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Guillermo Andrés Zambrano Mohauad, Karen Rossana Ramirez Alfonso, Maritza Maribel Satama Bermeo, Adriana Patricia

Santos Ordofiez and Livinsgthone Aristides Andrade Barragan

SUMMARY

Smallholder rice farmers in Ecuador face persistent pov-
erty conditions. As a result, rural development policies have
increasingly promoted formal agricultural credit, which pro-
vides more favorable financing conditions for rice-growing
cycles. This study was carried out in Santa Lucia Canton,
one of the principal rice-producing areas in the country. A
problem tree analysis and a logit model were applied to iden-
tify the socioeconomic factors that limit access to formal ag-
ricultural credit among smallholder farmers affiliated with a
local irrigation association. Data were collected through a
participatory workshop and a survey of 220 farmers conduct-
ed in 2019.The problem tree indicated that limited access to

formal credit contributes to elevated poverty levels, as many
farmers resort to informal lenders who offer loans under un-
favorable financial conditions. The logit model identified that
educational attainment, rice hectares, household size, access
to government-subsidized agricultural kits, and the ability to
negotiate the selling price of rice significantly increase the
likelihood of obtaining formal credit. These findings high-
light key factors influencing financial access and can inform
the design of more inclusive rural credit programs. The study
contributes to improving the targeting and impact of financial
inclusion initiatives by identifying farmer profiles with limited
access opportunities.

Introduction food and generating rural em-
ployment opportunities (Acosta,
2012; MAG, 2019). Despite the
significant contributions of agri-

cultural activities to rural

Agriculture has historically
played a fundamental role in
Ecuador’s economy, providing

development, these areas contin-
ue to experience elevated pover-
ty levels. For instance, rural
income poverty reached approx-
imately 41%, and extreme

poverty 17.4% (INEC, 2022).
These conditions primarily af-
fect smallholder farmers culti-
vating less than 10 hectares of
land (FAO, 2013), underscoring
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MODELIZACION DEL ACCESO AL CREDITO AGRICOLA DE LOS PEQUENOS PRODUCTORES DE ARROZ DEL

CANTON SANTA LUCIA - ECUADOR

Guillermo Andrés Zambrano Mohauad, Karen Rossana Ramirez Alfonso, Maritza Maribel Satama Bermeo, Adriana Patricia

Santos Ordoiiez y Livinsgthone Aristides Andrade Barragan
RESUMEN

Los pequeiios productores de arroz en Ecuador enfrentan con-
diciones persistentes de pobreza. Como respuesta, las politicas
de desarrollo rural han promovido cada vez mas el crédito agri-
cola formal, el cual ofrece condiciones de financiamiento mas
favorables para los ciclos de cultivo del arroz. Este estudio fue
realizado en el canton Santa Lucia, una de las principales zonas
productoras de arroz del pais. Se emplearon la herramienta del
arbol de problemas y un modelo logit para identificar los fac-
tores socioeconomicos que limitan el acceso al crédito agricola
formal entre pequerios productores miembros de una asociacion
local de riego. Los datos se recopilaron mediante un taller par-
ticipativo y una encuesta aplicada a 220 agricultores en 2019.
El arbol de problemas mostro que el acceso limitado al crédi-

to formal contribuye a altos niveles de pobreza, ya que muchos
productores recurren a prestamistas informales que otorgan
préstamos en condiciones financieras desfavorables. El modelo
logit identifico que el nivel educativo, la cantidad de hectareas
de arroz, el tamarno del hogar, el acceso a kits agricolas sub-
sidiados por el Estado y la capacidad de negociar el precio de
venta del arroz aumentan significativamente la probabilidad de
acceder al crédito formal Estos hallazgos destacan los factores
clave que influyen en el acceso financiero y pueden orientar el
diseiio de programas de crédito rural mas inclusivos. El estudio
contribuye a mejorar la focalizacion y el impacto de las iniciati-
vas de inclusion financiera al identificar los perfiles de agricul-
tores con menores oportunidades de acceso.

MODELAGEM DO ACESSO AO CREDITO AGRICOLA FORMAL POR PEQUENOS PRODUTORES DE ARROZ NO

CANTAO SANTA LUCIA - EQUADOR

Guillermo Andrés Zambrano Mohauad, Karen Rossana Ramirez Alfonso, Maritza Maribel Satama Bermeo, Adriana Patricia

Santos Ordofiez e Livinsgthone Aristides Andrade Barragan

RESUMO

Pequenos produtores de arroz no Equador enfrentam con-
digoes persistentes de pobreza. Como resposta, politicas de
desenvolvimento rural tém promovido, de forma crescente,
o crédito agricola formal, que oferece condi¢des mais favo-
raveis de financiamento para os ciclos de cultivo do arroz.
Este estudo foi realizado no cantdo de Santa Lucia, uma das
principais regioes produtoras de arroz do pais. Foram utili-
zados a ferramenta da arvore de problemas e um modelo lo-
git para identificar os fatores socioeconomicos que limitam o
acesso ao crédito agricola formal entre pequenos produtores
vinculados a uma associa¢do local de irriga¢do. Os dados fo-
ram coletados por meio de um workshop participativo e de
uma pesquisa aplicada a 220 produtores, em 2019. A arvore
de problemas indicou que o acesso limitado ao crédito for-

mal contribui para elevados niveis de pobreza, uma vez que
muitos produtores recorrem a credores informais que ofere-
cem empréstimos em condi¢des financeiras desfavoraveis. O
modelo logit identificou que o nivel de escolaridade, a quan-
tidade de hectares cultivados com arroz, o tamanho do domi-
cilio, o acesso a kits agricolas subsidiados pelo governo e a
capacidade de negociar o prego de venda do arroz aumentam
significativamente a probabilidade de obter crédito formal.
Esses achados evidenciam fatores-chave que influenciam o
acesso ao financiamento e podem orientar o desenho de pro-
gramas de crédito rural mais inclusivos. O estudo contribui
para aprimorar a focaliza¢do e a efetividade das iniciativas
de inclusdo financeira ao identificar perfis de produtores com
menores oportunidades de acesso.

the urgent need for targeted
interventions to improve their
living standards.

Actors across agricultural
value chains, including farm-
ers, are continually exposed to
multiple overlapping risks—cli-
matic, natural, biological, mar-
ket-related, managerial, politi-
cal, and institutional—resulting
in varying degrees of vulnera-
bility (IFAD, 2023; Jaffee et
al., 2010). In this context, agri-
cultural financial services play
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a critical role in poverty allevi-
ation and in enhancing rural
welfare (Assouto and
Houngbeme, 2023; Phan et al.,
2023), particularly in develop-
ing countries such as Ecuador.

Financial inclusion, defined
as individuals’ access to for-
mal financial products (World
Bank, 2018), facilitates access
to productive capital markets,
allowing for the acquisition of
modern technologies and
high-quality inputs. This, in

turn, supports the adoption of
sustainable agricultural prac-
tices and increases smallhold-
er income (Donkoh, 2019;
Mushtaq and Bruneau, 2019).
Agricultural credit enables
access to financial capital for
innovation at the farm level
and can originate from formal
or informal sources (Chandio
et al., 2018). Formal sources
include banks, microcredit
institutions, and NGOs,
whereas informal sources

comprise loans from neigh-
bors, relatives, vendors, or
private individuals.

In Ecuador, rural financial
inclusion reaches only 17%
(RFD, 2017), suggesting lim-
ited access to agricultural
credit among smallholders
(Chagerben et al., 2019). In
2022, 25.48% of public credit
was directed toward land and
building purchases, 2.13% to
agricultural fertilizers, and
merely 0.65% to rice crops.
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For private credit, 20% went
to bananas and plantains, and
8% to maize and rice (SIPA,
2022). Short-cycle crops such
as rice and maize can be high-
ly productive and profitable
under favorable conditions,
adequate irrigation, and proper
management. However, sub-
stantial investment is required
to ensure productive cycles
(Deras, 2020). Public banks,
such as BanEcuador, have
mainly allocated credit to land
acquisition and chemical fertil-
izer inputs. The provinces with
the highest credit circulation
include Guayas, Pichincha,
Tungurahua, Los Rios, and
Cotopaxi. Furthermore, a dis-
parity exceeding USD 230
million was recorded between
credit allocations to men ver-
sus women, across both public
and private sectors. In crops
like rice, credit is dispropor-
tionately directed toward male
producers (SIPA, 2022).
Several factors may hinder
farmers’ access to credit, in-
cluding financial market imper-
fections, institutional limita-
tions, and individual sociode-
mographic characteristics
(Chandio et al., 2018). Farmers
in lower socioeconomic brack-
ets face numerous barriers to
accessing credit, impeding
broader financial inclusion (Ali
and Awade, 2019). According
to Simon (2013), household
head gender, household size,
education, and farming experi-
ence significantly influence
credit access. Studies by
Baiyegunhi and Fraser (2014)
and Kramer et al. (2021) indi-
cate that male farmers are
more likely to receive credit
than their female counterparts.
Yet, agricultural credit is vital
for women’s economic empow-
erment, supporting their partic-
ipation and leadership in deci-
sion-making (Saavedra et al.,
2020). During the COVID-19
pandemic, women’s participa-
tion decreased, largely due to
increased domestic responsibil-
ities (Paredes et al., 2020).
Household size is identified
in the literature as a dual-ef-
fect variable (Dong et al.,
2020). On one hand, larger
households may reduce the
likelihood of credit access, as

resources are redirected to
household consumption (Oboh
and Ekpebu, 2011). On the
other, larger families may im-
prove access, as more house-
hold members can actively
seek financial resources
(Carranza, 2007; Urago and
Bozoglu, 2022).

In terms of education, farm-
ers with higher formal educa-
tion levels are more likely to
adopt advanced farming tech-
niques and access government
resources than those who are
illiterate (Ali and Awade, 2019;
Osabohien et al., 2020).
According to Dzadze et al.
(2012) and Balana et al. (2022),
education is one of the primary
determinants of access to for-
mal credit, as it enhances un-
derstanding of loan conditions
and application procedures.
Farming experience also plays
a significant role, as more ex-
perienced farmers typically
possess greater management
skills and bargaining power,
which facilitates credit access
(Osabohien et al., 2020; Anang
and Asante, 2020; Ali and
Awade, 2019).

Adoption of conventional

technology packages is another
determining factor. The
Ecuadorian Ministry  of

Agriculture subsidizes these
packages to boost productivity
(MAG, 2018). Farmers benefit-
ing from these programs are
more likely to access formal
credit, owing to the institution-
al trust generated by public
support. However, some studies
(e.g., Satama et al., 2022) argue
that these packages can mar-
ginalize environmentally sus-
tainable farming alternatives.
Productivity factors such as
plot size and yield levels also
facilitate credit access (Balana
and Oyeyemi, 2022; Nasereldin
et al., 2023). While productivi-
ty can contribute to poverty
reduction through crop sales,
its benefits are constrained by
the soil’s yield potential, limit-
ing long-term financial gains.
Additionally, the distance be-
tween the farm and the credit
institution influences access,
with proximity increasing the
likelihood of engagement with
financial services (Chandio et
al., 2021; Pal and Laha, 2015).
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Improving access to formal
agricultural credit in rural ar-
eas is essential, as it enables
farmers to obtain complemen-
tary services such as agricul-
tural insurance and technical
assistance. Identifying the so-
cioeconomic factors that deter-
mine credit access is therefore
crucial to defining the profiles
of underserved producers. The
results of this research are ex-
pected to inform policymakers
and non-governmental organi-
zations in the design of pro-
grams aimed at expanding ac-
cess to productive capital. This
study was conducted to identi-
fy the socioeconomic determi-
nants of credit access among
smallholder rice farmers affili-
ated with the EI Mate
Irrigation Association (MIA) in
Santa Lucia Canton.
Furthermore, the study aligns
with Ecuador’s National
Development Plan 2017-2021,
by contributing to policies that
promote credit access and fi-
nancial inclusion within a sus-
tainability framework.

Materials and Methods
Study area

The study area comprises
rural communities within the
El Mate Irrigation Association
(MIA), located in Santa Lucia
Canton, Guayas Province,
Ecuador. The MIA is one of
eight irrigation systems in the
province, three of which serve
rice cultivation areas in the
canton. Irrigation systems such
as El Mate, Higuer6n, and
América Lomas are co-man-
aged by farmers’ associations
and the Guayas Prefecture—a
provincial-level public institu-
tion. These associations collec-
tively include 2,266 members,
with El Mate accounting for
approximately 23% of total
membership (Prefectura del
Guayas, 2021).

Farmers are directly involved
in the administration and oper-
ational management of these
systems, including fee collec-
tion, infrastructure mainte-
nance, social engagement, in-
stitutional capacity building,
and other activities necessary
for the proper functioning of

the associations (Prefectura del
Guayas, 2021).

The MIA irrigation project
is organized into four sectors
spanning 14 rural communities
(Figure 1), and supports ap-
proximately 1,416 hectares of
rice cultivation (Prefectura del
Guayas, 2021). In 2019, 516
farmers were actively engaged
in the MIA, relying primarily
on rice production under a
monoculture system based on
conventional practices as their
main source of income.

In the same year, 72.27% of
MIA farmers were classified
as poor under the consump-
tion-based poverty measure.
These producers face height-
ened vulnerability due to
price volatility, flooding,
frost, rising agrochemical
costs, and soil degradation.
Moreover, they possess limit-
ed risk management strate-
gies; only 7.73% had access to
agricultural insurance, and
94.09% reported lacking sav-
ings to respond to adverse
events (Ramirez et al., 2023).

An additional factor exacer-
bating their vulnerability is the
critical sustainability status of
their production system.
Limited access to formal credit
and the intensive use of agro-
chemicals contribute signifi-
cantly to the low sustainability
levels observed in this context
(Ramirez et al., 2020).

Sampling and data collection

This study was conducted
between May and July 2019
using a mixed-methods ap-
proach that combined qualita-
tive and quantitative techniques
to analyze the limited access to
formal agricultural credit in the
study area. A participatory
workshop and a structured sur-
vey were conducted. The work-
shop involved 15 active mem-
bers of the El Mate Irrigation
Association (MIA) and applied
the problem tree tool to assess
farmers’ perceptions. This tool
was used to identify variables
representing barriers to formal
credit access, which were sub-
sequently incorporated into the
econometric model. A problem
tree enables analytical decom-
position, identifying causes and
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Figure 1. Territory under study and surveyed households. Source: Authors' own elaboration.

effects and organizing them by
their direct or indirect relation-
ship to the core issue (Aldunate
and Coérdoba, 2011; Brouwer et
al., 2019; Geilfus, 2002).

The questionnaire was
adapted from Orrego et al.
(2016). Its original purpose
was to evaluate the sustain-
ability of the MIA rice pro-
duction system, and included
sections on access to formal
agricultural credit, general re-
spondent information, geo-
graphic location, household
composition, agricultural pro-
duction, assets, farm manage-
ment, support services, and
production financing.

The sampling unit consisted
of farmers residing in the area
and cultivating less than 10
hectares of rice under the MIA
irrigation system. MIA leaders
and project team members up-
dated the sampling frame to
allow for random selection.
Based on association records,
512 rice farmers were identi-
fied as eligible. Sector 1 in-
cluded 110 males and 46 fe-
males; Sector 2 included 130
males and 72 females; Sector 3
included 64 males and 24 fe-
males; and Sector 4 included
46 males and 20 females.
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males and 31 females in Sector
2; 27 males and 10 females in
Sector 3; and 20 males and 9
females in Sector 4.

A two-stage stratified ran-
dom sampling technique was
implemented. In the first stage,
the sector in which land was
owned served as the stratifica-
tion variable. In the second
stage, the farmer’s sex was

Data analysis

used to ensure a balanced sam-
ple, allowing for an analysis of
gender differences in credit
access. A total of 220 farmers
were surveyed: 47 males and
20 females in Sector 1; 56

Data from the participatory
workshop were analyzed using
a problem tree framework to
understand the root causes and
consequences of limited access
to formal credit. Descriptive

TABLE I

statistics were then applied to
the survey data, with results
disaggregated by farmer sex
(Table I). Differences in means
between male and female farm-
ers for quantitative variables
were tested using the Wilcoxon
rank-sum test and the T-test.
Associations between qualita-
tive variables were assessed
using the Chi-square test, with
p-values calculated for statisti-
cal significance.

To identify the determinants
of access to formal agricultur-
al credit, a logit regression
model was estimated. The un-
derlying assumption was that
access is influenced by so-
cio-demographic characteris-
tics, farm attributes, and bar-
gaining capacity. The depen-
dent variable indicated whether
a farmer had accessed formal
credit in the past five years,
and was modeled as a function
of a vector of independent
variables (Table II).

The dependent variable is
expressed as f(X)= credit ac-
cess, where X; is the vector of
farmers’ socio-demographic
characteristics of the farmers,
farm conditions, and their bar-
gaining power, f is a vector of
the parameters to be estimated
(Equation 1). Access to credit
implies a probability that is
satisfied if Pr(y=1)
(Wooldridge, 2010). ¢i rep-
resents the stochastic error,
and W represents the logistic
function (Equation 2), which

DESCRIPTIVE STATISTICS FOR MALE AND FEMALE FARMERS

Male farmers

Female farmers

Variables (n = 148 or 67%) (n= 72 or 33%) p-value
Dependent variable 33.43% 25.00% 0.259
Independent variables

Education 2 2 -
Rice hectares 2.68 (2.27) 1.81 (1.85) 0.003
Household size 4.21 (2.13) 4.67 (2.19) 0.173
Kit 22.30% 16.67% 0.331
Distance 6.99 (1.78) 6.97 (1.85) 0.883
Experience 19.98 (11.45) 13.39 (8.69) 0.000
Yield 57.86 (18.35) 58.76 (17.78) 0.732
Bargaining 31.76% 26.39% 0.415

Standard deviations in parenthesis. Source: Authors' own elaboration.
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TABLE II

DESCRIPTION OF THE VARIABLES USED IN THE MODEL

Variables

Definition

Unit of measure
(n= 72 or 33%)

Dependent variable
Credit

Access to agricultural formal credit in the
last 5 years

1: Access
0: No access

Independent variables

Education

Rice hectares

Household size

Kit

Farm manager education level

Productive hectares for rice cultivation
Farm manager family size

Access to State-subsidized agricultural
input kit

Km from the farm to nearest BanEcuador

Distance

Experience

Yield

Bargaining

office (public bank)
Years of experience in rice production

Sacks of 210 pounds of rice in husk /per
hectare in the last cycle

Bargaining power of rice price in the
last cycle

. Illiterate

: Literate

: Elementary school
: High school

: University

LW —=O

Number of hectares
Number of persons

1: Access
0: No access

Distance (kilometers)

Years

Number of rice sacks

1: Could negotiate
0: Could not negotiate

Source: Authors' own elaboration.

takes values between <W(z)<l
where z corresponds to real
numbers, so that the probabili-
ty values can be bounded be-
tween 0 and 1.

Pr(y = 11X) = W(BX; + &i) [1]

_ exp(2) )
W) = [1 + exp(2)] 2

The Hosmer-Lemeshow test
was used to assess model fit.
Likewise, the area under the
ROC (Receiver Operating
Characteristic) curve was used
to determine the discriminatory
power, following the criteria of
Hosmer and Lemeshow (2000).
All statistical analyses were
performed in RStudio (version
4.3.1), and the map was devel-
oped using ArcGIS (version
10.8). The dataset is available
upon request from the authors.

Results

The results of the problem
tree are presented in Figure 2.
The analysis indicates that
farmers perceive low access to
formal credit in the area, as
less than half report having
access. Factors identified as
contributing to limited access

include high interest rates
charged by public and private
institutions, socioeconomic
constraints, and low credit-
worthiness associated with
unpaid loans due to crop loss-
es. The lack of collateral—

vehicles, or machinery with
clear property titles—is anoth-
er barrier, particularly for
farmers with less productive
plots. Furthermore, many
farmers are unfamiliar with
the loan application process, a

limited presence of financial
institutions and the absence of
outreach programs for finan-
cial services in the area.

Due to these limitations,
farmers frequently turn to in-
formal lenders, who typically
require no paperwork and dis-
burse funds more quickly.
However, these lenders often
charge exorbitant interest rates,
and in some cases, both princi-
pal and interest are collected in
sacks of rice, which reduces
farmers’ autonomy over their
sales and results in diminished
profits. These credit-related
challenges are compounded by
restricted access to agricultur-
al technologies, further limit-
ing yields and overall econom-
ic improvement.

Descriptive statistics indicate
that 33.43% of male farmers
and 25.00% of female farmers
accessed formal credit.
However, the difference was
not statistically significant
(Table I). Regarding education,
both male and female respon-
dents generally reported prima-
ry-level schooling. The average
household size was four for
male respondents and five for
female respondents, with no
statistically significant differ-

diversification of
financing sources

such as agricultural land, situation worsened by the ence. However, years of
Persistence of
1
povelly Low crop -
Loss of autonomy : productivity =
in sales decisions | | Profit reduction |1 ow capacity to =
Low level of t I 4 access other Insufficient funds g
Increase in loans to informal financial for access to new »
lenders Services technologies
S 3 L)

I

PROBLEM: Low level of access to formal productive credit for small rice farmers of the E1 Mate

irrigation association

)

T

T
High interest rates Low credit score Low collateral Few financial Low knowledge
demanded by rating holdings institutions in of formal
financial - t ) t the canton financial services a
institutions Increase in delinquent| |, equate f >
f loan§ with definition of - %
. - commercial houses, | | et riohts _ Inadequate =
High level of risk financial institutions dissemination of 2!
for agricultural and public financial services
microcredits institutions (payment
of basic services)
Figure 2. Problem tree of low access to formal credit. Source: Authors' own elaboration.
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TABLE III
LOGIT MODEL RESULTS

Variables Estimate Standard error Z Pr(>|Z|) Odds Ratios Marginal Effect
Intercept -4,46637 1,31955 -3,385 0,000712 **=* 0,01149 -0,67824
Education 0,84218 0,26593 3,167 0,001541 ** 2,32141 0,12789
Rice hectares 0,28572 0,08542 3,345 0,000823 **=* 1,33072 0,04339
Household size 0,20889 0,08438 2,476 0,013300 * 1,23231 0,03172
Sex 0,16062 0,41066 0,391 0,695709 1,17423 0,02439
Kit 1,05622 0,42735 2,472 0,013453 * 2,87549 0,16039
Distance -0,05592 0,10357 -0,540 0,589221 0,94561 -0,00849
Experience 0,01314 0,01217 1,080 0,280174 1,01322 0,00200
Yield -0,00365 0,01029 -0,355 0,722668 0,99636 -0,00055
Bargaining 0,67008 0,37647 1,780 0,075097+ 1,95439 0,10175
Significance: 0 “***2(0.001 “*** 0,01 “** 0,05+ 0,1 1

Hosmer-Lemeshow 0,8869

Area under ROC Curve  81.14

Source: Authors' own elaboration.

experience in rice production
were significantly different,
with males averaging 19.98
years and females 13.39 years.

In terms of bargaining pow-
er, only 26.39% of females and
31.76% of males reported being
able to negotiate the selling
price of rice in the last produc-
tion cycle. This is noteworthy,
as many MIA farmers unable
to access formal credit rely on
informal financing, which con-
strains their ability to negotiate
rice prices.

The average cultivated area
for rice was significantly dif-
ferent between genders: 2.68
hectares for males and 1.81
hectares for females. This
variable is critical, as land
ownership serves as primary
collateral when applying for
credit. The average distance to
the nearest BanEcuador office
did not differ significantly be-
tween male and female respon-
dents. Regarding access to the
government-subsidized agricul-
tural input kit, 22.30% of
males and 16.67% of females
reported participation in the
last cycle. Rice yield per hect-
are did not differ significantly
between groups.

The Hosmer—Lemeshow test
returned a p-value of 0.89,
confirming that the logit model
had an adequate fit. The area
under the ROC curve was
81.14, indicating acceptable
discriminatory power,
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according to the scale proposed
by Hosmer and Lemeshow
(2000). The Wald test revealed
that the variables education,
rice hectares, household size,
access to the agricultural kit,
and bargaining power were
statistically significant and pos-
itively associated with the
probability of accessing formal
credit (Table III).

The average marginal ef-
fects (Table III) indicate that:
one additional level of educa-
tion increases the likelihood
of access by 12.79%; one ad-
ditional hectare of rice in-
creases it by 4.34%; one addi-
tional household member in-
creases it by 3.17%; Access to
the input kit increases the
likelihood by 16.04%.

The ability to negotiate the
selling price increases the
probability by 10.18%.

Discussion

Access to credit is widely
recognized as a key instrument
for rural development in pov-
erty contexts (Amanullah et
al., 2020; Assouto and
Houngbeme, 2023; Phan et al.,
2023). In this case study, ap-
proximately 72.27% of farmers
in the MIA live in poverty
(Ramirez et al., 2023), which
remains one of the primary
challenges faced by this popu-
lation. Through the problem
tree workshop, farmers

associated limited access to
formal credit with high pover-
ty levels. According to partici-
pants, the lack of credit access
restricts the adoption of agri-
cultural technologies that could
improve productivity. Indeed,
existing evidence confirms a
positive correlation between
access to financial capital and
the use of high-yielding seeds
and fertilizers (Girma, 2022;
Kehinde and Ogundeji, 2022).
However, the inadequate or
excessive use of conventional
technologies may exacerbate
the environmental unsustain-
ability of the production sys-
tem (Ramirez et al., 2020).
The logit model identified
education, rice area, household
size, access to subsidized agri-
cultural kits, and bargaining
power as the main determi-
nants influencing the probabil-
ity of accessing formal agri-
cultural credit. Previous stud-
ies have found that gender
may significantly affect credit
access, often reflecting struc-
tural inequalities between male
and female farmers
(Baiyegunhi and Fraser, 2014;
Kramer et al., 2021; Simon,
2013). However, this pattern
was not observed in the cur-
rent study. Neither the econo-
metric analysis nor the prob-
lem tree findings indicated
that gender was a limiting fac-
tor in the study area. This
aligns with the credit access

rates—33.43% for men and
25.00% for women—and with
statistical tests showing no
significant association between
gender and access to credit.

From a policy standpoint,
however, it remains critical to
promote credit access among
female farmers as a strategy
for reducing rural poverty.
National data indicate that, al-
though women represent a
higher proportion of credit re-
cipients, the total loan amounts
allocated to female farmers are
consistently lower than those
received by their male counter-
parts (MAG, 2025). This un-
derscores the need to imple-
ment gender-sensitive financial
inclusion strategies that ensure
equity not only in access num-
bers but also in the volume of
credit distributed.

Regarding education, the
analysis revealed that farmers
with formal education opportu-
nities were more likely to ac-
cess credit. As noted by Ali
and Awade (2019), Osabohien
et al. (2020), and Sekyi et al.
(2020), education and credit
access are interrelated and
contribute significantly to rural
economic development. Formal
education equips farmers with
the knowledge, skills, and
competencies necessary to en-
gage more effectively in finan-
cial decision-making.

In the problem tree analysis,
participants linked limited
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formal education levels to
farmers’ reduced ability to
obtain the information required
to apply for credit through
formal channels. This con-
straint is compounded by the
scarcity of financial education
programs offered by local
banks or cooperatives. The
limited dissemination of cred-
it-related information and the
low presence of financial insti-
tutions in rural areas are addi-
tional barriers that explain the
low credit coverage among
smallholder farmers (Mulume
et al., 2022). To overcome
these limitations, digital finan-
cial tools have been proposed
as a mechanism to expand fi-
nancial inclusion (Sarfo et al.,
2021). According to Chen and
Zhao (2021), digital platforms
enhance communication net-
works among farmers and re-
duce credit access barriers by
facilitating information flows.

In the logit model, bargain-
ing variable was also found to
be positively associated with
access to formal credit. In the
participatory workshop, farm-
ers indicated that those who
were able to negotiate the sell-
ing price of rice were typically
not tied to conditional sales
imposed by informal lenders,
and thus could seek better fi-
nancing opportunities in the
formal system. In many rural
settings, the limited availabili-
ty of price and credit informa-
tion weakens farmers’ bargain-
ing position relative to inter-
mediaries (Courtois and
Subervie, 2014). This limited
bargaining capacity restricts
smallholders’ ability to benefit
from stronger linkages to val-
ue chains, which in turn nega-
tively affects access to credit,
extension services, and effi-
cient marketing channels
(Mwangi et al., 2021).

The variable rice hectares
made a positive contribution in
explaining access to credit in
the study area. Agricultural
land is one of the primary
forms of collateral required by
formal financial institutions to
issue loans (Raza et al., 2023).
However, the requirement for
collateral and high interest
rates often discourages the
demand for agricultural credit

(Gbigbi, 2022). In this context,
farmers in the area own, on
average, less than three hect-
ares of rice, meaning that
mortgaging such smallholdings
poses a substantial risk to their
livelihoods in the event of loan
default. The fear of losing land
due to inability to repay loans
is another factor that negative-
ly affects credit demand (Kuhn
and Bobojonov, 2023).

Access to formal credit
may also be influenced by
household size, as noted by
Carranza (2007); larger fami-
lies can have both positive
and negative effects on credit
access (Dong et al., 2020).
On the one hand, a larger
household may be associated
with greater labor availability
and increased access to finan-
cial resources. On the other
hand, larger households may
experience higher living ex-
penses and reduced dispos-
able income, which could af-
fect the debt-to-income ratio,
making it more difficult to
meet the requirements set by
lending institutions.
Moreover, credit scores play a
key role in creditworthiness
assessments; households with
multiple members may pos-
sess diverse and potentially
stronger credit histories,
which could improve eligibil-
ity for formal loans, particu-
larly if credit records are pos-
itive (Simon, 2013).

In Ecuador’s agricultural
sector, access to formal credit
is closely linked to the adop-
tion of conventional agricul-
tural input kits. These kits
typically include tools, equip-
ment, and primarily chemical
inputs aimed at enhancing
field productivity. In some
cases, these kits are even used
as collateral to secure loans
from formal institutions. Their
use may contribute to improv-
ing farmers’ credit profiles, as
increased productivity and in-
come enhance creditworthi-
ness and raise eligibility for
formal credit. Nevertheless,
access to these kits is not uni-
form, and their availability
and affordability vary depend-
ing on regional conditions,
agricultural practices, and
farmers’ specific needs.
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While the Ecuadorian gov-
ernment supports the distribu-
tion of subsidized agricultural
kits, their widespread use may
not fully align with the princi-
ples of sustainable agriculture,
as they rely heavily on chemi-
cal inputs (Satama et al.,
2022). Consequently, there is a
need to promote the develop-
ment and accessibility of envi-
ronmentally sustainable kits,
emphasizing ecological practic-
es and farmers’ long-term
well-being. Transitioning to
sustainable input systems is
essential not only for the de-
velopment of Ecuador’s agri-
cultural sector but also for
advancing broader global ob-
jectives aimed at fostering re-
silient and environmentally
responsible farming systems.

Conclusions

Farmers in the study area
seek both formal and informal
credit due to their limited abil-
ity to finance rice production
using their own resources.
Access to formal credit plays a
crucial role in rural develop-
ment, as it enables the financ-
ing of rice production cycles
under improved conditions and
without conditional sales. In
response to the research ques-
tion, the variables that signifi-
cantly and positively influ-
enced access to formal agricul-
tural credit were educational
level, number of rice hectares,
household size, access to the
state-subsidized agricultural
kit, and the ability to negotiate
the selling price of rice. No
significant gender differences
were found in credit access.

The model suggests that
farmers with lower education
levels, smaller rice plots,
smaller households, no access
to agricultural kits, and limit-
ed bargaining power are less
likely to obtain formal credit.
Under such conditions, many
farmers tend to rely on infor-
mal lenders, often facing un-
favorable credit terms and
constraints on marketing
channels due to conditional
sales, thereby negatively af-
fecting their well-being.

In households where the sur-
veyed farmer had a higher

level of formal education, the
probability of accessing for-
mal credit increased.
Education is a critical factor
in developing human capital,
as it enhances farm manage-
ment skills and the ability to
prepare and submit credit ap-
plications to formal institu-
tions. Household size also had
a positive effect on credit ac-
cess in the model; however,
larger households may face
economic pressure due to re-
duced per capita income.

The number of rice hectares
cultivated is a key determi-
nant, as landholding size is
one of the primary forms of
collateral evaluated by finan-
cial institutions. This limits
access for farmers with small-
er plots. Bargaining power also
plays an important role, as it
enables producers to secure
better prices, avoid conditional
sales to informal lenders, and
thus improve their access to
formal credit. Furthermore,
access to government-subsi-
dized agricultural kits was
positively associated with cred-
it access, highlighting the role
of public policy interventions
that integrate input provision,
technical assistance, and finan-
cial services.

However, the long-term sus-
tainability of conventional input
packages promoted through
credit programs has been in-
creasingly questioned, particu-
larly in environmentally vulner-
able contexts. Evidence from
Satama et al. (2022) and
Ramirez et al. (2020) suggests
that dependence on agrochemi-
cal-intensive packages under-
mines environmental sustain-
ability. In regions like Santa
Lucia, where production sys-
tems are already under stress,
future credit policies should in-
clude incentives for sustainable
input alternatives and address
the environmental implications
of credit-linked interventions.

The strategic role of formal
credit access in reducing rural
poverty underscores the need
for action by government
agencies, development cooper-
ation entities, and stakeholders
in the rice value chain. Efforts
should focus on designing fi-
nancial inclusion programs,
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such as microcredit schemes
targeting farmers with limited
land and lower education lev-
els, in order to enhance the
efficiency and equity of re-
source allocation. Beyond fi-
nancing production cycles, for-
mal credit can serve as an ex-
post risk management tool to
mitigate the adverse effects of
climate events, pest outbreaks,
and crop diseases that pose
significant threats to the area’s
farmers. Inclusion programs
should build upon the social
capital of smallholder associa-
tions across the canton, there-
by improving the financing of
both individual and collective
productive initiatives.

A limitation of this study is
that it did not quantitatively
assess the impact of credit
access on poverty reduction.
Such analysis could provide
valuable insights for evaluat-
ing socially focused credit
programs and their influence
on farmers’ quality of life,
particularly in low-sustain-
ability production systems.
Future research should ex-
plore the impact of credit on
technology adoption in the
region, as this represents a
critical component of agricul-
tural productivity.
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