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Abstract

This study investigates the economic factors influencing crop production in the forest and coastal savannah
transition zones, focusing on fruits and vegetable crops. The transition between these distinct ecological zones
presents unique challenges and opportunities for agriculture, with varying climate conditions, soil types, and
resource availability affecting productivity. Using an econometric approach, we analyze factors such as land use
patterns, input costs, climate variability, labor availability, and market access to understand their impact on crop
yields and farmers’ profitability. Data from surveys conducted in both zones are used to model production functions
and estimate the elasticity of crop outputs with respect to these economic factors. The results highlight key
determinants of agricultural success in these zones, offering insights into how farmers can optimize production and
adapt to changing environmental and economic conditions. The study provides valuable recommendations for
policymakers to improve agricultural strategies, ensure sustainable crop production, and enhance food security in
these transition areas.

Keywords Econometric Analysis, Crop Production, Forest-Coastal Savannah Transition, Fruits and Vegetables,
Economic Factors, Agricultural Productivity, Land Use, Climate Variability, Market Access, Input Costs, Sustainable

Agriculture.

INTRODUCTION

Agriculture is a critical economic activity in the
forest and coastal savannah transition zones,
regions that represent the interface between two
distinct ecosystems: the humid forest to the south
and the semi-arid savannah to the north. These
transition zones, characterized by a mix of tropical
and subtropical climatic conditions, present unique
challenges and opportunities for crop production.
The varying climate, soil types, and resource
availability between these two regions have
significant implications for agricultural practices,
particularly in the cultivation of fruits and

vegetables.

Understanding the economic factors that influence
crop production in these transition zones is
essential for improving agricultural productivity,
ensuring food security, and promoting sustainable
development in these areas. Key economic factors
such as land tenure, input costs, labor availability,
and access to markets all play critical roles in
determining the success of agricultural systems in
these regions. Additionally, climate variability,
which includes changes in rainfall patterns and
temperature fluctuations, significantly impacts the
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productivity and viability of crops.

Despite the growing importance of agriculture in
the transition zones, there remains a lack of
comprehensive research that explores the complex
interplay  between these economic and
environmental factors. While much of the existing
literature focuses on individual aspects of
agricultural economics, there is a need for a holistic
analysis that takes into account the unique
ecological and socio-economic contexts of the
forest-coastal savannah interface. Such an analysis
can help identify the key drivers of agricultural
success and failure, and provide valuable insights
for policymakers, farmers, and agricultural
organizations.

This study seeks to fill this gap by examining the
economic factors affecting crop production in the
forest and coastal savannah transition zones, with
a particular focus on fruits and vegetables. Using an
econometric approach, the research aims to
quantify the effects of various economic and
environmental variables on crop yields,
profitability, and overall agricultural productivity.
The findings will provide evidence-based
recommendations to help farmers optimize
production, adapt to environmental challenges,
and enhance the sustainability of agriculture in
these regions.

METHODOLOGY

To examine the economic factors affecting crop
production in the forest and coastal savannah
transition zones, this study utilizes an econometric
approach, which involves the collection and
analysis of data from various farming households
and agricultural activities in these regions. The
methodology includes data collection, model
formulation, and statistical analysis, with an
emphasis on understanding how factors such as
climate, soil quality, market access, labor, and land
use influence agricultural productivity. The steps
outlined below provide a comprehensive
framework for this analysis.

Data Collection

The first stage of the study involves gathering
primary data through surveys and interviews with
farmers in the forest and coastal savannah

transition zones. The sample population is selected
from a range of smallholder farms that produce
fruits and vegetables, which are the focus of this
research. The survey is designed to collect data on
farm characteristics, including farm size, crop
types, labor inputs, farming techniques, land
tenure arrangements, and access to resources such
as irrigation and fertilizers. Additionally, socio-
economic data such as household income,
education level, and access to credit are collected to
understand the broader economic context in which
farming occurs.

Climate-related data, such as rainfall patterns,
temperature, and seasonality, are also collected
from local weather stations and agricultural
extension services. These data provide insight into
how weather and environmental conditions
influence crop yields and farmers' ability to predict
and manage production risks.

Econometric Model Formulation

Once the data is collected, the next step is to
develop an econometric model that links crop
production (output) to various economic and
environmental factors (inputs). A production
function approach is used to model the relationship
between agricultural inputs and outputs, where
crop yield is the dependent variable and the factors
affecting production are the independent variables.

The functional form of the model typically follows
the Cobb-Douglas production function, which is
widely used in agricultural economics. This model
assumes a relationship where crop output is a
function of labor (hours worked), capital (such as
equipment or fertilizer), land area, and
environmental variables such as rainfall and
temperature. The production function can be
expressed as:

Yi=A-LB1-KB2-TB3-SB4-MB5
Where:

. YiY_iYiis the crop yield (dependent variable)

for farm iii,
. AAA is a constant term,
. LLL is labor input,

KKK is fertilizer,

capital input (e.g,
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machinery),

. TTT is the environmental factor (e.g,
temperature, rainfall),

o SSS represents soil quality,

. MMM  indicates market access and
infrastructure,
. B1,82,83,84,85\beta_1, \beta_2, \beta_3,

\beta_4, \beta_531,52,83,84,B5 are the coefficients
to be estimated.

In this model, each independent variable
represents a different economic or environmental
factor that is hypothesized to affect crop
production. For example, labor and capital
represent traditional production inputs, while
temperature and rainfall are environmental
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In addition to OLS regression, the study may also
employ more advanced econometric techniques,
such as the Generalized Least Squares (GLS)
method, if there is evidence of heteroscedasticity
or autocorrelation in the data. This is particularly
important when dealing with agricultural data, as
variations in crop yields often exhibit non-constant
variance or time-dependent effects.

variables, and market access captures the
proximity of the farm to local markets or
transportation networks.

Data Analysis

The econometric model is estimated using
regression analysis to determine the impact of each
factor on crop production. The Ordinary Least
Squares (OLS) method is typically employed to
estimate the coefficients of the production
function. The OLS regression allows for the
determination of the elasticity of each input,
indicating how a percentage change in any of the
independent variables will affect crop yield. For
example, the coefficient of labor (B1\beta_1$1)
indicates the percentage change in crop yield for
each unit increase in labor input.
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Addressing Endogeneity and Bias

Given that agricultural productivity is influenced
by both observed and unobserved factors,
endogeneity issues may arise, particularly if some
of the independent variables are correlated with
the error term. To address this, instrumental
variable (IV) regression or two-stage least squares
(2SLS) methods can be used. These methods help
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control for potential biases resulting from the
simultaneity or omitted variable problems,
ensuring more accurate estimation of the effects of
economic factors on crop production.

Additionally, potential selection bias may occur if
the survey sample is not randomly chosen, or if
only more successful farmers respond. To account
for this, the study could apply propensity score
matching or other techniques to ensure that the

sample is representative of the broader farming
population in the transition zones.

Model Validation and Sensitivity Analysis

To assess the robustness of the results, model
validation techniques, such as cross-validation or
out-of-sample testing, can be employed. This
involves dividing the data into training and testing
sets to ensure that the model is generalizable and
not overfitted to the sample data.
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Sensitivity analysis is also conducted to examine
how changes in key variables, such as rainfall or
labor input, influence crop yields. By simulating
different scenarios with varying levels of input, the
sensitivity analysis helps to identify which factors
are most critical to improving agricultural
productivity in the transition zones.

Policy Implications and Recommendations

Finally, based on the results of the econometric
model, policy implications are drawn to provide
practical recommendations for improving crop
production in the forest and coastal savannah
transition zones. The analysis will highlight the
most  important economic factors that
policymakers should focus on, such as improving
market access, supporting smallholder farmers
with better inputs (e.g, seeds, fertilizers), or
enhancing infrastructure like irrigation systems
and roads.

The study will also offer recommendations on how
to mitigate the effects of climate variability,
possibly through the adoption of climate-smart
agricultural practices, crop diversification, and
improved weather forecasting to help farmers
better adapt to changing environmental conditions.

RESULTS

The econometric analysis of the economic factors
affecting crop production in the forest and coastal
savannah transition zones yielded several key
findings:

Labor and Capital Inputs: The results of the
regression analysis indicated that both labor and
capital inputs have significant positive effects on
crop yields in the transition zones. For labor, the
coefficient showed a high elasticity, meaning that
an increase in labor input was associated with a
proportionally larger increase in crop production.
Similarly, capital inputs such as fertilizers and farm
machinery also had a substantial positive effect on
yields, suggesting that investment in agricultural
technology and inputs plays a critical role in
improving productivity.

Climate and Environmental Factors: Climate
variables, particularly rainfall and temperature,
were found to have mixed effects on crop

production. Rainfall had a positive effect on crop
yields, with higher levels of precipitation
associated with improved productivity, especially
for fruit and vegetable crops that depend on
regular  irrigation. = However, temperature
variability, especially extreme heat, was negatively
correlated with yields, highlighting the
vulnerability of crops in the transition zones to
climate change. This finding underscores the
importance of climate adaptation strategies, such
as selecting heat-resistant varieties or improving
irrigation infrastructure.

Soil Quality and Land Use: Soil quality emerged as
another important determinant of crop production.
Farms with better soil quality, measured through
organic content and fertility levels, demonstrated
higher yields. This suggests that improving soil
health could lead to increased productivity in the
region. Furthermore, the type of land use (e.g,
whether the land was used for monocropping or
crop rotation) also had a significant impact on
yields, with diversified cropping systems showing
higher levels of productivity due to better soil
management and pest control.

Market Access and Infrastructure: Market access
was found to significantly affect farm profitability.
Farms located closer to markets or with better
access to transportation networks experienced
higher prices for their produce and had better
access to high-quality inputs. The analysis revealed
that farms in more remote areas faced difficulties
in marketing their crops, which led to lower prices
and reduced profitability. Improved infrastructure,
such as roads and transportation facilities, was
found to have a significant positive impact on both
crop yields and farmers' income.

Labor and Credit Availability: The availability of
labor and access to credit were also significant
factors. Areas with higher labor availability saw
better crop yields, as farmers could allocate
sufficient labor to key stages of production, such as
planting, weeding, and harvesting. On the other
hand, limited access to credit restricted farmers'
ability to invest in necessary inputs such as
fertilizers, improved seeds, and irrigation systems,
leading to lower yields and higher vulnerability to
market fluctuations.
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DISCUSSION

The findings of this study highlight the complex
interplay of economic and environmental factors
that shape agricultural productivity in the forest
and coastal savannah transition zones. Labor and
capital inputs emerged as critical determinants of
crop yields, with both directly linked to
improvements in productivity. This emphasizes
the need for policies that support investment in
labor force training, agricultural inputs, and
technology to enhance farm output.

Climate and environmental factors also played a
crucial role, with rainfall positively affecting yields
and temperature negatively affecting them. This
result is particularly relevant in the context of
climate change, as increasing temperatures and
erratic rainfall patterns could undermine
agricultural productivity. Farmers in these zones
may need to adopt climate-smart practices, such as
water-efficient  irrigation systems, drought-
resistant crop varieties, and improved weather
forecasting, to cope with these challenges.

Soil quality was found to be a key driver of crop
performance, reinforcing the importance of
sustainable land management practices. Strategies
such as crop rotation, organic farming, and soil
conservation could help improve soil health and,
consequently, crop  yields. Furthermore,
diversification of crops appears to have positive
effects on both soil quality and overall farm
productivity, suggesting that agroecological
approaches could be particularly beneficial in the
region.

Market access and infrastructure were found to be
important enablers of profitability, highlighting the
need for improved rural infrastructure to facilitate
the transportation of goods to markets and access
to inputs. In particular, enhancing market linkages
and reducing transportation costs could help
farmers secure better prices for their crops, thus
improving their economic viability.

The limited access to credit for many farmers
underscores the need for financial inclusion
policies aimed at supporting smallholder farmers.
By providing farmers with better access to

affordable credit, they could invest in the necessary
inputs to improve productivity and reduce the
financial risks associated with farming.

CONCLUSION

This study provides a comprehensive analysis of
the economic factors that affect crop production in
the forest and coastal savannah transition zones.
The findings show that labor, capital, climate, soil
quality, market access, and access to credit all play
significant roles in determining agricultural
productivity. The results suggest that policies
aimed at improving labor efficiency, access to
inputs, soil management practices, and
infrastructure can enhance crop yields and farm
profitability in these regions.

Additionally, the study emphasizes the importance
of climate adaptation strategies in mitigating the
negative effects of temperature variability and
unpredictable rainfall patterns. Promoting
sustainable agricultural practices, improving
market access, and supporting financial inclusion
for smallholder farmers are crucial steps toward
ensuring food security and agricultural
sustainability in the transition zones.

To improve crop production in these regions,
policymakers should focus on integrating climate-
smart agricultural practices, enhancing rural
infrastructure, promoting sustainable land use
practices, and improving access to credit. By
addressing these challenges, farmers in the forest
and coastal savannah transition zones can better
adapt to changing environmental and economic
conditions, ultimately improving agricultural
productivity and contributing to the overall
economic development of the region.
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