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The results revealed that ten variables significantly influenced participation in the
SCGS, six variables determined the levels of credit utilisation and four variables

had a joint influence on both participation and credit utilisation levels. Specifically,
education level, household size, SCGS awareness, land ownership, rice farm size,
extension services, frequency of extension contacts and membership in farm-based
groups positively explain participation in the SCGS. Similarly, age, education level,
household size, rice farm size, frequency of extension contacts and loan repayment
period positively determined credit utilisation levels. Moreover, education level,
household size, rice farm size and frequency of extension contacts jointly influenced
participation and credit utilisation levels. However, off-farm income and savings from
the previous cropping season negatively determined participation. These results
offer valuable insights for policymakers on factors driving participation in the SCGS
and credit utilisation levels, thereby supporting the design of effective strategies to
enhance smallholder farmers’ participation in the SCGS and credit utilisation levels.
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1 Introduction

The agricultural sector plays a critical role in the economic development across the
globe, particularly in developing countries where a significant portion of the popula-
tion depends on agriculture as a source of livelihood [1, 2]. Over 80% of the farmers in
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sub-Saharan Africa own less than two hectares of farmland for agricultural activities,
while food demand is expected to increase by 35-56% from 2010 to 2050 [3]. Moreover,
[3] contented that the total food demand will change by 30-62% due to climate change,
and the population experiencing hunger is expected to change by — 91% to +30% over
the same period.

In Tanzania, for example, the agricultural sector plays a vital role in enhancing food
and nutritional security, reducing poverty and promoting rural development as well
as contributing to economic growth [4]. The sector accounts for over 26% of the gross
domestic product (GDP) [5]. Like other developing countries, Tanzania has an agricul-
tural sector dominated by smallholder farmers who mainly practice at the subsistence
level. The sector faces low productivity due to a low adoption of productivity-enhancing
technologies. The average growth rate of the agricultural sector was estimated at 4.8% in
2022, compared to the target average growth rate of 6% that is required to achieve the
country’s development vision by 2025 [5].

Access to agricultural credit is crucial in advancing agricultural production and pro-
ductivity. Smallholder farmers need credit to invest in improved crop varieties, fertilisers
and farm machinery. Adopting modern agricultural technologies is essential for small-
holder farmers to transition from subsistence farming to commercial agriculture and
enhance agricultural output. The adoption of these technologies requires adequate and
timely access to agricultural credit [6—16]. However, smallholder farmers in developing
countries, including Tanzania, often face significant challenges in accessing essential
credit needed to finance farming enterprises, which can have a profound impact on farm
productivity [17-20]. Additionally, most smallholder farmers are constrained in access-
ing the credit they need to procure agricultural inputs [21-23]. This is primarily due to
the high-risk nature of agriculture, the high transaction costs of lending to smallholder
farmers, over-reliance on rain-fed farming, unavailability of financial products that suit
smallholder farmers, inability of the farmers to repay loans, and limited access to mar-
kets [17, 24—28]. Furthermore, empirical evidence indicates that smallholder farmers
and agricultural-related enterprises face significant constraints in accessing credit from
formal financial institutions through conventional means. These constraints primar-
ily stem from a lack of collateral, information asymmetry and a lack of credit history
[29-32].

Credit guarantee schemes (CGSs) are policy instruments that play a pivotal role in
improving access to credit, particularly for the agricultural sector, Small and Medium
Enterprises (SMEs) and other underserved borrowers [33-36]. CGSs helps mitigate
the risk perceived by lenders, incentivising them to extend financial services to credit-
constrained SMEs [37, 38]. Furthermore, CGSs contribute to a more equitable lending
environment by reducing information asymmetry, lowering the collateral requirements
and decreasing transaction costs, which enables resource-limited enterprises to access
financing more effectively [38, 39].

In response to challenges associated with access to agricultural credit, the government
of Tanzania and other stakeholders have initiated and implemented several interven-
tions to facilitate access to agricultural credit. One of the interventions implemented
is the Smallholder Farmers Agricultural Credit Guarantee Scheme (SCGS). The SCGS
was initiated in 2018 by the Tanzania Agricultural Development Bank (TADB) and
implemented through partner financial institutions to provide agricultural credit to
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smallholder farmers. The TADB provides a guarantee cover of up to 50% to encourage
commercial banks to extend credit to smallholder farmers. Access to affordable agricul-
tural credit can foster the development of rural economies, enhance the socio-economic
standing of smallholder farmers and promote sustainability of agricultural production
[33, 35, 40, 41].

Empirical evidence demonstrates that access to agricultural credit promotes the
adoption of agricultural technologies, enhances crop productivity, farm incomes, and
facilitates capital formation [42—49]. Additionally, [21] found that limited access to agri-
cultural credit is a key constraint to adopting agricultural technologies. Thus, access to
affordable agricultural credit is crucial for improving agricultural production and food
security. However, [50] found no evidence of the relationship between credit access, the
adoption of chemical fertilisers, and farm productivity in Tanzania. Furthermore, evi-
dence indicates that smallholder farmers’ participation in agricultural credit support
programs such as SCGS is determined by socio-economic, farm-level and institutional
characteristics [8, 51-59]. Similarly, evidence shows that socio-economic, farm-level and
institutional variables are key factors influencing levels of credit utilisation [22, 51, 52,
59-63].

Several studies have been conducted on participation in agricultural credit programs
and the intensity of participation in developing countries [51, 52, 61, 64—68]. However,
to the best of the researcher’s knowledge, there is no empirical study that specifically
examines smallholder farmers’ participation in credit support programs such as the
SCGS or the levels of credit utilisation in Tanzania. The available evidence, such as that
of [21] focused on the demand and supply constraints of agricultural credit. Addition-
ally [69], examined the determinants of access to credit in rural areas while [70] assessed
the determinants of access to credit and agricultural technology adoption. Therefore,
there is still a gap in empirical literature regarding the determinants of participation in
the SCGS and credit utilisation levels among smallholder rice farmers in Tanzania. The
SCGS is the first credit support program that explicitly targets smallholder farmers to
facilitate their access to agricultural credit. The limited empirical evidence motivated
this study to fill the existing gap in the literature by examining the determinants of par-
ticipation in the SCGS and the levels of credit utilisation. The contribution of this study
to the body of knowledge is in three ways: firstly, the study identified the determinants of
participation in SCGS, and secondly, it estimated the determinants of the levels of credit
utilisation. Thirdly, the study employed the double hurdle model and the Heckman two-
step model to simultaneously estimate the determinants of participation in SCGS and
the level of utilisation of SCGS.

2 Materials and methods

2.1 Study area

The study was conducted in the Iringa District Council in Iringa Region and the Ush-
etu District Council in Shinyanga Region. These Districts were selected because they
were the major beneficiaries of the SCGS. The districts also have the same agricultural
practices and socioeconomic characteristics of the smallholder farmers. Moreover, the
selection of the study areas was influenced by the fact that they are far from the regions
where there are agricultural research institutes that play a vital role in supporting farm-
ers by providing a range of services. Furthermore, these districts were selected because
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of the extensive land areas supporting rice farming and many smallholder farmers with
rice as their main crop. In this study area, the credit was issued to individual smallholder
rice farmers, unlike in other regions in Tanzania, where the credit was issued through
cooperative societies. Credit provided through cooperative societies may not give a clear
picture of the determinants of participation in SCGS and the utilisation of credit, as it
is the cooperative societies that borrowed the loan guarantee from the financial institu-
tions and to issued smallholder farmers who are members of the cooperatives instead of
individual smallholder farmers directly accessing the loan from the financial institutions.

2.2 Sources of data

A pretested structured questionnaire was used to collect cross-sectional survey data
from smallholder rice farmers. The sample for this study comprises two groups, namely
the SCGS participants and non-participants. The information collected covered respon-
dents’ socio-economic, farm-level and institutional characteristics. Previous related
empirical studies informed the choice of the variables in the questionnaire. The ques-
tionnaire was pre-tested with 40 rice farmers to validate the survey instruments and
to ensure the effectiveness of the data collection procedures. The pre-testing was con-
ducted outside the study areas to maintain the validity and integrity of the primary data
collection by avoiding bias and preserving the sample quality in the study areas. The nec-
essary adjustments were made afterwards. A team of well-trained enumerators collected
the data between August and October 2024.

2.3 Sampling and sampling procedure
A multistage sampling approach was adopted in the study. Firstly, the list of SCGS ben-
eficiaries was solicited from one of the partner financial institutions, namely the Tanza-
nia Commercial Bank (TCB), that facilitated agricultural credit to smallholder farmers
through the SCGS. Secondly, purposive sampling was employed to select two regions
and one district from each region based on the number of smallholder rice farmers’
beneficiaries. Thus, the Iringa District council was selected from Iringa Region and the
Ushetu District council from Shinyanga Region. Thirdly, from each district, one ward
was purposively selected, and from each ward, two villages were purposively selected
due to a higher number of SCGS beneficiaries. Therefore, Mboliboli and Mbugani were
selected from Mboliboli ward in Iringa District and Ulowa and Ilomelo Villages from
Ulowa Ward in Ushetu District. The simple random sampling approach was used in
the final stage to select 500 smallholder rice farmers for this study, of which 200 were
SCGS beneficiaries and 300 were non-beneficiaries. The sample of non-beneficiaries was
included for comparison purposes.

The sample size was established adopting Yamane’s (1967) sample size determination
formula for a known population size specified as: n = HNL(EQ) [71].

where n is the expected sample size, IV is the population size in the study area and e
is the margin of error, which is equal to 0.05 for a 95% confidence level. Using Yamane’s
(1967) formula, 399 households from 147,046 farming households in the study area were
selected. To capture variability and diversity within the farming household, obtaining
reliable and generalisable findings, including a significant number of farming house-
holds, is paramount. Thus, 101 households were added, making a sample size of 500
smallholder rice farmers.
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2.4 Analytical framework
The two-stage models, such as the double hurdle model and the Heckman two-stage
technique, are a widely employed analytical approach in empirical studies [72-81].
When the same set of covariates does not jointly determine the decision to participate
and use the agricultural credit program, the two-step models are preferred over the one-
step model [82, 83]. However, when the same set of covariates determines the decision
and outcome, then the Tobit model is the appropriate one [82, 83]. More often, the deci-
sion to participate and credit utilisation levels are non-random and heterogeneous. Nev-
ertheless, the study was not certain whether the covariates jointly determine the decision
to participate in SCGS and the credit utilisation levels. Thus, the study conducted the
separability test using the likelihood ratio test to identify the appropriate model.
Building on the work of Anang and Dagunga [59] the double hurdle model can be
specified as follows:

Ci:PTO(C‘C*)>0:/))Xi+€7‘,, €, ~ N(O,l) (1)
y=FE(yly)>0=aX;+pu, )
Y=BXit+ei)+(aXitp,)=0¢Xi+w,, w; ~ N(0,0?) (3)

Equation (1) is the probit model with C=1 if the smallholder rice farmers participated
in the SCGS and C=0 for the smallholder rice farmers without farm credit through
SCGS, while C* denotes the latent variable for participation in the SCGS. Equation (2)
is the truncated regression, where y is the credit access and y* the latent variable for the
amount of credit borrowed. Equation (3) is the Tobit model, which combines Egs. (1)
and (2). 5,a and ¢ denotes the parameters of the equations to be estimated. Further-
more, the Heckman two-step model consists of two equations, where the first stage uses
the probit model to estimate the selection equation, and the second stage applies ordi-
nary least squares (OLS) regression while correcting for selection bias. Following Kelifa
[84], the Heckman model can be specified as follows:

Yy =XuB s Feyu=14fy*; >0 (4)
y1i=0ify*; < 0 (5)
yoi = XoiB o5 + p A i + 1 (6)

where Eqgs. (4) and (5) represents the selection equation (probit model) and Eq. (6) is
the OLS model, y*,; is the dummy variable (SCGS participation), and ys; is the lev-
els of credit utilisation. X;; and Xs; are vectors of explanatory variables that influence
the probability of participation and levels of credit utilisation. €; and 7 ; are the error
terms while y ; is the parameter that capture the effect of selectivity bias on the outcome
equation.

Following [84, 85], the likelihood ratio test statistic is expressed as follows:

A= _Q(LLtobit - (LLprobit + LLtruncreg )) (7)

were LL,,qit represent the log-likelihood from the probit model, LL;yyncreq, denotes
log-likelihood from the truncated estimation and L Ly represents the log-likelihood
from the Tobit regression. The test statistic has the chi-square distribution with degrees
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of freedom equal to the number of parameter restrictions made to get the Tobit model
[84]. According to [84], the Tobit model is rejected in favour of the two-step model if A
is greater than the chi-square critical value. Similarly, the selection between the Cragg
double hurdle model and the Heckman model is based on the Inverse Mills Ratio (IMR)
from the Heckman estimation. If IMR is statistically significant, it indicates a selection
bias in farmers’ decisions to participate in the SCGS. Thus, the Heckman model is pre-
ferred over the Cragg double hurdle model [84, 86]. Following the likelihood ratio test,
the Cragg double hurdle model was selected over the Heckman model since A exceeds
the chi-squared critical value, and the IMR was not statistically significant.

The Cragg double hurdle model comprises two stages. The first stage identifies the
determinants of participation, while the second stage estimates the factors that deter-
mine the levels of credit utilisation among those who actually participated [82-84, 87].
The first stage of the Cragg double hurdle, which assesses the participation decision,
is commonly estimated using a probit or logit regression approach. In this stage, the
dependent variable is a binary indicator denoting whether a farmer has participated in
the SCGS or not. The independent variables can be continuous or dummy. In the sec-
ond stage, the credit utilisation level is estimated using a truncated regression approach,
as the dependent variable is continuous, but only observed within the restricted range.
This technique is appropriate in capturing the censored nature of the data, which arises
because credit utilisation levels cannot be below zero. Truncation and censoring are
similar concepts, yet they are distinct and are frequently used interchangeably with the
term sample selection. Censoring is a common econometric technique that limits the
value of the dependent variable and occurs when a dependent variable is assigned to
a specific, arbitrary value [88]. Conversely, truncation is fundamentally a characteristic
of the distribution from which sample data is drawn, while censoring is a defect in the
data itself [88]. Truncation also arises when the data is adjusted to eliminate the values
that seem to be outliers [88, 89]. A censored sample is one in which information for the
response variable is available only for some observations [88, 90].

The Double hurdle model offers a more holistic understanding of the factors influ-
encing the decision to participate in the SCGS and the credit utilisation levels, allowing
policymakers to develop more targeted interventions to improve access to credit. While
the model offers a practical analytical framework, it has some limitations. The model
assumes that the decision to participate and utilise credit is independent, which may
not align with the realities faced by the farmers [82]. Additionally, the model relies on a
restricted set of observables, which may not fully capture the nuances and complexities
inherent in the decision-making process. However, despite its limitations, the double
hurdle model remains appropriate for this study, as participation in the SCGS and credit
utilisation levels are influenced by different sets of covariates and no evidence of self-

selection bias was found.

2.5 Conceptual framework and choice of variables

The empirical evidence on participation determinants and credit utilisation levels
offered valuable insights for this study. This study conceptualises that socio-economic,
farm-level, and institutional characteristics influence participation in the SCGS and

credit utilisation levels. Figure 1 presents the conceptual framework for this study.
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Fig. 1 Determinants of participation in smallholder farmers’ agricultural credit guarantee scheme and levels of
credit utilisation. Source: Author’s construct 2025

2.6 Description of the variables used in the model

Table 1 presents the list of explanatory variables hypothesised to influence participation
in the SCGS and credit utilisation levels. These variables include socio-economic, farm-
level and institutional characteristics drawn from previous empirical studies.

2.6.1 Dependent variables: participation and levels of credit utilisation

The dependent variables used in the model were participation in the SCGS and credit
utilisation levels. Participation in the SCGS is represented by a binary variable that takes
a value of 1 if a smallholder rice farmer participated in the SCGS and 0 otherwise. The
levels of credit utilisation is a continuous variable measured by amount of credit bor-
rowed by smallholder rice farmers.

2.6.2 Socio-economic characteristics

The existing literature claims that farmers’ age has a heterogeneous effect on the credit
uptake. For example [51] found that age jointly explains the decision to participate in
the credit scheme and the intensity of borrowing. While [19, 22, 91] reported a nega-
tive relationship between age and credit uptake, on the other hand [44, 52, 92] argued
that older farmers are likely to participate in the credit scheme as they have developed
better skills in efficiently utilising their resources. Moreover, studies have indicated a sig-
nificant nexus between education, participation in credit support programs and levels
of credit utilisation [93]. Therefore, it was uncovered that the educational attainment of
smallholder farmers is a key determinant of participation in the credit scheme [61]. Sim-
ilarly, [94] underline that the household head’s education level significantly determines
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Table 1 List of explanatory variables used in the model

Variable Unit of measurement Expect- Literature
edsign  source

Dependent variables

Participation in the SCGS Binary (1 =participants, 0=non-participant)
Levels of credit utilisation Continuous (amount of loan borrowed)
Explanatory variables

Socio-economic characteristics

Age Continuous (age of the household head in +or— [22,51,52,
years) 56]
Education level Continuous (household head's years of + [61,97]
schooling)
Gender Dummy (1=male, 0=female) +or— [51, 66]
Marital status Dummy (1 =married, 0=otherwise) +or— [51,55,66]
Household size Continuous (number of household members) + or — [52, 55, 66,
98]
Farm labour participation Dummy (1 =full time, 0= otherwise) + [99]
SCGS awareness Dummy (1 =aware,0=not aware) + [32, 35,
100]
Off-farm income Dummy (1 =have off-farm +or— [51, 53, 56]

earnings,0=otherwise)
Farm-level characteristics

Land ownership Dummy (1 =owned, 0=otherwise) + [51,53,57]
Rice farm size Continuous (land size under rice cultivation) — + or — [8,51,53]
Savings from the previous seasonal Dummy (1 =saved, 0=otherwise) +or— [14, 53,
101]
Institutional characteristics
Extension services Dummy (1 =access, 0=otherwise) +or— [8,57,100,
102]
Frequency of extension contacts Continuous (number of contacts with exten-  + [51,52]
sion agent)
Membership in a farm-based group Dummy (1 =member, 0 =otherwise) + [8,66,97]
(FBO)
Leadership role Dummy (1 =leader, 0=otherwise) + [103, 104]
Loan repayment period Continuous (number of months to repay the  + [92]
loan

the utilisation levels. However [95] disclosed that general education alone may not be
sufficient to participate in the credit scheme instead, financial literacy is a key factor that
enhances an individual’s decision to participate. Existing literature highlights that farm-
ers with higher levels of education better understand the conditions and terms of the
credit, evaluate potential benefits and risks and make informed decisions about borrow-
ing and utilising the acquired credit for its intended purpose.

A couple of empirical studies have underlined that the gender of the household head
jointly determines participation and utilisation of the credit [51, 52]. Nevertheless, [61,
66, 94], argued that male farmers are more likely to participate than their female coun-
terparts because of gender-based social norms that discriminate against females in
decision-making and financial autonomy. Similarly, a significant relationship between
marital status, participation in credit schemes, and utilisation of the credit has been
reported in empirical studies [52, 94, 96]. Married smallholder farmers possess greater
financial stability and decision-making power within the household, which can facilitate
participation in the SCGS and effective use of the credit for its intended purpose. How-
ever, unmarried households may have less control over resources and decision-making,
limiting their ability to participate and channel credit to agricultural activities.

Page 8 of 26



Sanka and Makhura Discover Food (2025) 5:233 Page 9 of 26

Several studies demonstrated that household size plays a pivotal role in participation
in credit support programs and levels of credit utilisation. Empirical evidence under-
lined that household size jointly determined participation and credit utilisation [52].
Additionally, [61, 63, 94] established that household size positively influences participa-
tion in the credit scheme. Larger household size increases consumption expenditure,
creating pressure on limited resources that may influence farmers to participate in the
credit support services. However, [98] found a negative relationship between household
size and participation in the credit scheme. Furthermore, related studies reported that
full-time farm labour is a crucial factor that can influence participation in the credit
support schemes [99]. Farmers with adequate labour resources may be more inclined to
participate in credit support programs, as they can channel the acquired credit towards
investment in labour-intensive technologies and practices that can enhance agricultural
productivity. Moreover, the significance of off-farm income in the uptake and utilisation
of agricultural credit is evident in existing literature. For example, [22] contented that
participation in off-farm activities jointly determines the decision to participate in the
credit scheme and the amount borrowed. Furthermore study by [96] attest that off-farm
income has a significant impact on credit utilisation. Similarly [51] reported that partici-
pation in off-farm activities explains smallholder farmers” decision to participate in the
credit scheme.

2.6.3 Farm-level characteristics

Ownership of agricultural land and farm size have been reported to influence par-
ticipation in agricultural credit programs positively [51, 54, 56, 57, 105]. This positive
association is attributed mainly to land’s role as a vital form of collateral. Lenders often
perceive land as a tangible and fixed asset that can be used to secure loans, particularly
when recognised property rights back the land. Similarly, previous studies have uncov-
ered a significant relationship between farm size and participation in agricultural credit
schemes and levels of credit utilisation [51, 92, 96, 106]. The extant literature suggests
that the capital investment required for agricultural production is presumed to rise as
the farm size increases. Hence, farmers with large farm enterprises are anticipated to
exhibit greater participation and utilisation of the credit. Moreover, [62] underlined that
institutional credit agencies often favour farmers with a large farm size as they can pro-
vide more collateral. However, [107] found that farm size is negatively related to credit
market participation. Furthermore, the savings accumulated from agricultural activities
influence farmers’ propensity to participate in credit scheme and utilisation. The exist-
ing literature argued that higher farm earnings suggest the availability of capital for
farm enterprises, thus reducing the likelihood of participating in the agricultural credit
scheme [93, 101, 108].

2.6.4 Institutional characteristics

A significant nexus between extension services, participation in credit schemes and
credit utilisation levels has been underscored in past studies [17, 22, 51, 100]. Moreover,
a significant relationship between the frequency of contact with extension agents and
credit utilisation levels has been reported in previous studies [51, 52]. Extension ser-
vices constitute an essential source of information on agricultural programs and offer

technical guidance on best farming practices. Therefore, their availability is critical for
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smallholder farmers’ participation in the SCGS and credit utilisation levels. Moreover,
the empirical literature highlights the influence of membership in a farm-based organ-
isation (FBO) on participation in credit schemes and utilisation [66, 68, 97, 109, 110].
These earlier studies argued that financial institutions often prefer the group lending
approach because group members can be a guarantor for individual smallholder farm-
ers. Additionally, the group lending approach is preferred as it helps reduce the risk for
the lender by having multiple borrowers collectively share the liability.

Moreover, the influence of leadership role within a community on farmers’ participa-
tion in credit support programs and levels of credit utilisation is acknowledged in the
empirical literature [103, 104]. Community leaders, such as village leaders, religious
leaders, and political leaders, are often connected to information sources and can expose
farmers to various agricultural initiatives, helping them better understand the benefits
of such programs. Additionally, community leaders can play a critical role in facilitating
access to credit by linking farmers with lending institutions and offering guidance on the
effective use of the acquired credit.

Furthermore, previous studies have identified interest rate and loan repayment period
as key factors influencing smallholder farmers’ participation in credit support programs
such as the SCGS, as well as the levels of credit utilisation [53, 66, 92]. Smallholder farm-
ers, whose incomes are unstable, are often highly sensitive to borrowing costs due to
their limited repayment capacity. Depending on the terms offered, this can either dis-
courage or encourage participation in credit support programs. However, interest was
excluded from the analysis, as all the SCGS beneficiaries received the credit at the same

interest rate.

3 Results and discussion

3.1 Descriptive statistics

Table 2 presents the descriptive statistics for continuous variables of the surveyed
household, while Table 3 shows the descriptive statistics for dummy variables. Table 4
reports the mean differences between SCGS participants and non-participants. The
result indicates that the average loan amount borrowed by the participants’ households
was 2,207,000 Tanzanian Shillings, with an average repayment period of approximately
nine months. This suggests that, on average, participants accessed a substantial loan
amount to meet their financial needs, with a repayment timeframe that aligns with the
rice farming cycle from planting to harvesting and selling crops. The average age of the
smallholder rice farmers is 41 years, with a significant difference between participants
and non-participants reported in Table 4. This suggests that most smallholder farmers
fall within the economically active group, which is a good source of power and labour
for agricultural production activities. This further implies that these smallholder farmers
may have gained enough knowledge in farming, enabling them to make more informed
and strategic decisions regarding farming enterprises. The average years of formal edu-
cation was seven years of schooling, with a significant difference between participants
and non-participants.

The education level of a farmer can enhance their ability to understand better the
credit services, terms and conditions and the ability to invest the acquired credit in
productivity-enhancing agricultural practices. The average household size is five mem-
bers, with a significant difference between SCGS participants and non-participants. This
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suggests the availability of family labour for farming activities that may influence the
decision to participate in agricultural support credit. Furthermore, on average, four acres
were under rice cultivation, with a significant mean difference between participants and
non-participants. This implies that most of the surveyed households were smallholder
farmers. The average frequency of contact with the extension agent was two times per
year, with no significant difference.

The result indicates that 66% of the surveyed smallholder rice farmers were male-
headed households, and 79% were married. Additionally, results show that about 97.6%
of the respondents were full-time smallholder rice farmers. The higher rate of full-time
farm labour participation underscores the significant role of agriculture as a primary
economic activity for the rural population and the main source of income for the small-
holder farmers. On average, 67% of the respondents owned land for agricultural activi-
ties. Additionally, 13% of the respondents held a leadership position in the community.
Approximately 29% of the surveyed households had access to extension services. The
result indicates that a considerably higher proportion of the participants’ households
accessed extension services than non-participants. Moreover, approximately 74.6% of
the respondents were aware of the SCGS. This indicates that despite their awareness of
the SCGS, many smallholder farmers in the study area seem to have faced challenges
in participating and benefiting from it. About 44% of the surveyed households are
members of farm-based groups, with a larger proportion observed among participat-
ing households. This suggests the significance of farm-based groups in facilitating access
to valuable resources, information and support networks. Additionally, approximately
43% of the respondents participated in off-farm activities. This suggests that household
income diversification could help mitigate risk and vulnerability, often inherent in rely-
ing on farming as a livelihood strategy. Furthermore, 68% had savings from selling their
produce in the previous cropping season. This suggests that a large portion of the sur-
veyed households can generate surplus income from their farming activities and build a
savings behaviour, potentially contributing to long-term financial resilience and the abil-
ity to invest in modern agricultural practices.

3.2 Diagnostic tests

3.2.1 Normality test for continuous variables

The normality test results for continuous variables are presented in the appendix (Table
6). The test indicates that skewness and kurtosis values mostly fall within the acceptable
ranges of — 2 to 2 and 1 to 7, respectively, for a sample size greater than 300 [111-113].
This suggests that, aside from farm size, the distribution exhibits approximate asymme-
try and moderate tails. The Shapiro-Wilk test indicates a statistically significant value
for all variables, leading to rejection of the null hypothesis of normality. This apparent
disparity from normality is likely attributed to the sensitivity of the Shapiro-Wilk test to
minor deviations in large samples. In contrast, loan amount and farm size are presented
with a marked skewness and kurtosis, indicating a pronounced right tail and a peaked
distribution. Moreover, visual inspection of the histogram and normal distribution curve
showed that age and household size were slightly skewed, necessitating a logarithmic
transformation for subsequent analysis.
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3.2.2 Muilticollinearity and heteroscedasticity tests

Building on the argument of [114—116], the study conducted a multicollinearity diag-
nostic test for explanatory variables used in the model. Specifically, the variance inflation
factor (VIF) was estimated to evaluate the magnitude of multicollinearity. The diagnostic
test revealed that, on average, the VIF value is 1.32, and all the explanatory variables had
VIF values less than 5, indicating that multicollinearity was not a significant concern that
could potentially compromise the validity of the regression results. Regarding heterosce-
dasticity, the result of the white test is not statistically significant (P-value 0.2540), imply-
ing that the error terms exhibit constant variance across the observations. Thus, there is
no problem of heteroscedasticity in the model. Detailed results for the OLS model are
presented in Table 7, and the results for multicollinearity and heteroscedasticity tests are
presented in Table 8 in the appendix section.

3.3 Determinants of participation in the SCGS and levels of credit utilisation

Table 5 presents the estimates of the determinants of participation in the agricultural
credit guarantee scheme and credit utilisation levels. The LR test results indicate that the
double hurdle is appropriate for this data (A = 329.112), which exceeds the chi-square
value (x 20.017 16 = 32.00). Similarly, the results from the Heckman selection model sup-
port the validity of the double hurdle model, as the Inverse Mills Ratio is not statistically
significant (p-value=0.190). The estimates from Tobit and Heckman selection models are
presented for comparison and to assess the robustness of the findings. However, for the
sake of brevity, the discussion focuses primarily on the double hurdle model. In empiri-
cal studies, econometric interpretation of limited dependent variable models has tra-
ditionally relied on marginal effects or model coefficients. However, [117] argued that
using marginal effects can lead to confusion and inaccurate conclusions. Additionally,
the author contends that reporting marginal effects requires fixing specific values, which
limits their general usefulness to the readers. This study adopted standard model coef-
ficients to interpret the results in light of this argument.

The findings indicate that ten variables significantly influence participation in the
SCGS, while six variables determine credit utilisation levels. Specifically, socio-eco-
nomic characteristics such as education level, household size and awareness positively
affect participation in the SCGS, whereas off-farm income negatively determines par-
ticipation. Age, education level and household size positively explain levels of credit
utilisation. Moreover, farm-related characteristics such as land ownership for agricul-
tural activities and rice farm size positively influence participation, while savings from
the previous cropping season have a negative effect on participation. Additionally, rice
farm size positively determined levels of credit utilisation. Furthermore, institutional
characteristics such as access to extension service, frequency of contact with extension
agents and membership in farm-based groups positively influenced participation in the
SCGS. Regarding levels of credit utilisation, frequency of contact with extension agents
and loan repayment period were found to be positively related to levels of credit utilisa-
tion. Notably, education level, household size, rice farm size and frequency of extension
contacts jointly influence participation in the SCGS and credit utilisation levels.
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Table 4 Mean difference between SCGS participants and non-participants for the continuous
explanatory variables

Variable Overall (n=500) Participant(n=200) Non-participant(n=300) Difference

Age 40.758 42295 39.733 2.562**
(0.556) (0.660) (0.811)

Education level 7.180 7.600 6.900 0.700%**
(0.114) (0.152) (0.159)

Household size 4556 5.190 4133 1.057%**
(0.088) (0.137) (0.108)

Frequency of contact ~ 2.027 2.090 1.898 0.192
(0.069) (0.081) (0.134)

Rice farm size 4.150 6.080 2.863 3.217%%*
(0.166) (0.339) (0.108)

Figures in parentheses are standard error for continuous variables

3.4 Discussion

The study indicates that the age of the household head positively influences the amount
of credit borrowed for participants’ households. This implies that older smallholder
farmers with accumulated farming experience and asset base tend to borrow larger
amounts of credit. The experience and resources accumulated by older farmers over the
years can equip them with the ability to more effectively evaluate the risk and poten-
tial benefit associated with the credit guarantee scheme, allowing them to leverage large
amounts of credit strategically to augment their farming activities. The finding gives
credence to the findings by [51, 52], which reported a positive relationship between the
age of the household head and credit uptake. The findings suggest that the SCGS should
design targeted outreach strategies to facilitate participation among young farmers and
develop tailored financing products to meet the needs of older and younger smallholder
farmers.

The education level of the household head significantly influences smallholder farm-
ers’ decisions to participate in the SCGS and levels of credit utilisation. This suggests
that smallholder farmers with more education can better understand the credit guar-
antee scheme’s terms, conditions and requirements. Moreover, education empowers
farmers with knowledge and the necessary skills to utilise credit more efficiently, result-
ing in loan repayment ability. Earlier studies also reported similar findings [61, 93, 108,
118]. Similarly, household size positively explains the decision to participate and credit
utilisation levels. The plausible reason could be that a larger household requires more
resources to meet the household consumption requirements. Since agriculture is the
main economic activity for smallholder farmers, it requires investment in technologies
that can increase productivity, necessitating them to participate in credit schemes pro-
grams. Moreover, a large household is prone to shocks such as droughts and floods that
can lead to crop failure. Thus, adopting modern agricultural technologies that require
financial resources is critical to mitigate vulnerability to economic shocks. This finding
is consistent with [52, 118], who found that household size explains participation in the
credit scheme and the borrowed amount.

Smallholder farmers’ awareness about the SCGS significantly determines participa-
tion, but does not significantly explain the amount they borrowed. The result implies
that smallholder farmers who are more informed about the program are more inclined
to participate, yet their level of awareness does not necessarily translate into the credit
amount. Additionally, the result suggests that by raising awareness about the SCGS,
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Table 5 Determinants of participation in SCGS and levels of credit utilisation

Variable Model 1: Model 2: Double hurdle Model 3: Heckman two
Tobit steps
Probit Truncated Probit Heckman
Gender 0.084 0.105 0.084 0.105 0.097
(0.077) (0.195) (0.088) (0.185) (0.093)
Marital status —0.082 0.148 -0.082 0.148 —0.048
(0.095) (0.231) (0.124) (0.234) (0.131)
Log age 0.546%** -0313 0.546*** -0313 0.476***
0.161) (0.313) (0.167) (0.302) (0.181)
Farm labour 0.038 0.521 0.038 0.521 0.138
participation (0.257) (0.509) (0.288) (0512) (0.306)
Education level 0.039** 0.077** 0.039** 0.077%* 0.052**
(0.017) (0.031) (0.018) (0.035) (0.021)
Log household size 0.169%* 0.410** 0.169* 0.410%* 0.220%*
(0.086) (0.193) (0.090) (0.194) (0.103)
Leadership role 0.046 0.142 0.045 0.142 0.061
(0.086) (0.223) (0.088) (0.219) (0.096)
Extension services -0.077 0.845%** -0.077 0.845 0.042
(0.097) (0.277) (0.095) (0.287) (0.139)
Frequency of contact ~ 0.152%*% 0.148* 0.152%** 0.148* 0.178%**
with the extension (0.036) (0.084) (0.037) (0.089) (0.044)
agent
SCGS awareness 0.714 2.189%** 0713 2.189%** 1.587%*
(0.131) (0.531) (0. 505) (0.388) (0.784)
Land ownership 0.096 1.102%%* 0.096 1.102%** 0.321
(0.100) (0.227) (0.142) (0.218) (0.226)
Log farm size 0.522%** 0.600*** 0.522%** 0.600%** 0.613%**
(0.080) (0.143) (0.061) (0.147) (0.097)
Membership in 0.042 0.914%** 0.042 0.915%** 0.198
farmer’s group (0.076) (0.166) (0.075) (0.167) (0.146)
Off-farm income 0.088 —0422% 0.088 —0422%* 0014
(0.083) (0.189) (0.086) (0.176) (0.108)
Savings from the previ- —0.011 —0.723%%% -0.011 —0.723%%% —-0.111
ous season (0.078) (0.189) (0.079) (0.191) (0.116)
Loan repayment 0.144*** 0.144%** 0.144
period (0.012) (0.017) (0.017)
Constant 8.536%** — 4.425%%* 8.536%** — 4.425%%* 7.016%%*
(0.704) (1.259) (0.883) (1.356) (1.452)
N 200 500 200 500 500
Log pseudolikelihood - 135.88 —164.556 —135.88 —164.556
F(16,184) 213.72%%
Wald x 2(16) 103.96%** 440.200%** 103.96*** 301.790***
Pseudo R2 0461 0.511 0.511
IMR 0.392
(0.298)
P-value (IMR) 0.190
x2(16)at 1% 32.00
A 329.112

Note. *, ** *** Indjcates significance at 10%, 5%, and 1% levels, respectively. Standard errors are reported in parentheses

smallholder rice farmers are more likely to participate. The insignificant result on the
amount of credit indicates that even if smallholder farmers are well informed about the
guarantee scheme, their ability to borrow larger amount may still be constrained by their
overall financial standings and lenders’ risk assessment. Likewise, [35, 40] argued that
farmers’ awareness and knowledge of the credit guarantee scheme positively explain
their decision to participate in the agricultural credit guarantee scheme.
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The findings revealed that household off-farm income is negatively related to par-
ticipation in the SCGS. Conversely, the relationship between off-farm income and the
amount of credit borrowed is positive but insignificant. This suggests that smallholder
farmers with off-farm income may be less likely to participate in the SCGS because of an
alternative source of funding to finance their farming enterprises. Moreover, smallholder
farmers with off-farm income possibly possess sufficient collateral as sought by lending
institutions, enabling them to directly access credit from financial institutions without
resorting to a guarantee scheme. Notably, once the smallholder farmers participate in
the credit guarantee scheme, their levels of off-farm income do not significantly explain
the loan amount they can obtain. Similar findings have been reported by [119]. How-
ever, this result is contrary to that of [51, 120, 121] who reported that off-farm income
positively influences smallholder farmers’ decision to participate in agricultural credit.
Moreover, [22] found that off-farm income jointly explains participation in agricultural
credit and the amount of loan borrowed.

Regarding farm-related factors, land ownership significantly influences participation
in the SCGS. This finding suggests that smallholder rice farmers who own land are more
likely to participate in the credit support scheme, as land ownership provides a stable
asset that can be used as collateral, enhancing their creditworthiness. Additionally, land
ownership gives farmers a sense of security, motivating participation in the credit sup-
port program and utilising credit to make long-term investments in their farming enter-
prises. Similar findings have been reported by [67, 93]. Moreover, rice farm size explains
jointly participation and levels of credit utilisation. The finding suggests that smallholder
farmers with large rice farm size may be able to generate more revenue and demonstrate
a stronger repayment capacity, which can increase their eligibility and appeal to lend-
ers. Furthermore, smallholder farmers with large rice farms may have a greater need
for credit to purchase farm inputs and other agricultural machinery. Additionally, the
large rice farm size may be associated with more established and diversified agricultural
enterprises, providing farmers with a strong financial base and a record of successful
farming operations. This can further enhance their creditworthiness and willingness to
participate in the credit guarantee scheme. They may feel more confident in utilising the
borrowed funds more effectively and repay the loans on time. The result is supported by
[51, 67, 96, 108, 122].

Savings from the previous cropping season negatively determined smallholder farm-
ers’ decision to participate in the SCGS, but not the amount of credit they can borrow.
This result suggests that farmers with higher savings from their production may pos-
sess a greater financial buffer and sense of security, viewing the SCGS as less pressing
a financial need. However, once they decided to participate, their savings levels did
not significantly explain the loan amount they could borrow. This result underscores
the importance of considering the manifold nature of smallholder farmers’ financial
decision-making and resource allocation when designing and implementing agricul-
tural credit enhancement initiatives. This result contradicts the findings by [123] who
found that voluntary saving positively explains smallholder farmers’ credit scheme
participation.

Extension service positively determined the decision to participate in the SCGS.
This result suggests that smallholder farmers who had contact with an extension agent

are likely to access information about the availability of the credit guarantee scheme,
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eligibility requirements and the application process. Additionally, the extension ser-
vice provides valuable guidance on participation in credit support programs and using
acquired credit for agricultural activities. Furthermore, in rural areas, extension services
could be the primary source of financial literacy for smallholder farmers and the agri-
business skills needed to manage financial resources responsibly. The results are con-
sistent with those of [17, 51, 100, 124] who reported a positive relationship between
extension contact and participation in credit programs. However, the finding is contrary
to [123] who found that extension services negatively determined participation in the
agricultural credit support program. The frequency of extension contacts significantly
explains the decision to participate and credit utilisation levels. The finding suggests that
extension support is pivotal in enabling smallholder farmers to manage credit resources
effectively. Moreover, this implies that the number of extension contacts facilitates and
empowers smallholder farmers’ decision to participate in the SCGS and the amount of
credit to borrow. This finding gives credence to the results of [19, 51, 60] who argued
that the frequency of extension contacts is positively related to participation in credit
programs and the loan amount.

Membership in farm-based groups significantly influences participation in the SCGS.
This result underscores the importance of collective action and social capital in enhanc-
ing the financial capabilities of the smallholder farmers. Membership in farm-based
groups can confer several benefits that facilitate greater credit access to smallholder
farmers. These groups often serve as important channels for information dissemination,
collective negotiation and resource aggregation. Additionally, through these groups,
smallholder farmers can acquire valuable knowledge about the SCGS and learn from the
experience of their peers. Moreover, farmer-based groups can serve as a form of social
collateral, demonstrating to lenders and guarantee providers that farmers belong to a
cohesive and reliable group. Furthermore, these groups can pool their resources and
enhance the bargaining power of their members, enabling them to negotiate better
terms and conditions with financial institutions. The collective bargaining can lead to a
more flexible loan repayment schedule, making it more feasible for smallholder farmers.
This result is in tandem with earlier studies [8, 66, 93, 94, 97, 125].

Furthermore, the study found that the loan duration positively relates to the credit
utilisation levels. This result indicates that an increase in the loan repayment period
influences smallholder farmers to borrow larger loan amount. The result demonstrates
that a more flexible repayment schedule that aligns with the rice farming cycles is cru-
cial for smallholder farmers’ decisions on the amount of credit to borrow. Therefore, the
result underlines the significance of designing the guarantee scheme with an appropri-
ate repayment period that aligns with smallholder farmers’ financial situation and credit
needs. Furthermore, a more extended repayment period can equip smallholder farm-
ers with flexibility during unanticipated shocks, enabling them to sustain consistent loan
repayment. This finding is in line with the findings by [92] who reported that the loan
repayment period is a key determinant of the amount of loan borrowed by smallholder

farmers.
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4 Conclusion and policy implications

4.1 Conclusion

The purpose of the Smallholder Agricultural Credit Guarantee Scheme (SCGS) was to
facilitate access to credit for smallholder farmers, which has the potential to enhance
food production and agricultural productivity in Tanzania. This study found no evi-
dence of sample selection bias in participation in the SCGS, as indicated by the insignifi-
cant Inverse Mills Ratio in the Heckman two-step model (p-value =0.190). Therefore, a
double hurdle model was employed to analyse the determinants of participation in the
SCGS and credit utilisation levels.

The study concludes that SCGS is an important policy instrument in improving access
to agricultural credit and credit utilisation levels. Moreover, the study concludes that
socio-economic characteristics, farm-level attributes and institutional factors are the
major drivers of participation in the SCGS. Specifically, positive determinants of partici-
pation in the SCGS were education level, household size, SCGS awareness, land owner-
ship, rice farm size, extension services, frequency of extension contacts and membership
in farm-based groups. However, off-farm income and savings from the previous crop-
ping season negatively influence participation, suggesting that households with alterna-
tive income sources may have less demand for credit support services. Furthermore, the
study concludes that the socio-economic, farm-level and institutional variables influence
credit utilisation levels. Particularly, age, education level, household size, rice farm size,
frequency of extension contacts and loan repayment period positively affect credit utili-
sation levels.

Additionally, the study concludes that education level, household size, rice farm size
and frequency of extension contacts jointly influenced participation in the SCGS and
credit utilisation levels. These findings highlight that farmers with higher levels of educa-
tion better understand the conditions and terms of the credit, evaluate potential benefits
and risks and make informed decisions on participation and levels of credit utilisation.
Household size and farm size are resource-related factors, where larger households may
indicate labour availability and potential repayment capacity, while farm size can serve
as collateral, thereby enhancing participation and levels of credit utilisation. Moreover,
findings suggest that the frequency of extension contacts enhances smallholder farmers’
knowledge of credit and confidence in managing the credit resources.

Finally, this study concludes that none of the variables jointly influenced both partici-
pation and levels of credit utilisation negatively. However, there are some variations in
the determinants of participation and credit utilisation levels. In particular, extension
services, SCGS awareness, membership in farmer-based groups, and land ownership
significantly influence participation, but not credit utilisation levels. In contrast, age
positively influences credit utilisation levels but not participation in the SCGS. These
results suggest that interventions aimed at improving participation in the SCGS should
prioritise education and awareness about the scheme, support land access, strengthen
extension services, and promote membership in farm-based groups. Efforts to enhance
credit utilisation levels should focus on education, frequency of extension contact and
loan repayment period.
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4.2 Policy implications

In light of these findings, we recommend the targeted policy interventions. The fact
that the socio-economic, farm-level and institutional factors influenced both partici-
pation and levels of credit utilisation, policy measures to enhance participation in the
SCGS should prioritise education, awareness about the scheme, supporting land access,
strengthening extension services and promoting membership in farm-based groups.
Efforts to increase credit utilisation levels should focus on smallholder farmers’ educa-
tion, age, frequency of extension contacts and loan repayment period.

The policy measures can be achieved in several ways:

o Targeted outreach initiatives are needed to enhance smallholder farmers’
understanding of the SCGS’s benefits.

« The design of extension services should prioritise financial literacy and effective
credit utilisation. Mobile-based extension services should be adopted to complement
in-person visits, thereby enhancing outreach to a broader number of smallholder
farmers.

« There is a need to design loan products tailored to the specific needs of different
demographic groups.

+ Smallholder farmers need to be encouraged to join farm-based groups, which
provide platforms for collective bargaining and shared resources.

« Financial institutions should design loan products tailored to specific crop cycles,
enabling smallholder farmers to utilise credit support services fully.

+ To address the opportunity cost of oft-farm income and savings, the government and
stakeholders could offer bundled services such as guaranteed market access, making
SCGS more attractive to smallholder farmers with alternative financial resources.

4.3 Limitations of the study

This study was conducted in the Usheti and Iringa districts councils in Shinyanga and
Iringa regions in Tanzania and focused on smallholder rice farmers; thus, the findings
may not fully represent smallholder rice farmers in other districts with varying eco-
logical, social and economic conditions. Moreover, the study only focused on socio-
economic, farm-level and some institutional characteristics, but did not account for
psychological and behavioural factors, climatic-related factors and market access. Fur-
thermore, the study relied on survey cross-sectional data and self-reported information,
which may be subject to recall bias. To mitigate this limitation, the study employed well-
trained enumerators who were conversant with the local language to probe respondents
on the areas they had difficulty recalling.

4.4 Areas for future studies

A similar study can be conducted in other regions of Tanzania and on different crops
not covered in this study. Other studies could examine the role of innovative financing
mechanisms, such as digital banking and mobile money, in improving participation in
the SCGS and credit utilisation levels, especially among marginalised smallholder farm-
ers. Future studies could explore the impact of the credit guarantee scheme on farm pro-
ductivity and household welfare.
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Appendix
See Tables 6, 7, 8.
Table 6 Normality test

Variable Mean SD Skewness Kurtosis Shapiro-wilk test
Loan amount 2207000 2481095 3.1436 15.7128 0.6637%**
Loan period in Months 8.5700 2.2980 0.4415 1.7389 0.9669***
Age 40.7200 123118 0.7501 2.8959 0.9467***
Education in years 7.1800 2.5551 -0.0286 6.8480 0.9674%**
Household size 4.556 1.9633 0.5046 3.3653 0.9839***
Farm size 4.1500 3.7132 2.7947 13.2997 0.7298***

wk %% * Indicates significance at 1%, 5%, and 10% levels, respectively.

Table 7 Results for the OLS regression

Variables coefficients Standard errors
Gender 0.0841 0.0915
Marital status —0.0823 0.1293
Log age 0.5463**% 0.1748
Farm labour participation 0.0379 0.3013
Education level 0.0395** 0.0183
Log household size 0.1698* 0.0946
Leadership role 0.0455 0.0923
Extension services 0.0766 0.0993
Frequency of contact with extension agent 0.1524%** 0.0387
SCGS awareness 0.7139 0.5278
Ownership of agricultural land 0.0958 0.1483
Log farm size 0.5223%* 0.0639
Membership in farmer’s group 0.0422 0.0787
Off-farm income 0.0883 0.0900
Savings from the previous season —0.0108 0.0833
Loan repayment period 0.1435%** 0.0177
Constant 8.5360*** 0.9233
F(16,183) 25.17 Prob>F=0.0000
R-squared 0.6876

Adj R-squared 0.6603

Table 8 Test for multicollinearity and heteroscedasticity

Variable Variance inflation factor (VIF) Tolerance value(1/VIF)
Gender 1.28 0.7831
Marital status 1.37 0.7314
Log age 1.19 0.8393
Farm labour participation 1.08 09278
Education level 1.25 0.8005
Log household size 1.37 0.7313
Leadership role 1.03 0.9700
Extension services 1.65 0.6068
Frequency of contact with extension agent 1.70 0.5876
SCGS awareness 1.1 0.9002
Ownership of agricultural land 1.30 0.7691
Log farm size 1.51 0.6608
Membership in farmer’s group 1.14 0.8984
Off-farm income 1.58 0.6328
Savings from the previous season 1.19 0.8384
Loan repayment period 132 0.7559
Mean 1.32
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Table 8 Test for multicollinearity and heteroscedasticity
Variable Variance inflation factor (VIF) Tolerance value(1/VIF)
White test-chi2(115) 124.63 Prob > chi2 = 0.2540
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