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Abstract: This study investigated the economic viability of Micro Irrigation
Technologies (MITs) compared with traditional furrow irrigation in smallholder
horticultural farming in northern Tanzania. Using a quasi-experimental cross-
sectional design, data were collected from 540 farmers, divided into adopters
and nonadopters of MITs. Economic metrics, including net present value (NPV),
the benefit-cost ratio (BCR), and the internal rate of return (IRR), were analysed
over a five-year investment horizon through statistical methods in SPSS and
Microsoft Excel. The results indicate that MITs, particularly drip and sprinkler
systems, increase the productivity and profitability of high-value crops such as
onions and tomatoes, yielding significantly higher NPVs than furrow irrigation
does. Despite their high initial costs, these technologies demonstrated long-term
economic benefits, including improved water efficiency and labour cost savings.
Regression analysis further revealed that both crop type and irrigation
technology significantly influence economic outcomes. Onions and tomatoes
under MIT presented the highest financial returns, whereas peppers under
furrow irrigation achieved better cost efficiency. This study underscores the
transformative potential of MITs in enhancing horticultural productivity and
sustainability in water-scarce regions. The study recommends targeted
interventions, including subsidies, financial incentives, training programs, and
policy support, to scale up the adoption of MITs.

Keywords: Cost benefit analysis, Micro irrigation technologies, Furrow
irrigation, Horticulture, Drip and sprinkler irrigation.
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1.0 INTRODUCTION

However, the sector faces significant challenges,

Horticulture is a cornerstone of global
agricultural production, significantly bolstering
economic development and fortifying food security
(Ng’'atigwa et al., 2020). The sector's rapid expansion,
fuelled by technological advancements, has made it a
leading foreign exchange earner, surpassing other
agricultural commodities in trade and production
growth (Lutz & Tadesse, 2017; Wang et al.,, 2022).

including water scarcity, inefficient irrigation
methods, low productivity and limited adoption of
modern agricultural technologies (Saxena et al,
2022; Xiuling et al, 2023). Traditional irrigation
methods, such as furrow systems, are widely used but
often result in significant water loss and reduced
productivity (Rouzaneh et al, 2021). In contrast,
modern micro irrigation technologies, such as drip
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and sprinkler systems, are known to increase water
use efficiency, reduce labour costs and potentially
improve crop yields and profitability (Mattoussi et al.,
2023). Micro irrigation technologies (MITs),
encompassing methods such as drip and sprinkler
irrigation, represent a transformative approach to
water management (Absanto et al, 2025c). These
technologies are designed to deliver water efficiently
and precisely to crops, minimizing losses and
maximizing resource use. In the context of water-
scarce regions, MITs have emerged as pivotal
interventions to address the dual challenges of water
scarcity and declining agricultural productivity
(World Bank., 2019).

For Tanzania, a nation where agriculture
constitutes approximately one-third of the gross
domestic product (GDP) and employs more than 70%
of the workforce, the adoption of innovative
irrigation methods has profound implications for
sustainable development and poverty reduction
(URT, 2021).

Despite their potential, the uptake of MITs in
Tanzania remains suboptimal, with traditional
methods such as furrow irrigation continuing to
dominate (Bhatti et al, 2022). Furrow irrigation,
though familiar and less capital intensive, often leads
to significant inefficiencies, including water waste,
soil erosion, and suboptimal yields (Lugamara et al.,
2022). Conversely, MITs, while offering substantial
long-term benefits, face barriers to adoption,
including high initial investment costs, limited
technical expertise among farmers, and inadequate
access to financial resources (Absanto et al., 2025a;
Mattoussi et al.,, 2023). These challenges underscore
the critical need to evaluate the economic and
practical viability of the MIT in comparison with
traditional irrigation systems, particularly in the
production of high-value crops such as onions,
tomatoes, and peppers, which are key contributors to
Tanzania's agricultural output and export earnings
(FAO, 2020).

While extensive studies highlight the
benefits of modern irrigation technologies in
improving water use efficiency and crop productivity,
there is limited empirical evidence on their
comparative economic viability in the context of
smallholder horticultural farming (Hussain et al,
2022; Zou et al, 2013). Research often focuses on
technical efficiency, neglecting a detailed cost-
benefit analysis that accounts for investment costs,
maintenance costs, operational expenses and
profitability (Absanto et al., 2025b; Sissoko et al.,
2022). Furthermore, the economic barriers and
specific financial implications of adopting modern
irrigation systems in resource-constrained farming
communities remain underexplored (Yazdanpanah

et al, 2022). Moreover, there is a paucity of
longitudinal studies examining the economic impacts
of the MIT over a five-year investment horizon, and
the interplay between crop type, irrigation
technology, and economic performance has not been
adequately explored, necessitating further empirical
investigation.

This study seeks to bridge this knowledge
gap by conducting a rigorous benefit-cost analysis of
micro irrigation technologies versus traditional
furrow irrigation systems across a five-year
investment horizon. By employing economic metrics
such as the net present value (NPV), benefit-cost
ratio (BCR), and internal rate of return (IRR), this
research aims to provide evidence-based insights
into the profitability and economic sustainability of
these technologies. Moreover, by examining the
differential effects of crop type and irrigation
technology on economic performance, this study
offers an understanding of the factors influencing
agricultural returns under varying technological
contexts.

This study aimed primarily to compare the
investment costs and economic benefits of modern
micro irrigation technologies and traditional furrow
irrigation methods in horticultural farming in
northern Tanzania. This study assessed the capital
and operational costs of both systems and evaluated
their profitability and economic efficiency while
providing recommendations to improve their uptake
among smallholder farmers.

The significance of this research lies in its
potential to inform policy, drive investment, and
guide stakeholders in promoting sustainable
agricultural practices. The findings are expected to
contribute to the formulation of strategies aimed at
scaling up the adoption of micro irrigation
technologies, thereby enhancing agricultural
resilience, improving livelihoods, and advancing
Tanzania's broader development goals, as articulated
in the Tanzania Development Vision 2025 and
Agricultural Sector Development Program (ASDP II)
(URT, 2021).

2.0 LITERATURE REVIEW

The adoption of micro irrigation
technologies (MITs) has garnered global attention as
a sustainable approach for addressing water scarcity
and enhancing agricultural productivity. The
literature on agricultural innovations, particularly in
irrigation systems, underscores their importance in
achieving the Sustainable Development Goals (SDGs),
particularly Goals 2 (Zero Hunger) and 6 (Clean
Water and Sanitation) (UN, 2015). This review
synthesizes theoretical, empirical, and contextual
perspectives to provide a foundation for
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understanding the profitability and economic
implications of micro irrigation technologies.

2.1 Theoretical Framework

The theory of cost-benefit analysis (CBA)
(Dréze & Stern, 1987) was employed to assess the
economic efficiency of MITs and furrow irrigation in
smallholder horticulture farming. The CBA provides
a systematic framework for quantifying the costs and
benefits associated with the MIT, encompassing
initial investments and operating and maintenance
expenses against benefits such as crop yields, income,
water savings, and reduced labor (Mangisoni, 2006).
A crucial aspect of CBA is the incorporation of the
time value of money, which is achieved through
discounting techniques, allowing for the comparison
of costs and benefits that occur at different times (Ali
etal.,, 2020).

2.2 Empirical Evidence from Micro Irrigation
Technologies

Empirical studies highlight the economic
viability of MITs in diverse agricultural contexts. For
example, research by (Martinez-Arteaga et al., 2023)
demonstrated that MITs significantly reduce water
consumption by up to 50% while increasing crop
yields by 30-40%. Similarly, (Kiruthika & Suresh
Kumar, 2020) underscore the positive impacts of MIT
on farmer incomes, noting a marked improvement in
the net present value (NPV) and benefit-cost ratio
(BCR) for high-value crops such as tomatoes, onions
and peppers.

However, regional disparities in adoption
persist, with factors such as access to credit, training,
and extension services playing critical roles. In
Tanzania, studies by (Adebayo et al., 2018; Agbenyo
et al, 2022; Gwambene et al,, 2023) revealed that
while MITs have the potential to transform
agriculture, their adoption remains limited due to
infrastructural and institutional challenges. These
findings highlight the need for targeted interventions
to address the barriers to technology uptake.

The financial feasibility of irrigation
technologies is a focal point of analysis in agricultural
economics (Gorain et al.,, 2020; Namara et al., 2007).
Cost-benefit analysis (CBA) serves as a critical tool in
assessing the long-term economic impacts of
irrigation methods (Hussain et al., 2022; Zou et al.,
2013). According to (Parthasarathi et al., 2015), the
MIT method results in a higher benefit cost ratio
(BCR) and internal rate of return (IRR) than
traditional methods do, particularly for high-value
crops. However, furrow irrigation, despite its
inefficiencies, remains popular because of lower
initial capital requirements and greater familiarity
among farmers (Dewedar et al, 2021; Vanghele C,
2019). The Tanzanian horticulture sector is

characterized by a predominance of smallholder
farmers who face systemic challenges, including
limited access to credit, insufficient technical
knowledge, and weak market linkages (URT, 2021).
These barriers are compounded by the high costs of
MITs, which deter adoption despite their long-term
benefits. (Limpamont et al, 2024) noted that
governance and policy frameworks also influence the
uptake of agricultural innovations, emphasizing the
need for supportive policies and incentive structures.

3.0 METHODOLOGY

This study employed a quantitative research
approach to assess the cost-benefit analysis of
irrigation methods among smallholder horticultural
farmers in northern Tanzania. Data were collected via
structured questionnaires administered to a sample
of 540 households, which were divided into adopters
and nonadopters of micro irrigation technologies.
The study adopted a quasi-experimental cross-
sectional design to facilitate the comparison of
economic indicators such as net present value (NPV),
the benefit-cost ratio (BCR), and the internal rate of
return (IRR) across the two groups. Statistical
analysis, including descriptive and inferential
methods, was conducted via SPSS and Microsoft Excel
to evaluate the profitability, economic viability, and
efficiency of the micro irrigation technologies in the
study area.

The cost-benefit analysis (CBA) method was
used to assess the economic performance of various
irrigation technologies. The CBA evaluates project
worthiness via three metrics: the net present value
(NPV), internal rate of return (IRR), and benefit cost
ratio (BCR) (Wise, 1983). The NPV is a measure for
evaluating the profitability of an investment and is
calculated as follows:

NPV—iBt_Ct 1
L+t 1]

Where i=discount rate, n = number of years, t = th
year, Bt =benefits, Ct = costs.

An irrigation technology with a positive NPV
was considered acceptable, as it yields more benefits
than costs over time. The technology with the highest
NPV was regarded as the most financially efficient
and desirable for smallholder farmers.

The BCR was calculated as follows.
B
Z?:l(l—t-
BCR=——— v [2]
Ce

Z?:l (1 + i)t

Where i=discount rate, n = number of years, t = th
year, Bt =benefits, and Ct=costs.

© 2025: Global Academic Journal’s Research Consortium (GAJRC)

47



Gerald Absanto et al, Glob Acad ] Econ Buss; Vol-7, Iss-2 (Mar-Apr, 2025): 45-54

An investment was accepted if the BCR was greater
than 1.

The IRRs were calculated as follows.

N CF
IRR = ; ar i)tm PR k1|

Where i = the discount rate, n = the number of years,
t = the tth year, Bt = benefits, and Ct = costs.

An investment was accepted if the IRR was
greater than the market interest rate. The prevailing
market prices were used to value inputs and outputs
that were entered into the objective function. The
discount rate that was used was the market interest
rate charged by the Tanzania Agricultural
Development Bank (TADB) at the time of data
analysis. The financial CBA was evaluated from the
farmer’s point of view, and the accounting
profitability of micro irrigation investments over
time was determined.

After the economic indicators (Net Present
Value (NPV), Benefit-Cost Ratio (BCR), and Internal
Rate of Return (IRR)) are calculated, descriptive
statistical analysis is employed to effectively present
the results. Descriptive analysis focused on
summarizing the mean values of these indicators,
categorized by crop type (onion, tomato, and pepper)
and irrigation technology (Furrow and Micro-
Irrigation Technologies). This approach allowed for a
clear comparison of the average economic outcomes
associated with different crops and technologies.

Multivariate regression modelling was also
employed in this study to assess the impact of crop
type and irrigation technology on the net present
value (NPV), benefit-cost ratio (BCR), and internal
rate of return (IRR). Data were collected on crop
types (categorized as onion, tomato, and pepper),
irrigation methods (Furrow and micro irrigation
technology (MIT)), and economic indicators (NPV,
BCR, and IRR). The regression equations were
specified as follows:

NPVL = BO + [31Cr0p typei + BZTechnology typei + Ej rrere rer s e e e e [4]
BCRL = BO + Blcl"op typel + BZTechnology typel + 81 et see see see see sesaae aan [5]
IRRl = BO + Blcrop typei + BZTechnology typei + R [6]

A multivariate regression was applied to
estimate the coefficients, which indicated the
magnitude and direction of the relationships.
Statistical significance was evaluated via p values,
with a threshold of 0.05. All analyses were conducted
to identify the contributions of crop type and
irrigation technology to economic performance in
horticulture production.

4.0 RESULTS AND DISCUSSION

This section presents the findings from the
study and their interpretations, focusing on the
descriptive statistics of the benefits and costs of
micro irrigation technologies (MITs) compared with
furrow irrigation. It also covers benefit-cost analysis
over five years, changes in the net present value
(NPV) and benefit-cost ratio (BCR) across time, and
the influence of crop type and irrigation technology
on financial performance metrics.

4.1 Descriptive statistics of the benefits and costs
of micro irrigation technologies per year

In Table 1, the descriptive statistics show the
benefits and costs of different micro irrigation
technologies compared with furrow irrigation for
various crops. For onions, sprinklers yielded a
significantly greater benefit of 4,975,483.68
Tanzanian shillings (TZS) than furrow irrigation did

(3,699,120.71 TZS). However, sprinklers have a
substantially greater cost at 34,429,731.50 TZS than
furrows at 10,452,741.91 TZS, leading to a greater
benefit difference in favour of furrows at
6,533,563.49 TZS. This finding is consistent with
studies indicating that while advanced irrigation
technologies such as drip and sprinkler systems offer
higher productivity, they also involve significant
capital investments (Limpamont et al., 2024; Mupaso
et al, 2014). For tomatoes, drip provided a greater
benefit of 7,351,521.51 TZS, whereas the furrow
method provided 4,825,181.14 TZS. The cost
disparity was even more pronounced, with drips
costing  48,880,047.50 TZS and furrowing
19,601,197.37 TZS. This suggests that drips have a
greater potential return but at a greater upfront cost,
a trend highlighted in the works of (Ali et al., 2020;
Srivastava et al., 2003) on sustainable agricultural
investments. Similarly, compared with furrow
irrigation, drip irrigation had a greater benefit
(6,200,079.15 TZS) but also a greater cost
(47,907,796.61 TZS) (4,717,672.67 TZS and
30,625,706.67 TZS, respectively), indicating a
consistent pattern across crops. The differences
observed underscore the trade-off between
investment and returns, a point emphasized by
(Barroso & Maio, 2024; Singh et al,, 2024) regarding
agricultural technology adoption in developing
countries.
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Table 1: Descriptive statistics of the benefits and costs of irrigation technologies per acre (TZS)

Onion Sprinkler 40

Furrow 95
Tomato Drip 100

Furrow 171
Pepper Drip 59

Furrow 75

4.2 Benefit—cost analysis of micro irrigation
technologies for the 5 years of investment per
Acre

Table 2 presents the benefit-cost analysis of
the two irrigation technologies over five years. For
onions, the NPV for sprinklers was 32,973,365.83
TZS, which was significantly higher than that of the
furrow method (10,052,681.49 TZS), indicating that
while sprinklers had a higher cost, it resulted in a
greater long-term return. The benefit-cost ratio
(BCR) for sprinklers was 2.75, which was still positive
but less favourable than that of the furrow method,
which had a BCR of 6.70, indicating that furrow
irrigation provides a better return per unit cost. The
internal rate of return (IRR) for sprinklers (7%) was
lower than that for furrows (13%), suggesting that
despite the greater benefits from sprinklers, furrow
irrigation might be more cost-effective over the short

Benefit Cost
4975,483.68 34,429,731.50 29,454,247.83
3,699,120.71 10,452,741.91 6,533,563.49

7,351,521.51 48,880,047.50 41,528,525.99
4825,181.14 19,601,197.37 14,776,016.23
6,200,079.15 47,907,796.61 41,707,717.46
4,717,672.67 30,625,706.67 25,908,034.00

Difference

term, as noted by (Palanisami & Nagothu, 2024) in
their analysis of cost efficiency in agricultural
projects. For tomatoes, drip's NPV (45,047,643.99
TZS) and BCR (4.03) were again higher than those of
furrows (18,295,134.23 TZS and 7.73, respectively),
but furrows had a higher IRR (11%) than drip (9%),
showing that while drip offers higher returns, the
initial investment may not justify the returns in some
cases. Similarly, for peppers, drip provides an NPV of
45,226,835.46 TZS and a BCR of 6.46 TZS, which are
more favourable than furrow’s NPV of 29,427,152.00
TZS and a BCR of 2.75; however, the IRR for drip (8%)
was lower than that for furrow’s (7%). This pattern
of varying NPVs, BCRs, and IRRs reflects the differing
levels of risk and returns associated with adopting
more advanced technologies, as putby (Hussain et al,
2022; Thrikawala et al,, 2022).

Table 2: Benefit—cost analysis of micro irrigation technologies for 5 years of investment per Acre (TZS)

Onion Sprinkler 40

Furrow 95
Tomato Drip 100

Furrow 171
Pepper Drip 59

Furrow 75

4.3 Changes in NPV between 1-5 years of
investment per Acre at the 10% discount rate
Figures 1 and illustrate the changes in NPV
over the 5-year investment period, showing how
these metrics evolve with time. A discount rate of
10% reduces the perceived value of future benefits,
making earlier years of investment more critical for
technology adoption. This trend aligns with the

NPV BCR IRR
32,973,365.83 2.75 0.07
10,052,681.49 6.70 0.13
45,047,643.99 4.03 0.09
18,295,134.23 7.73 0.11
45,226,83546 6.51 0.08
29,427,152.00 2.75 0.07

findings of Chizmar et al, (2020) that technology
adoption benefits increase in the long term but may
not be immediately profitable in the early stages. The
visual trend confirms that although MITs require a
significant initial investment, the returns in the later
years make it a more profitable choice for farmers
with a longer investment horizon.
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Comparison of Net Present value for the different time of investment
At 10% discounted rate

I

50000000.00
45000000.00
40000000.00
35000000.00
30000000.00
& 25000000.00
20000000.00
15000000.00
10000000.00
5000000.00
0.00

B Onion
= Onion
= Tomato
Tomato
B Pepper
¥ Pepper

NPV-1 Year
3265346583
9732781.55
4472774402
1797523423
44906935 .46
20107252.00

NPV -2 years
32944303 83
10023619.55
45018582.02
1826607223
45197773 .46
209398020.00

NPV-3 Years NPV-4vears NPV-5vyears
32970743 83 3297314783 3297336583
10050059.49 10052463 48 1005268149
45045021.99 4504742599 4504764399
1829251223 1829491622 1829513423
45224213 46 4522661746 4522683546
20424530.00 2942693400  29427152.00

Figure 1: Changes in NPV between 1 and 5 years of investment per Acre at a 10% discount rate

4.4 Changes in BCR between 1-5 years of
investment per Acre at the 10% discount rate
Figures 2 illustrate the changes in BCR over
the 5-year investment period, showing how these
metrics evolve with time. A discount rate of 10%
reduces the perceived value of future benefits,
making earlier years of investment more critical for

MITs adoption. This trend, where the benefit cost
ratios improve over time for all crops, aligns with the
findings of Yadav A. et al., (2022) that agricultural
technology adoption benefits increase over the long-
term period but may not be immediately profitable in

the early stages.

Cost benefit ratio At 10% discounted rate

Ratios

OENWANTNKD
S888888888

MIT FURROW
Onion
e BCR-5 Years 7.07 2.95
e BCR-4 ye@rs 7.07 2.75
s BCR-3 years 7.07 2.75
BCR-2 Years 7.07 275
e BCR 1Year 7.07 2.75

MIT FURROW MIT FURROW
Tomato Pepper

6.70 4.03 7.73 6.51

6.70 4.03 7.73 6.51

6.70 4.03 7.73 6.51

6.70 4.03 7.73 6.51

6.70 4.03 7.73 6.51

Figure 2: Cost benefit ratios for different times of investment at the 10% discount rate
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4.5 Influence of crop type and technology use on
NPV, BCR and IRR

Table 3 presents the results of regression
modelling examining the influence of crop type and
irrigation technology on NPV, BCR, and IRR. The
regression results show that crop type significantly
influences the NPV, with onions and tomatoes
yielding higher NPVs than peppers do, as indicated by
the coefficient of 8,118,490.60 for crop type (Onion,
Tomato vs. Pepper), which is statistically significant
(p value = 0.001). This suggests that onions and
tomatoes are more profitable crops when drip
irrigation is used. Furthermore, the choice of
irrigation method also significantly influences the
NPV, with furrow irrigation resulting in a negative
coefficient (-22,975,249.70), suggesting that it has a
lower long-term return than drip irrigation does.

Similar trends were observed in the BCR and IRR,
where the choice of crop and technology (furrow vs.
MIT) had a significant impact. For the BCR, the
negative coefficient for furrow (-2.659) and the
positive coefficient for crop type (1.318 for
onion/tomato vs. pepper) indicate that advanced
technologies are more effective with higher-value
crops such as onion and tomato. The IRR results
follow a similar pattern, with MITs showing a more
favourable return for onions and tomatoes than
furrow irrigation does. These findings corroborate
those of previous studies, such as those by (Chizmar
et al.,, 2020; Palanisami & Nagothu, 2024; Thrikawala
et al,, 2022), which highlight the importance of both
crop selection and technology choice in maximizing
agricultural returns on investment.

Table 3: Regression modelling of the influence of crop type and technology use on the NPV, BCR and IRR

Dependent Variable Independent Variable

Coefficient (B) Standard Error p value

NPV Crop Type (Onion, Tomato vs Pepper) 8118490.599 752620.519 0.001
Irrigation Method (Furrow vs MIT) -22975249.700 1101143.329 0.001
BCR Crop Type (Onion, Tomato vs Pepper  1.318 0.136 0.001
Irrigation Method (Furrow vs MIT) -2.659 0.199 0.001
IRR Crop Type (Onion, Tomato vs Pepper  0.889 0.087 0.001
Irrigation Method (Furrow vs MIT) -3.459 0.127 0.001

5. CONCLUSION

This study aimed to assess the economic
viability of micro irrigation technologies (MITs)
compared with traditional furrow irrigation systems
for different crops, including onion, tomato, and
pepper. On the basis of the descriptive statistics and
benefit-cost analysis, the findings show that while
MITs provide greater overall benefits in terms of total
returns, they are associated with significantly higher
initial costs. The net benefits derived from MITs were
greater for crops such as onion and tomato, but the
cost efficiency (BCR) and internal rate of return (IRR)
tended to favour furrow irrigation, especially for
pepper cultivation.

The regression analysis further revealed that
crop type and irrigation method were significant
determinants of financial outcomes. Crops such as
onions and tomatoes generally show greater
profitability than peppers do, with furrow irrigation
being more cost-effective for pepper cultivation. The
choice of irrigation method plays a critical role in the
long-term sustainability of investments, as furrow
irrigation has better cost efficiency in the early years,
even though the MIT shows greater long-term
returns.

These findings suggest that while MITs hold
promise for increased productivity and profitability
in the long run, furrow irrigation may be a more
feasible option for farmers looking for immediate

returns, particularly in regions where initial
investments in irrigation infrastructure are a major
constraint. While furrow irrigation may offer
immediate returns, the importance of modern micro
irrigation technologies cannot be overstated,
particularly in this era of increasing water stress.
Moreover, MITs contribute to long-term profitability
by increasing crop yields, increasing water
productivity, and reducing labour costs. Although
initial investments may be greater, the benefits of
MITs in conserving water and ensuring resilience
against drought conditions make them indispensable
for achieving sustainable horticultural farming and
food security in the face of growing environmental
challenges. Policymakers should consider these
findings when developing strategies for agricultural
development, ensuring that both short-term cost-
effectiveness and long-term sustainability are
prioritized in the adoption of irrigation technologies.

6. RECOMMENDATIONS

Based on the analysis of NPV, BCR, and IRR
for pepper, tomato, and onion farming under the
micro irrigation and furrow irrigation methods,
several recommendations are proposed.

First, the adoption of micro irrigation
technologies should be promoted because of their
superior profitability and sustainability. Compared
with furrow irrigation, which has a greater NPV, BCR,
and IRR, micro irrigation has significant economic
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advantages. To enhance adoption, governments and
development partners should provide subsidies or
financial incentives to reduce initial installation costs.
Additionally, forming public-private partnerships
can facilitate access to affordable irrigation systems,
whereas targeted awareness campaigns and training
programs can educate farmers on the long-term
benefits of adopting these technologies.

Second, farmers should be equipped with
knowledge to manage key variables influencing
project profitability, as revealed through economic
analysis. Yield, price, and cost variations significantly
affect financial outcomes, making it essential to
provide training on yield optimization techniques
such as the use of improved seeds and effective crop
management practices. Access to timely market
information can help farmers respond effectively to
price changes, whereas strategies such as the bulk
purchasing of inputs can assist in controlling costs.
Such capacity-building efforts enhance farmers’
resilience to external shocks, improving the overall
viability of their farming projects.

Finally, efforts should focus on promoting
crops with higher returns on investment. The
analysis indicates that tomato and onion farming
under micro irrigation achieves greater profitability
than peppers do, suggesting that a strategic focus on
these crops in regions where micro irrigation is
feasible, such as northern Tanzania. Financial and
technical support for tomato and onion farmers can
maximize returns, contributing to improved
livelihoods and economic development in farming
communities. These targeted interventions, when
implemented effectively, will enable sustainable
agricultural practices and increased profitability for
smallholder farmers.
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