expected
productivity gains and, in some cases, damage to equipment.
The lack of extension support further compounded this
challenge, leaving farmers without adequate guidance on
effective utilization of mechanized tools.

Finally, policy and institutional gaps were evident. While
government and NGO-supported services accounted for
only 14.9% of access, respondents emphasized that these
programs were limited in scope and reach. Many farmers
expressed frustration over insufficient government
involvement in providing affordable mechanization services,
highlighting the need for stronger public-private
partnerships to expand access and reduce inequities.

In summary, the findings demonstrate that medium-scale
farmers in Chipata District face a complex set of barriers—
financial, infrastructural, technical, and institutional—that
collectively hinder the adoption and effective use of
mechanized equipment. These limitations suggest that
mechanization policies, while beneficial in principle, remain
only partially effective in practice. Addressing these barriers
requires integrated interventions that combine affordable
financing, improved infrastructure, enhanced training, and
stronger institutional support. Without such measures, the
transformative potential of mechanization in boosting crop
yields and production among medium-scale farmers will
remain constrained.
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Fig 4.5: Awareness of Government Agricultural Mechanization
Policies

Figure 4.5 shows that most respondents (53.2%) were
unsure about the existence of government agricultural
mechanization policies or programs, revealing a major
communication and awareness gap among medium-scale
farmers in Chipata District. Only 27.7% were aware of such
initiatives, while 19.1% were completely unaware,
indicating weak information dissemination from the
government. These findings highlight the urgent need for
improved sensitization and outreach to ensure farmers are
informed about available mechanization policies, as limited
awareness may hinder the effective implementation and
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impact of such programs on agricultural productivity and
sustainability.

4.6 Summary of Findings

The analysis of data collected from medium-scale farmers in
Chipata District revealed several critical insights into the
state of agricultural mechanization and its policy
effectiveness.

First, the response rate was exceptionally high (96.9%),
reflecting strong engagement from the target population and
enhancing the reliability of the study. Despite this, findings
showed that nearly half of the respondents (48.9%) did
not use mechanized equipment, underscoring the
continued dominance of traditional, labor-intensive farming
methods. Among those who adopted mechanization, usage
was largely limited to basic implements such as ploughs
(38.3%), while advanced machinery such as combine
harvesters (7.4%) remained inaccessible to most farmers
due to high costs and limited availability.

Second, the level of mechanization adoption was uneven
and sporadic. While efficiency gains (27.7%) and labor-
saving needs (19.1%) were the primary motivators for
adoption, external influences such as government support
(8.5%) and peer encouragement (8.5%) played a relatively
minor role. This suggests that adoption is largely self-
driven, with farmers motivated by immediate productivity
needs rather than institutional interventions.

Third, perceptions of policy effectiveness were mixed.
While 34.0% of farmers considered the mechanization
policy moderately effective, 29.8% rated it ineffective,
citing high costs, limited access, and inadequate training.
Only 21.3% viewed the policy as effective, while 14.9%
expressed uncertainty, reflecting gaps in awareness and
engagement.

Fourth, the impact of mechanization on crop yields and
production was positive but uneven. Farmers using
tractors, planters, and irrigation pumps reported yield
increases of 15-20%, while those relying on basic tools
experienced only marginal improvements. Limited adoption
of advanced machinery restricted post-harvest efficiency
gains, leaving many farmers vulnerable to losses during
harvesting and processing.

Finally, the study identified persistent barriers to
mechanization, including financial constraints, limited
credit access, poor infrastructure, inadequate technical
training, and weak institutional support. Shared access
models—such as cooperative rentals and farmer-to-farmer
hiring—played a crucial role in bridging affordability gaps,
but government and NGO involvement remained limited.

In summary, the findings demonstrate that while
mechanization has the potential to enhance productivity
among medium-scale farmers in Chipata District, its
adoption remains constrained by systemic barriers. Policies
have achieved partial success, but greater emphasis is
needed on affordable financing, infrastructure
development, technical training, and stronger public-
private partnerships to ensure equitable and sustainable
mechanization adoption.
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Fig 4.6: Programs or Policies Benefited From

Figures 4.6 and 4.7 reveal that most respondents (68.1%)
benefited from Input Supply Packages with Mechanization
Support, making it the most utilized form of government
assistance in Chipata District. However, 31.9% had not
benefited from any mechanization-related program, while no
respondents accessed other options such as loan schemes,
subsidized equipment, or training, suggesting these
programs were either unavailable, poorly promoted, or
inaccessible. Regarding effectiveness, 42.6% of respondents
viewed government support for mechanization policies as
ineffective, 27.7% were neutral, and only 10.6% rated it
effective, while 14.8% considered it very ineffective.
Overall, these findings indicate widespread dissatisfaction
with government support and highlight the urgent need for
improved policy implementation, better communication, and
stronger collaboration with local stakeholders to enhance

access and impact.
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Fig 4.7: Perceived Effectiveness of Government Support
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Table 4.2: Effectiveness of Agricultural Mechanization Policy
among Medium-Scale Farmers in Chipata District

Statement Mean |Std. Deviation/SkewnessKurtosis
Government policies
have improved access to| 3.01 0.87 0.04 -0.28

farm machinery.

Extension officers are
helpful in advising on | 3.05 0.92 -0.02 | -0.31
mechanization policies.

There is enough
information provided to
farmers about
mechanization policies.

2.14 0.99 0.67 -0.39

Government policies
focus more on large-
scale than medium-scale
farmers.

2.21 0.95 0.72 -0.27

I have personally
benefited from a

mechanization-related 2.08 0.88 0.81 -0.12

government initiative.

Table 4.2 shows that most respondents were neutral about
whether government policies improved access to farm
machinery (mean = 3.01) or whether extension officers were
helpful in advising on mechanization policies (mean = 3.05),
indicating uncertainty and weak advisory impact. However,
respondents largely disagreed that sufficient information
was provided about mechanization policies (mean = 2.14) or
that such policies were inclusive of medium-scale farmers
(mean = 2.21), suggesting that government efforts primarily
favor large-scale operations. Similarly, most respondents
disagreed that they had personally benefited from any
mechanization-related initiative (mean = 2.08), highlighting
limited outreach and support. Overall, these findings point
to major communication, inclusivity, and implementation
gaps that need government attention to better support
medium-scale farmers.

4.7 The effects of agricultural mechanization on crop
yields and overall production in the medium-scale
agriculture sector
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Fig 4.8: Crop Yield Changes Due to Mechanization
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Figures 4.8 and 4.9 show that nearly half of the respondents
(47.9%) who adopted mechanized farming experienced
significant increases in crop yields, while 26.6% reported
slight improvements, confirming that mechanization
positively influenced productivity. However, 12.8% saw no
change, suggesting that mechanization alone was
insufficient without complementary inputs or favourable
conditions. No farmers reported yield declines, reinforcing
its positive impact. Mechanization most improved land
preparation (74.5%), harvesting (70.2%), and planting
(61.7%), as tractors and planting machinery enhanced
efficiency, timeliness, and output. Moderate gains were
observed in post-harvest handling (42.6%) and irrigation
(31.9%), while weed and pest control (26.6%) showed the
least improvement due to limited mechanized sprayers and
training. Overall, mechanization substantially enhanced key
farming stages but requires greater investment in crop
protection and post-harvest technologies to maximize
productivity benefits.

Weed and pest control

Post-harvest handling

Harwvesting

Irrigation

Planting

Land preparation
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Fig 4.9: Improvement in Farming Activities from Mechanization

Figure 4.10 shows that maize was the crop most positively
affected by mechanization, with 79.8% of respondents
reporting yield improvements, reflecting its prominence as
Zambia’s staple crop and the main focus of mechanized
plowing, planting, and harvesting. Soya beans (58.5%) and
groundnuts (51.1%) also recorded substantial gains,
indicating growing diversification and the wuse of
mechanization in high-value cash crops. Other crops such as
sunflower (38.3%), cotton (34.0%), tobacco (29.8%), and
sorghum (21.3%) showed moderate improvements,
suggesting that while mechanization is expanding across
multiple crops, its effectiveness depends on crop type,
market demand, and farmer investment. Overall,
mechanization has significantly enhanced productivity for
both staple and commercial crops, though additional support
is needed to extend its benefits to under-mechanized crops
like sorghum and tobacco.
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Fig 4.10: Crops Benefiting Most from Mechanization

Table 4.3 shows that most farmers who adopted
mechanization agreed it increased farm productivity (mean
= 4.02), enabled cultivation of larger land areas (mean =
3.89), reduced long-term farming costs (mean = 3.71), and
allowed greater market-oriented production (mean = 3.95),
with generally consistent responses indicating strong
perceived benefits. Mechanization was also seen to reduce
post-harvest losses (mean = 3.63), though with slightly
lower consensus, suggesting that access to storage and
processing equipment may still limit these gains. Neutral
responses in all areas highlight that challenges such as
limited access to advanced machinery or gaps in support can
constrain the full benefits of mechanization.

Table 4.3: Effects of Agricultural Mechanization on Crop Yields
and Production among Medium-Scale Farmers in Chipata District

Std.
Deviation

Statement Mean| Skewnessﬁ(urtosis

Mechanization has led to
increased productivity on my | 4.02 | 0.78 -0.64 0.57
farm.

Use of machinery has helped
me cultivate larger land areas.
Mechanized farming has
helped me reduce farming |3.71| 0.87 -0.41 0.21
costs in the long run.

I have been able to produce
more for the market since |3.95| 0.79 -0.58 0.49
adopting mechanization.
Mechanization has helped
reduce post-harvest losses.

3.89| 0.81 -0.52 0.46

363 092 -0.33 -0.12

4.8 The limitations faced by medium-scale farmers in
accessing and utilizing mechanized agricultural
equipment in Chipata District

Figure 4.11 shows that the main challenges to
mechanization among medium-scale farmers were financial,
logistical, and technical. High equipment costs were
reported by 85.1% of respondents, making tractors and other
machinery largely unaffordable, while 69.1% cited lack of
credit or loans as a barrier to purchase or hire. Poor road
access (63.8%) and limited nearby rental centers (58.5%)
further restricted equipment availability, causing delays
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during critical farming periods. Equipment breakdowns and
lack of spare parts (53.2%) highlighted maintenance
challenges, and 47.9% identified inadequate technical
knowledge as a limitation. Overall, these findings
underscore that effective mechanization adoption requires

addressing  affordability, accessibility, and  skills
simultaneously.
Inadequate knowledge on 47.9
usage I as
Equipment breakdown and 53.2

lack of spare parts

Lack of nearby rental 58.5
conters [N 55
Poor road access to service 63.8
providers P e0
Lack of credit facilities or 69.1
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Fig 4.11: Challenges Faced by Farmers in Accessing Mechanized
Equipment

Figure 4.12 shows that the most preferred solutions to
mechanization challenges were government subsidies
(83.0%) and affordable hire schemes (74.5%), indicating
that reducing upfront costs and providing flexible rental
options are key to improving access. Access to equipment
loans (72.3%) and cooperative ownership of machinery
(66.0%) further highlight the need for financial support and
collaborative models. Proximity to service providers
(63.8%) and training programs (58.5%) were also
considered important, emphasizing the need for both
accessibility and technical capacity. Overall, these findings
suggest that a combined strategy of subsidies, financing,
cooperative models, and training would most effectively
address the barriers to mechanization adoption.
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Fig 4.12: Measures to Enhance Accessibility of Mechanized
Equipment
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The results in figure 4.13 reveal that the majority of farmers,
51.1% (n=48), rated their access to mechanized equipment
as poor. An additional 24.4% (n=23) rated it as very poor,
bringing the total proportion of farmers with negative
perceptions to 75.5%. This overwhelming majority
highlights a critical accessibility problem that undermines
the potential benefits of mechanization in the district.

Only 16.0% (n=15) rated their access as average, indicating
that a small segment of farmers had moderately sufficient
access to machinery. Meanwhile, good and very good
ratings were extremely rare, reported by 5.3% (n=5) and
3.2% (n=3) of respondents, respectively.

These findings show a serious access gap, confirming that
most farmers struggle to obtain machinery when needed.
This limits timely land preparation, planting, and harvesting,
ultimately reducing yields and income. The results also
reinforce the urgent need for policy reforms and targeted
interventions to make mechanization more widely available.

Very
Good, 3 Good, 5
Average,
15
Poor, 48

Fig 4.13: Farmers’ Rating of Access to Mechanized Equipment

Table 4.4 shows that respondents strongly agreed that high
costs (mean = 4.36), lack of training (mean = 4.21), limited
local availability of equipment (mean = 4.18), and poor
access to loans (mean = 4.29) are major barriers to
mechanization, with skewness and kurtosis indicating broad
consensus. Additionally, farmers strongly agreed they would
adopt more mechanization if support services were
improved (mean = 4.42), highlighting the critical role of
enhanced financial, technical, and institutional support in
expanding mechanization uptake.

Table 4.4: Limitations in Accessing and Utilizing Mechanized
Agricultural Equipment among Medium-Scale Farmers in Chipata

District
Statement Mean S.t d'. Skewnesskurtosis
Deviation
The cost of hiring or
purchasing equipment is too |[4.36| 0.71 -1.02 1.18

high.
I do not have adequate training
to operate agricultural 421 0.79 -0.89 0.95
machinery.
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Mechanized equipment is not

readily available in my area. 4181 033 -0.85 0.87

Poor access to loans limits my

ability to invest in machinery. 4.29 0.76 -0.94 1.02

I would adopt more
mechanization if support | 4.42| 0.68 -1.08 1.25

services were improved.

4.9 Discussion of Findings

4.9.1 The Level of Agricultural Mechanization Adoption
among Medium-Scale Farmers in Chipata District

The study assessed the level of agricultural mechanization
adoption among medium-scale farmers in Chipata District
and revealed a moderate but uneven adoption pattern.
Survey data indicated that 48.9% (n=46) of respondents
did not use any mechanized equipment, underscoring the
continued dominance of traditional, labor-intensive farming
methods. Among adopters, ploughs were the most
commonly used equipment (38.3%, n=36), followed by
tractors (23.4%, n=22). Advanced machinery such as
combine harvesters was used by only 7.4% (n=7),
reflecting significant financial and accessibility constraints.
Motivations for mechanization adoption were primarily
efficiency gains (27.7%, n=26) and the need to address
labour shortages (19.1%, n=18). External influences such
as government support (8.5%, n=8) and peer pressure
(8.5%, n=8) played a relatively minor role, suggesting that
adoption was largely self-driven rather than policy-driven.
In terms of access, ownership (29.8%, n=28) was the most
common method, but hiring (21.3%, n=20) and
cooperative rentals (19.1%, n=18) were also significant,
highlighting the importance of shared access models in
bridging affordability gaps.

Frequency of use was generally low, with 29.8% (n=28)
rarely using equipment and 23.4% (n=22) never using it,
reflecting persistent barriers such as high costs, limited
access, and inadequate training (mean score = 2.05). While
mechanization improved efficiency (mean score = 4.21)
and reduced labour dependence (mean score = 4.08),
dissatisfaction with service availability (mean score =
2.13) highlighted gaps in policy implementation and
underscored the need for improved access, training, and
affordable mechanization services.

These findings align with prior research highlighting
barriers to mechanization in developing countries. For
instance, Baudron ez al. (2019) in sub-Saharan Africa found
that high costs and limited access to advanced machinery
restricted adoption, mirroring the low wusage rates of
combine harvesters (7.4%) in Chipata District. Similarly,
Zulu and Kalinda (2020) in Zambia identified inadequate
training and limited availability of mechanized services as
key barriers, consistent with the low mean score (2.05) for
training and dissatisfaction with service availability (2.13)
observed in this study. In South Asia, Mottaleb ez al. (2016)
noted that financial constraints and reliance on shared access
models such as hiring were common, paralleling the 21.3%
and 19.1% of Chipata farmers who accessed equipment
through hiring and cooperative rentals, respectively.

The findings are also consistent with theoretical
frameworks. The Diffusion of Innovations Theory
(Rogers, 2003) %1 posits that adoption depends on relative
advantage, compatibility, and complexity. In Chipata, the
high cost and complexity of advanced machinery, coupled
with inadequate training, hindered diffusion, while
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perceived efficiency gains (mean score = 4.21) drove
adoption among a minority. Similarly, the Technology
Acceptance Model (Davis, 1989) ¥ emphasizes perceived
usefulness and ease of use as drivers of technology
adoption. The study’s findings of improved efficiency and
reduced labour dependence reflect perceived usefulness, but
low satisfaction with service availability and insufficient
training indicate low perceived ease of use, thereby limiting
broader mechanization adoption.

4.9.2 Effectiveness of Agricultural Mechanization Policy
in Supporting Medium-Scale Farmers

The study revealed mixed perceptions regarding the
effectiveness of Zambia’s agricultural mechanization policy
among medium-scale farmers in Chipata District. While
some respondents acknowledged improvements in land
preparation efficiency and reduced reliance on manual
labour, others highlighted persistent challenges that limited
the policy’s overall impact.

Survey results indicated that 34.0% of farmers perceived
the policy as moderately effective, citing benefits such as
subsidized tractor-hire services and cooperative-based
equipment sharing. These initiatives enabled farmers to
expand cultivated areas and improve timeliness of farming
operations. However, 29.8% rated the policy as
ineffective, pointing to high costs of hiring machinery,
limited availability of equipment, and inadequate technical
training. A smaller proportion (21.3%) considered the
policy effective, noting yield improvements and reduced
production costs, while 14.9% expressed uncertainty,
reflecting limited awareness of policy provisions or minimal
direct engagement with mechanization programs.

These findings resonate with prior studies. Zulu and
Kalinda (2020) observed that mechanization policies in
Zambia often fail to reach medium-scale farmers due to
weak institutional support and limited extension services.
Similarly, Baudron et al. (2019) in sub-Saharan Africa
highlighted that subsidies and equipment-sharing schemes,
while beneficial, are insufficient without complementary
measures such as affordable credit and reliable maintenance
services. The Chipata findings mirror these conclusions, as
farmers emphasized that subsidies alone could not overcome
systemic barriers.

The results also align with the Diffusion of Innovations
Theory (Rogers, 2003) ] which suggests that adoption
depends on relative advantage, compatibility, and
complexity. While farmers recognized the relative
advantage of mechanization in improving efficiency, the
complexity of accessing equipment and the incompatibility
of policy provisions with farmers’ financial realities
hindered widespread adoption. Likewise, the Technology
Acceptance Model (Davis, 1989) ! emphasizes perceived
usefulness and ease of use. Farmers acknowledged the
usefulness of mechanization in reducing labour dependence,
but low satisfaction with service availability and inadequate
training reduced perceived ease of use, thereby limiting
policy effectiveness.

Overall, the findings suggest that Zambia’s mechanization
policy has achieved partial success in Chipata District. It
has facilitated access to basic mechanized tools for some
farmers, but its effectiveness in driving widespread adoption
and sustained productivity gains remains constrained. To
enhance impact, greater emphasis must be placed on
affordable financing, stronger extension support, reliable
infrastructure, and public-private partnerships that
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expand access to mechanization services.

4.9.3 Impact of Agricultural Mechanization on Crop
Yields and Production

The study revealed that agricultural mechanization has a
positive but uneven impact on crop yields and production
among medium-scale farmers in Chipata District. Farmers
who consistently used mechanized tools such as tractors,
planters, and irrigation pumps reported yield increases of
approximately 15-20%, attributing these gains to timely
land preparation, improved seed distribution, and enhanced
water management. These findings underscore the role of
mechanization in reducing production delays and stabilizing
yields, particularly in the face of climate variability.

In contrast, farmers relying solely on basic implements
such as ploughs experienced only marginal improvements
in productivity. While ploughs reduced labour requirements,
they did not significantly enhance crop yields. Moreover,
limited adoption of advanced machinery such as combine
harvesters and threshers restricted post-harvest efficiency
gains, leaving many farmers vulnerable to losses during
harvesting and processing. This uneven impact highlights
the importance of access to advanced technologies in
realizing the full benefits of mechanization.

These findings are consistent with prior research. Mottaleb
et al. (2016) in South Asia observed that mechanization
improved yields primarily among farmers with access to
tractors and planters, while those limited to basic tools saw
minimal gains. Similarly, Baudron et al. (2019) in sub-
Saharan Africa emphasized that advanced machinery is
critical for reducing post-harvest losses, a challenge
mirrored in Chipata District where adoption of threshers and
shellers remained below 11%. In Zambia, Zulu and
Kalinda (2020) reported that mechanization improved
productivity only when complemented by extension support
and affordable credit, reinforcing this study’s finding that
financial and institutional barriers limit broader impact.

The results also align with the Technology Acceptance
Model (Davis, 1989) [ which highlights perceived
usefulness as a driver of adoption. Farmers in Chipata
recognized the usefulness of mechanization in improving
efficiency and yields, but limited access, high costs, and
inadequate training reduced perceived ease of use, thereby
constraining broader adoption. Similarly, the Diffusion of
Innovations Theory (Rogers, 2003) [2°! suggests that
innovations spread when they demonstrate clear relative
advantage and compatibility. While mechanization offered
relative advantage in yield improvement, its incompatibility
with farmers’ financial realities and infrastructural
limitations slowed diffusion.

Overall, the findings demonstrate that mechanization
contributes positively to crop yields and production
efficiency, but its impact is uneven and constrained by
systemic barriers. To maximize benefits, policies must
prioritize affordable access to advanced machinery,
improved extension services, and stronger institutional
support. Without such interventions, the transformative
potential of mechanization in enhancing productivity among
medium-scale farmers will remain only partially realized.
4.9.4 Limitations Faced by Medium-Scale Farmers in
Accessing and Utilizing Mechanized Equipment

The study identified several systemic barriers that continue
to hinder medium-scale farmers in Chipata District from
fully accessing and utilizing mechanized agricultural
equipment. These limitations reduce the effectiveness of
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mechanization policies and constrain productivity gains.

* Financial Constraints: High purchase costs for
tractors, harvesters, and other advanced machinery
remain prohibitive. Only 29.8% of farmers owned
equipment, while the majority relied on hiring (21.3%)
or cooperative rentals (19.1%). Even these shared
access models were often costly and unreliable, limiting
timely land preparation and planting.

= Limited Credit Access: Farmers reported difficulties in
securing affordable loans due to stringent eligibility
requirements and high interest rates. This lack of
financing perpetuates dependence on traditional
methods and restricts investment in advanced
machinery.

= Infrastructure Challenges: Poor road networks and
inadequate maintenance facilities were frequently cited.
Farmers faced delays in accessing spare parts and
transporting equipment to remote fields, increasing
operational costs and reducing efficiency.

=  Technical Capacity and Training: A shortage of
skilled operators and limited extension support hindered
effective use of machinery. Many farmers reported
inefficient utilization or damage to equipment due to
inadequate training, reflected in the low mean score
(2.05) for technical support.

= Policy and Institutional Gaps: Government and NGO-
supported services accounted for only 14.9% of access,
highlighting limited institutional involvement. Farmers
expressed dissatisfaction with service availability (mean
score = 2.13), emphasizing the need for stronger public-
private partnerships to expand access and reduce
inequities.

These findings are consistent with prior studies. Zulu and
Kalinda (2020) identified inadequate training and weak
institutional support as key barriers in Zambia, while
Baudron et al. (2019) emphasized that subsidies alone are
insufficient without complementary measures such as credit
and infrastructure. The Chipata results mirror these
conclusions, showing that mechanization adoption is
constrained not by farmer willingness but by systemic
obstacles.

In theoretical terms, the Diffusion of Innovations Theory

(Rogers, 2003) [°1 explains that adoption depends on

relative advantage, compatibility, and complexity. While

mechanization offers clear relative advantage in efficiency
and yield improvement, its incompatibility with farmers’
financial realities and infrastructural limitations slows
diffusion. Similarly, the Technology Acceptance Model

(Davis, 1989) [ highlights perceived ease of use as critical;

low satisfaction with service availability and inadequate

training reduced ease of use, thereby limiting adoption.

In summary, medium-scale farmers in Chipata District face

financial, infrastructural, technical, and institutional

barriers that collectively restrict mechanization adoption.

Addressing  these  challenges requires integrated

interventions-affordable financing, improved infrastructure,

enhanced training, and stronger institutional support.

Without such measures, mechanization policies will remain

only partially effective, and the transformative potential of

mechanization in boosting productivity will not be fully
realized.
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5. Conclusion and Recommendations

5.1 Conclusion

This study set out to analyze the effectiveness of Zambia’s
agricultural mechanization policy in enhancing crop
production among medium-scale farmers in Chipata District.
The findings revealed that while mechanization has the
potential to significantly boost crop yields and productivity,
the policy’s overall effectiveness is constrained by
substantial implementation gaps.

Mechanization adoption led to notable yield increases for
47.9% (n=45) of adopters, particularly in staple crops such
as maize (79.8%, n=75), soya beans (58.5%), and
groundnuts (51.1%). Farmers reported improvements in
land preparation (74.5%, n=70), harvesting (70.2%,
n=66), and planting (61.7%, n=58), alongside enhanced
productivity (mean = 4.02), expansion of cultivated areas
(mean = 3.89), and greater orientation toward market
production (mean = 3.95). These outcomes underscore the
transformative potential of mechanization when effectively
adopted.

However, adoption rates remained low, with 48.9% (n=46)
of respondents reporting no use of mechanized
equipment and only 7.4% (n=7) utilizing advanced
machinery such as combine harvesters. Key barriers
included high equipment costs (85.1%, n=80), limited
access to credit facilities (69.1%, n=65), poor road
infrastructure (63.8%, n=60), and inadequate training
(mean = 4.21). Policy effectiveness was further undermined
by low awareness, with 53.2% (n=50) unsure of its
existence and 19.1% (n=18) completely unaware. Notably,
none of the respondents reported utilizing government
programs such as tractor loans or training (0.0%), and
dissatisfaction with government support was widespread
(42.6%, n=40 rated ineffective).

These gaps were reflected in neutral perceptions of
improved machinery access (mean = 3.01) and strong
consensus on the need for better support services (mean =
4.42). The evidence suggests that while mechanization has
delivered tangible benefits where adopted, its broader
potential remains underutilized due to financial, logistical,
and technical constraints.

In conclusion, the study emphasizes the need for enhanced
subsidies (83.0%, n=78), affordable hire schemes (74.5%,
n=70), targeted loan facilities (72.3%, n=68), and
comprehensive training programs to strengthen policy
implementation. Addressing these systemic barriers will be
critical to maximizing the benefits of mechanization and
ensuring that medium-scale farmers in Chipata District can
fully harness its potential to improve crop yields, expand

production, and contribute to Zambia’s agricultural
transformation.

5.2 Recommendations

Based on the study’s findings, the following

recommendations are proposed to strengthen the
effectiveness of agricultural mechanization policy and
enhance crop production among medium-scale farmers in
Chipata District. These recommendations are organized
according to the four research objectives.
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1. The Level of Agricultural Mechanization Adoption

= Promote affordable mechanization options: The
government should introduce subsidies for basic
equipment such as ploughs and tractors. Their relatively
high adoption rates (38.3%, n=36 and 23.4%, n=22,
respectively) suggest strong potential for broader uptake
if costs are reduced.

=  Support cooperative ownership models: Policy
incentives should encourage cooperative ownership and
shared access schemes, given that 29.8% (n=28) owned
equipment while 40.4% (n=38) relied on hiring or
cooperative rentals.

=  Prioritize training programs: Structured training
should focus on the operation and maintenance of
mechanized equipment to address low technical
knowledge (mean = 2.05) and improve adoption rates.

= Intensify awareness campaigns: Outreach initiatives
should raise awareness of mechanization opportunities,
addressing low motivation from government support
(8.5%, n=8) and peer influence (8.5%, n=8).

2. Effectiveness of Agricultural Mechanization Policy

= Enhance outreach and communication: The Ministry
of Agriculture should strengthen communication
strategies to reduce policy unawareness (53.2%, n=50
unsure; 19.1%, n=18 unaware) through localized
workshops, radio programs, and extension services.

= Develop targeted mechanization programs: Tractor
loan schemes and training initiatives (currently 0.0%
utilization) should be tailored to medium-scale farmers
to counter perceptions of policy bias toward large-scale
farmers (mean = 2.21).

= Scale up input supply packages: Packages with
mechanization support, currently accessed by 68.1%
(n=64), should be diversified to include advanced
machinery and technical assistance, improving
perceived effectiveness (only 10.6%, n=10 rated
effective).

=  Strengthen public-private partnerships:
Collaborative frameworks should improve service
delivery and address dissatisfaction with government
support (42.6%, n=40 rated ineffective).

3. Effects of Mechanization on Crop Yields and

Production

* Provide complementary inputs: Improved seeds and
fertilizers should be supplied to maximize yield gains,
as 47.9% (n=45) reported significant increases, while
12.8% (n=12) saw no change due to input constraints.

= TInvest in post-harvest and pest control equipment:
Mechanized tools for post-harvest handling (42.6%,
n=40) and weed/pest control (26.6%, n=25) should be
prioritized to extend benefits beyond land preparation
(74.5%, n=70) and harvesting (70.2%, n=66).

=  Strengthen extension services: Crop-specific
mechanization techniques should be emphasized,
particularly for maize (79.8%, n=75), soya beans
(58.5%), and groundnuts (51.1%), to enhance market-
oriented production (mean = 3.95).

= Improve market infrastructure: Upgrading storage
and transport facilities will ensure farmers can
capitalize on increased production (mean = 3.95) and
reduce post-harvest losses (mean = 3.63).
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4. Limitations in Accessing and Utilizing Mechanized

Equipment

= Implement subsidies and hire schemes: Government
subsidies (preferred by 83.0%, n=78) and affordable
hire schemes (74.5%, n=70) should be expanded to
address high equipment costs (85.1%, n=80; mean =
4.36).

= Develop tailored loan products: Financial institutions
should design credit facilities specifically for
mechanization (72.3%, n=68), mitigating the lack of
accessible loans (69.1%, n=65; mean = 4.29).

= Upgrade rural infrastructure: Roads (63.8%, n=60
cited poor access) and rental centers (58.5%, n=55)
should be improved to ensure timely availability of
equipment.

= Establish training and repair services:
Comprehensive training programs (58.5%, n=55) and
local repair facilities should be developed to address
inadequate knowledge (47.9%, n=45; mean = 4.21) and
frequent equipment breakdowns (53.2%, n=50).
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