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Abstract

In this paper, we study the farmers' choices of financial services for drip irrigation systems in Southern Mozambique using
survey data collected from 150 household farmers, involving 3 main irrigation schemes in Maputo, Gaza, and Inhambane. The
statistical results show the significance of the outlined factors in the performance of small household farmers' adoption of
financing options for irrigation. We find that farmers are more likely to adopt financial services for drip irrigation under
subsidized interest rates and low irrigation costs. Farmers with lower incomes are less likely to adopt financial services compared
to others. Additionally, the main gaps between the supply and demand of irrigation-based financial services can be explained by
the farmers’ inability to meet the funding requirements. The solution lies thus in improving the quality of both demand and
supply on its critical dimension, which also implies an increase in the economic activity of financing institutions and small
farmers. Our study provides useful policy implications for designing efficient financing programs to enhance farmers’
accessibility to funds. Thus, implementing special public policies to minimize financial gaps among small household farmers can
play a potential role in driving the household farmers sub-sector, and public incentives are crucial in ensuring sustainable
irrigation programs aimed at low-income farmers. The study also suggests the creation of funding institutions aimed at irrigation,
which can expand the range of financing mechanisms and take diverse financial services to low-income farmers in rural areas,
such as savings, subsidies, vouchers and other types of credit.
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1. Introduction

Drip irrigation has gained more attention in rain deficit re-
gions in Mozambique. It allows for high application effi-
ciency and low water consumption. Despite their benefits,
drip irrigation systems generally require a high initial in-
vestment, making their adoption more challenging for small
farmers [1].

Access to financial services by small farmers in southern
Mozambique and throughout the country is limited [2]. The

lack of rural financial institutions and the lack of interest of
formal financial institutions in operating with low-income
farmers are the main reasons [2]. Thus, the main factors
holding back the expansion of funding programs include the
role of the government in regulating rural funds, the country's
basic interest rate, the inflation rate, and the infrastructure
available in rural areas. [3]

Others, however, are more related to the institutions'
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management process, such as guarantees, access to infor-
mation and its implications (moral hazard and adverse selec-
tion), the client selection process, loan methodology (indi-
vidual, group or collective), the existence of credit, savings,
subsidies, and risk diversification agents. [3]

The high investment cost, as well as limited access to ex-
tension services, stand out as the main determining factors for
the insignificant amount of irrigated agriculture in Mozam-
bique [4, 5].

This study aims to assess the main factors behind house-
hold farmers' choices of irrigation financial services in
Southern Mozambique. Several financial institutions operat-
ing in Mozambique are mainly focused on economic profita-
bility, acting practically as private banks [6]. Many public
programs adopted were ineffective because of long subsidized
vouchers combined with unsustainable rural financial pro-
grams [7]. This has often resulted in shifting the responsibility
of financing small farmers' irrigation to the Government with
the cooperation of development partners [8]. Nevertheless, the
economic uncertainty and the reduction in external financial
services have led to policy reforms, and some current irriga-
tion strategies advocate measures to better respond to constant
natural disasters. [9]. Overall, more efforts need to be taken in
offering diverse financial services to small farmers through
the conception of funding institutions aimed at irrigation [10].

2. Overview on Irrigation Financing

With the rapid and global development of agricultural
technologies, often related to the Green Revolution, many
developing countries implemented different subsidized rural
financing programs that some have lasted up to now [11].

Even though general outcomes suggest an overall upward
trend, investment in irrigation has increased the most in Eu-
rope, followed by Oceania and Asia in the last two decades,
with an insignificant increase in Africa and the Americas. [12]

Furthermore, the economic uncertainty in most developing
countries in the region and the reduction in external financing
led to a reduction or complete reformulation of the irrigation
financing policies. In addition to the lack of resources, an
increase in the concentration of land and income has been
observed, low loan recovery rates, inefficient rural financial
services, and relatively high operating costs.[8]

Public expenditure in irrigation accounted for 6 percent of
Mozambique's global public spending in agriculture between
2013 and 2017, representing an upward increase of 53% to 81%
from 2000 to 2017. On the other hand, total spending on ex-
tension services has been insignificant, leading to many un-
sustainable irrigation programs [13].

Meanwhile, over 90% of the Mozambican agriculture is
from the small household segment, with rain-fed farming as
the main characteristic, so, financing irrigation has not yet
attracted much-needed attention in the academic domain [13].

Previous studies in irrigation and financial programs did
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not make a comprehensive analysis of appropriate funding
options for low-income farmers, nor for funding irrigation in
particular. This study is therefore aimed at conducting a
comprehensive analysis of appropriate financing mechanisms
for household farmers in southern Mozambique, considering
both public and private sector opportunities.

Additionally, previous studies were based on the principle
that rural farmers lack credit services in general, but did not
examine appropriate and special funding programs for
low-income farmers. This study, however, addresses new
guidelines, direction, and main decisive steps that household
farmers should consider toward financing their agricultural
inputs, including irrigation.

Thus, financial institutions in Mozambique have often in-
tended to address the lack of financial services instead of the
high loan requirements common in the market [14]. However,
both the lack of financial services and the excessive lending
requirements are the major problems for small farmers in the
adoption of irrigation financial services [14]. Subsidies for
small farmers revealed a positive effect in reducing the risk
and cost of using agricultural inputs in Mozambique. Thus, a
periodic subsidies approach was more appropriate as it pro-
duced more long-lasting benefits [15]. Meanwhile, loans for
irrigation have increased by 22% and general credit has ex-
panded from 12.5% to 33% between 2012 and 2014 [13].
Despite the notable financial coverage increase, the number of
non-covered farmers is still high, causing a substantially high
demand for financial services [15]. Therefore, there is a gap
between the supply and demand of irrigation financial ser-
vices [15].

Overall, a wide range of financial irrigation programs have
proven their effectiveness in different regions with similar
climate, soil, and water availability conditions. Our study
emphasizes the adoption of a concept in which a set of fi-
nancial services should cover the demand segments through a
diversified supply model adapted to the characteristics of
small farmers.

3. Data Sources and the Variable
Specifications

A survey was carried out during the period of October 2021
to January 2022 to collect primary data from 150 small
farmers in Southern Mozambique, involving 3 main irrigation
schemes. Through a stratified random sampling method [16],
we selected 50 small farmers from each of the three schemes,
including Maputo, Gaza, and Inhambane provinces. The Ta-
ble 1 presents the variable definitions and descriptive statistics
of the study. The variable coding followed the nature of the
binary choice method to predict choice’s behaviors and
probabilities of small farmers between two equally exclusive
alternatives [17].
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Table 1. Table caption.

Variable Definition Mean Std. Dev
Adopt Financial Service =1 if adopt, = 0 otherwise 0.13 0.34
Interest rate loan interest rate. =1 if > 10% (high), = 0 if otherwise (low) 0.89 0.31
. , 1> _ .
Loan period Duration of loans’ repayment. =1 if > 3 years (long), =0 otherwise 0.12 0.33
(short).
Income =1if >7,000MZN (high), =0 otherwise (low) 0.26 0.33
S 1> . _ )
Cost of irrigation Sys Cos_t of irrigation per hectare. =1 if > 20,000MZN (high), =0 oth 0.91 0.29
erwise (low)
Y 1 i >
Loan guarantee Lc?an aisurance i_:rom lending institutions. =1 if > 20,000 MZN 0.91 0.29
(high), =0 otherwise (low)
Subsidies (MZN) Public subsidies for irrigation. 338.67 757.75

Table Footer: currency in MZN, 1IMZN=63USD

4. Analytical Method

We employ the binary logistic regression model to analyze
farmers’ intention in adopting financial services for irrigation
and measure the main explanatory variables of farmers’
choices [18, 19]. The farmer’s adoption of financial services
is the dependent variable of the model, and the explanatory
variables include the loan interest rate, loan period, farmers’
income, the cost of irrigation, loan guarantees, and subsidies,

as shown in Table 1. U, (Y,, X,) is the utility drive of small
farmer n, where Y, represents whether the farmer adopts
financial services and X, is a vector of small farmer charac-
teristics. Small farmers are likely to adopt financial services
or not if such an alternative offers a higher level of utility
over its alternative [20]. The relationship between the farm-
ers’ probability to adopt financial services and key explana-
tory factors is represented by the following logit Equation

Logit(y =1[X) = F(X'B) = F(Bo + BX1 + B X + B Xg + By X4 + Bs Xs + fs Xg)

Where:

y = Adoption of financial option, X, = Interest rate, X, = Guarantees, X;= Income,
X, = Loan period, X5 =Irrigation cost, Xs = Subsidies

5. Model Results and Discussion

5.1 Model Results

As shown in Table 2, nearly all the model’s results were statistically significant at the 0.05 level. The Pearson chi-square
result of 0.618 suggest that the model has a goodness of fit to the data.

Table 2. Logistic regression results on farmers’ adoption of irrigation financial services.

Variable Coeff.

Interest rate (base =low) -.4.82064***

298

Odds Ratio dy/dx

.0080616*** -.3278547 *
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Variable Coeff.
high .1.866235
Loan period (base =short) . 4.914351*
long .3.905385
Farmers income (base =low) . 4.753937***
middle .1.902085
Irrigation cost (base =low) -5.707666***
high .1.933839
Loan guarantee (base =low) -4.225902***
high 1772614
Subsidies (continuous) .0017885**

-0.0008065

. 9.048097***
-Cons

.3.304852

Odds Ratio dy/dx
-0.0150449 -0.2751569

. 0073405* . 0514509**
-0.0286674 -0.0184373
116.0403*** . 3083858**
.220.7184 -0.2673898
0033204*** -.4822364**
-0.0064211 -0.2752316
.0146121*** -.2214952*
-0.0259017 -0.1905743
1.00179%** . 0000333***
-0.0008079 -0.0000136
8502.345***

-28099

Table Footer: Number of Observations: 150. SEs are shown in parentheses, ***,**, and * represent significant levels of 0.01, 0.05, and 0.1,

respectively. Log-Likelihood: -10.337723, Pearson chi-square: 0.618

5.2. Discussion

1) Main findings

The interest rate variable has shown a high negative coef-
ficient and marginal effect for the farmers’ intention to adopt
a financing option for irrigation. The result suggests a nega-
tive impact of the variable on the household farmer’s proba-
bility of adopting irrigation financial services. The income
and loan period variables revealed a positive impact for both
the coefficient and marginal effect. A possible explanation
for this fact is that the funding options with low loan periods
are more likely to come with high interest rates, making it
unaffordable for low-income farmers. Household farmers
within the low-income group are less likely to adopt irriga-
tion loans due to their inability to offer competitive guaran-
tees of repaying the loans. Meanwhile, the cost of irrigation
has revealed a high negative impact for both the coefficient
and marginal effect, suggesting an inverse relationship with
the farmer’s adoption of the irrigation funding option. The
subsidies-related variable showed a high positive coefficient,
and about 86% of household farmers have revealed inten-
tions to adopt financial services under subsidized programs.

In general, the logistic output demonstrated that all the
variables are significant predictors of household farmers’
intention to adopt financial options for irrigation in Southern
Mozambique. From the financial coverage perspective,
household farmers are still poorly served, as many programs
designed for low-income farmers have been unsustainable,
given the lack of proper management and follow-up mecha-
nisms.
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2) comparison with literature,

The results obtained in this study confirm trends already
documented in the African and Asian literature on agricul-
tural credit. First, the evidence that high interest rates and
guarantee requirements drastically reduce the adoption of
financing is consistent with studies in Nigeria, which point to
credit costs, lack of guarantee, and risk perception as key
barriers to access [21]. Similarly, research in Mozambique
and other African countries shows that the use of formal
credit by smallholder farmers remains extremely limited,
even in contexts with active financing programs, mainly due
to conditions poorly adapted to rural realities [18].

Our results also confirm the findings from Veldwisch on
Smallholder irrigators, water rights, and investments in agri-
culture [22], which stated that household farmers in Mozam-
bique were less likely to choose private financial options due
to farmers’ inability to meet the funding requirements. From
the subsidies’ perspective, the outcomes of this paper are
aligned with results on Subsidies and Savings [23, 24] as the
temporary subsidies’ vouchers revealed an immediate in-
crease in farmers’ adoption of agricultural inputs. Therefore,
more emphasis should be placed on promoting diversified
programs for low-income farmers, by providing temporary
subsidies for irrigation and by ensuring that small farmers
can use their assets as guarantees.

The negative and inverse relationship of the cost of irriga-
tion system, interest, and guarantee confirms a robust pattern
that cost barriers are cross-cutting determinants of low finan-
cial adoption among smallholder farmers. Though, tempo-
rary subsidies and flexible financing instruments emerge as
effective interventions to increase adoption, accompanied by
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adequate management and monitoring. Nevertheless, the
government remains the principal drive for small farm-
ers-based irrigation programs through extension services and
proper subsidized programs [25, 26].

Overall, the literature on irrigation in Mozambique confirms
that, although there is strong demand, systems remain largely
informal and underfunded. Financial and institutional barriers
continue to limit investment in sustainable irrigation [24]. Simi-
larly, experiences in South Asia show that irrigation expansion
depends on integrated packages of affordable credit, subsidies,
agricultural insurance, and institutional support rather than on
credit alone. [27]

3) Implications.

Public incentives still play a potential role in driving the
household farmers subsector and are crucial in ensuring sus-
tainable financial programs for low-income farmers [28]. The
conclusions of this research highlight the reformulation and
employment of special public policies to minimize financial
gaps among household farmers. Thus, factors such as high
interest rates and excessive guarantees were identified as the
main generators of irrigation financial gaps among house-
hold farmers. It is therefore recommended that public policy
should be supported by a very solid follow-up mechanism.
The study also recommends the promotion and registration
of informal financial institutions working with household
farmers as low-income farmers demand low, inexpensive
interest rates and lending guarantees.

6. Conclusions

Although significant progress has been made in improving
financial coverage for irrigation, our study found that small
farmers are still poorly served, as many funding programs de-
signed for this segment were unsustainable given the poor
management and follow-up mechanisms. In general, our study
suggests that as the loan interest rate and guarantee increase, the
likelihood of household farmers in Southern Mozambique
adopting irrigation funds decreases. Our results also imply that
the main gaps between the supply and demand of financial ser-
vices for small farmers are related to the farmers’ inability to
meet the funding requirements. Our study provides useful policy
implications to design efficient financing programs to enhance
farmers’ accessibility to funds and help them overcome rainfall
deficits in Southern Mozambique.
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