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Research Article ABSTRACT

Article History The study analyzed decision to save and saving capacity of small-scale
Received: 02.06.2024 tomato farmers in Akwa Ibom State in the Southern Region of Nigeria.
Accepted: 25.03.2025 One hundred and twenty tomato farmers were randomly selected using

multistage sampling technique. A well designed structured
questionnaire was used to obtain the required data. The Heckman two-

step selection method was used to analyze the data. The result of the first

iEl CLE: step estimation (Probit estimates) showed that age (18-35 years), marital

Keywords: status, family size and family dependent ratio were significant negative

Capacity to save, determinants of the probability to save among tomato farmers; whereas

Decision to save, adult farmers (> 35 years), membership in social organization, farming

g‘?”?hdd savings, experience, owned farm land, farm income, non-farm income, farmers’
igeria,

sex and years of formal education were positive determinants. Also, the
Tomato farmers, result of the second step estimation indicated that a youthful age (18-35
years), marital status, family size and dependent ratio were significant
negative determinants of savings capacity of the tomato farmers, while
adult age (>35 years), farming experience, membership in a social
organization, owned farm land, non-farm income, farm income, farmers’
years of education were positive determinants To enhance the likelihood
of saving and the saving capacity among tomato farmers in the region, it
is recommended to promote formal education, encourage the formation
of social groups, facilitate land ownership, and support the development
of diversified income sources for the farmers.

1. Introduction researchers attribute to poor financial sector and credit
mismanagement from the formal sector of the economy
(Mu’azu and Lawal 2017, Fowowe, 2020, Adewale et al.,
2022, Akpan et al.,, 2023b, Akpan et al.,, 2024a). Most
rural farmers lack the capacity to fulfil the credit

In Nigeria, similar to other countries in sub-Saharan
Africa, the majority of rural farmers are resource-poor
(Sadiq et al., 2023; Akpan et al., 2023a; Yahya and

Ogunyemi 2024). Agricultural productivity is low in the requirements available in the formal sector (Akpan et

al.,, 2020 and Adewale et al., 2022). Consequently, these
farmers heavily rely on informal credit sources to
enhance their farm production. However, the

country when compared to some countries in the
northern and southern regions of Africa (Asfaw 2021,
Akpan et al, 2022). The agricultural sector's low
productivity has been a persistent issue, which many
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shortcomings and inefficiencies of the informal system
have compelled farmers to turn to the most accessible
and reliable alternative, which is saving their plough
back profits from previous farming seasons. Given the
challenging credit environment in Nigeria (Ubon et al.,
2016, Umoren et al.,, 2016a, Umoren et al.,, 2016b,
Umoren et al., 2018, and Umoren and Akpan 2021), it is
evident that cultivating a culture of farm income
savings is crucial for ensuring sustainable agricultural
production both now and in the future.

Savings mobilization refers to the portion of
household disposal income that is not allocated
towards household consumption. It plays a crucial role
in the economic development of developing nations, as
it significantly influences the circular flow of income
within the economy. According to Wieliczko et al.
(2020), Strzelecka and Zawadzka (2023), and Aidoo-
Mensah (2023), savings serve as a vital means to
enhance the well-being of farmers, providing them with
insurance against unforeseen disasters or risks, and
offering a buffer to navigate through times of crisis. The
maintenance of household savings enhances the
potential for future investments at both the micro and
macro levels of the economy.

The significance of saving within
households in developing countries, particularly
Nigeria, is evident. Various challenges such as banditry,
terrorism, kidnapping, and conflicts between herdsmen
and farmers have become prevalent in the agricultural
landscape of the country (Udemezue & Kanu 2019,
Bello and Abdullahi 2021, Adisa et al.,, 2022). These
detrimental
uncertainties, and contribute to risky situations in
agricultural production. Unfortunately, government
intervention programs that occasionally offer financial
assistance to farmers are scarce and often subject to
political influences and lacking a sustainable plan. To
mitigate the impact of these adversities and ensure the
continuity of farming operations,
prioritize saving. Another factor that underscores the
necessity of saving among Nigerian farmers is the
volatility of input and output prices. The country
currently experiences an unstable inflation rate and
exchange rate (Central Bank of Nigeria (CBN), 2024). In
many instances, farmers must save in order to offset any
shortfall in their farm incomes and manage unexpected
expenses. By building a savings buffer, farmers can
safeguard their livelihoods and maintain a level of
financial stability amidst the uncertainties of the
agricultural sector.

farming

activities  inculcate fear, amplify

farmers must

The significance of savings within farming
households can be examined from various perspectives,
all of which contribute to the sustainability of the
agricultural sector in the country. One such perspective
is the critical role that household savings play in
assessing  the farm

creditworthiness of rural

households. Drawing from the principles of classical
economists, saving is a significant factor in determining
economic growth. The mobilization of savings is a
crucial element in stimulating domestic investment.
Research conducted by Lidi et al. (2017) and Wieliczko
et al. (2020) indicates that farming households with
higher savings rates are more likely to accumulate farm
assets, embrace innovative practices, and demonstrate
resilience. The accumulation of farm assets serves as a
solution for expanding farms or achieving economies of
scale,
subsistence

ultimately facilitating the transition from
farming to agricultural
enterprises. Additionally, farm household savings
provide a safety net for precautionary purposes and
enable access to social services, among other benefits.

commercial

Despite the multifaceted importance of savings for
farmers' well-being and the economy, it is evident that
small-scale farmers in Nigeria face challenges in
mobilizing savings (Adebayo et al., 2010, Akpan et al.,
2011, Obalola et al., 2018, Isiorhovoja et al., 2020, Lawal
et al., 2021). This results in low real income, high
consumption expenditure, and limited development
opportunities for these farmers (Wieliczko et al., 2020).
In the specific context of tomato (Lycopersicom
esculentum) production in southern Nigeria, savings
mobilization is enhancing welfare,
smoothing consumption patterns, and enabling the
acquisition of depreciable and non-depreciable assets.

crucial for

Tomato, a highly popular and widely consumed
vegetable in Nigeria, holds a significant position in the
daily vegetable consumption of Nigerians. Its
consumption is diverse, and it offers various medicinal
benefits due to its rich content of vitamins, minerals,
fiber, antioxidants, and beta-carotene. The cultivation of
tomatoes is predominantly carried out by small-scale
farmers in the southern region of the country. Tomato
production is an emerging agro-enterprise that has
attracted young farmers and it also one of the preferred
components in most of the youth intervention
The success and
sustainability of this agricultural enterprise depend, in

programmes in the region.
part, on the extent of savings mobilization among
farmers. However, the mobilization of savings is
influenced by multiple factors, including economic
conditions, farmers' specific circumstances, and climate
conditions. Given that household savings is expected to
play a crucial role in ensuring the sustainability of
tomato production in the region, it becomes imperative
to identify the significant factors that determine savings
mobilization among tomato farmers (Amurtiya &
Adewuyi 2020; Norbert et al., 2023; Bolarinwa et al.,
2024; Raaijmakers et al., 2018, Snoek et al, 2022;
Adeosun et al., 2022; Ali et al., 2020, Campestrini et al.,
2019).

Several studies have explore the factors that
influence saving behaviour among arable crop farmers
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in developing countries. Researchers such as Akpan et
al. (2011); Lidi et al. (2017); Saliya (2018); and Geta (2020)
have utilized various econometric methods to identify
key determinants of savings mobilization among
farming households in Africa. These determinants
include household income, tax obligations, credit
usage, farming experience, educational attainment,
family size, participation in social groups, age of the
household head, household size, proximity to formal
financial institutions,
household head, and dependency
household. In addition to the factors mentioned earlier,
Odoh et al. (2020), Isiorhovoja et al. (2020), Nwosu et al.
(2020), Mazengiya et al. (2022), Lusaya and Mulunda
(2022), Balcha et al. (2022), and Sisay (2023) have
broadened the scope of determinants influencing
farming household savings mobilization. These include
household farm size, land ownership, marital status of
the household head, location of the farm household,
access to agricultural extension services, gender of the
household head, household annual expenditure,
financial literacy, and non-farm income.

employment status of the
ratio of the

The literature examined did not provide adequate
details on savings mobilization and its determinants
among vegetable farmers in the southern part of
Nigeria. Moreover, the limited information available
from other crop enterprises in different regions of the
country may not be directly applicable to the southern
region due to varying climatic conditions, farmers'
income levels, poverty rates, and consumer preferences,
among other factors. Tomato cultivation, as an
emerging agricultural sector among youth farmers,
holds significant potential for creating employment
opportunities, enhancing food security in the region,
and contributing to the achievement of Sustainable
Development Goal Number 2 (Akpan and Okon, 2019;
Akpan et al, 2024b).
sustainability of tomato production and involving
youth in this sector necessitates providing insights into
savings mobilization practices among farmers in the
area. Based on these considerations, this study was
specifically designed to investigate the determinants of
decision to save and saving capacity of tomato farmers
as well as develop policy recommendations to enhance
production sustainability.

Therefore, ensuring the

2. Material and Methods
Study Area

The study was carried out in the two agricultural
zones of Akwa Ibom State, namely: Abak and Ikot
Ekpene agricultural zones. Ikot Ekpene Agricultural
Zone consist of five (5) local government areas namely:
Ini, Obot Akara, Ikot Ekpene, Ikono and Essien Udim.
Abak agricultural zone is made up of five local
government areas namely; Abak, Etim Ekpo, Ika, Oruk
Anam and Ukanafun. The people are predominantly

farmers producing food crops and vegetables such as
pepper, tomato, cucumber, fluted pumpkin, melon,
sweet potatoes among others.

Sampling Techniques and Sample Size

A multistage sampling procedure was adopted in
selecting tomato farmers in the study area. A list of
registered tomato farmers was obtained from Akwa
Ibom State Agricultural Development Programme
(AKADEDP) office in both agricultural zones selected. In
the first stage, Abak and Ikot Ekpene Agricultural
Zones were purposively selected from the existing six
Agricultural Zones due to their prominence as primary
hubs for commercial tomato cultivation within the
State. In the second stage, a sample frame of one
hundred and seventy three tomato (173) farmers from
the two zones were obtained from the list of registered
tomato farmers. In the next stage, the representative
sample size (Sn) was obtained using the formula
developed by Yamane, (1967) as thus:

s - N B 173
T 14+ N(e?) ~ 1+ 173(0.052)
e | RN ¢ |

Where; Sn = representative sample size; N = sample
frame; e = absolute error at 5% probability level of type
1 error

Hence, a total of one hundred and twenty (120)
registered tomato farmers were needed for the study.
The third stage involved a random selection of one
hundred and twenty (120) tomato farmers from the
merge list using a ballot system. In the final stage, the
contacted
interviewed to obtain the necessary data for the study.

selected tomato farmers were and

Data source

The data for this study were collected through the
use of a well-designed structured questionnaire. A cross
sectional data were collected from the small-scale
tomato farmers. The data collected includes; social and
economic data, farm specific and production data.

The conceptual framework

The conceptual framework of the study was based
on the concept of the Keynesian saving function. The
concept relates savings to disposal income and
consumption. This relationship postulates that
individual will save if the disposal income exceed
consumption expenditure. Implicitly, the relationship
can be expressed as thus:

S=Y=Cooooreee e (2)
S= fF0C) e (3)

Incorporating the consumption function into equation 2
produces Keynesian explicit saving function as thus:

S= Yy = (@+BYD) oo (4)
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S= == (1= B)Yy oo (5)

Hence, the Keynesian saving function signifies a
relationship between the disposable income of a
household and savings. This function show the amount
of saving a household will save when the disposal
income increases. The coefficient o represents savings
at zero income, while 3 is the marginal propensity to
consume. Nonetheless, household saving decisions in
reality is influenced by several factors aside the disposal
income and consumption expenditures. The Keynesian
saving function serves as a foundational framework
from which a more intricate saving function can be
developed. Essentially, a saving function illustrates
how household savings respond to variations in
influencing factors. In accordance with this principle,
equation 5 was revised as:

S=—a—(1=B)Yg+6Z; . (6)

Where 0 is a parameter of other factor Z that affect
savings. Hence the saving function can be expanded to
accumulate other necessary variables.

Analytical technique

The study used two-step Heckman model
(Heckman, 1979) to analyze the objective of the study.
The model is basically designed to detect, correct, and
expunge the sample selection bias problem. Since the
tomato farmers were selected from the list of registered
tomato farmers in the study area within a period, then
there are possibilities that other non-registered tomato
farmers were omitted resulting to a possible sample
bias. Sample selection bias when the
representative sample does not confers the true
characteristics of the population resulting in unfair or
bias estimates. Hence, the model provides a means of
correcting for non-randomly selected samples. The
Heckman model is based on the assumptions that, the
error terms of the selection and the main or outcome

occurs

equations are correlated and the first stage decision
dominates the second one. Also, the model assumes
that both explanatory variables in both equations are
independent or uncorrelated with the error terms.

In the first step, a probit model or selection equation
is estimated (using maximum likelihood estimation
method) to predict the probability of savings among
tomato farmers.
(estimated expected error) is jointly generated from the
estimated parameters (Greene, 2000). The probability of
saving among tomato farmers is given in equation 7:

A vector of inverse Mills ratios

Q= XiBi+ Uy  UN(OD e (7)

where Q; is 1,when a farmer chooses to save and 0,
otherwise

Note, Q; isthe latent discrete savings choice variable
that denotes binary censoring, X;; is a vector of explanatory
variables hypothesized to influence the probability of savings
among tomato farmers and p; is a vector of parameters. U; is

the standard error term. The variable Q; is observed and is
equal to unity when a farmer chooses to save and is
unobserved or zero when a farmer chooses otherwise.

In the second step, the Inverse Mill Ratio (IMR) (i.e.
A, lamda) generated in the first step is incorporated in a
saving capacity function and estimated using the
Ordinary Least Squares (OLS) estimation method. The
model is specified as thus;

SAV;, = ay + X0, + 8,4, + V; V,~N(0,1) ... (8)
Where: SAVi amount of money a tomato farmer saved
in a planting season, X; are the explanatory variables,
0_i is unknown parameters to be estimated, d_i is the
coefficient of the inverse mill ratio. Greene (2000),
asserted that the IMR term corrects the problem of
sample selection bias. If the term (d_i) is not statistically
significant, then sample selection bias is not a problem
(Heckman, 1979). The statistically significant value of
O_i means that significant correlation exists between
the farmer’s decision to save and saving capacity of
tomato farmers in the region. Vi is the error term.
Assuming the error terms in (7) and (8) are correlated
and have a bivariate normal distribution, it can be
written as thus:

(%) ~N [(8)(:5 p;)] e (9)

Since the occurrence of the second step depends on the
outcome of the first step, (i.e. the actual amount save by
a tomato farmer depends on the farmer’s decision or
choice to save), hence this dependency relationship can
be expressed as shown in equation 10.

_ COV(Vi, Ul) (10)

JVar(Vy) Var(U;)

Note, If p = 0, then there is dominancy (the zeros
obtained in the first step are only associated to those
tomato farmers who do not save and not standard
corner solutions). The implication of this is that once the
first step is passed, censoring is no longer appropriate,
as those tomato farmers who choose to save their
income would not report zero farm income. The
Heckman two-step selection model with dependent
error terms can be estimated by the following log-
likelihood function (Flood and Grasjo, 1998; Aristei et
al, 2007):

LogL
- Z In[1 - O(X};B8)$]
0

XiB; + 50— X118, - X1:B:
+Zln ¢ AT (Ql Xllﬁ‘) e (11)

1—p? ) 6

Explicitly, the empirical model used to estimate the
Probit and the savings capacity function is given below;

DS, = SAC = Po + P1X1 + BoXz + B3 X3 + BaXs + PsXs + PeXe
+ B7X7 + BeXs + BoXo + ProX10 + P11X11
+ B12X12 + P13X13 + PraX1a
F U o (12)
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The explanatory variables are described in Table 1.

Table 1: description of explanatory variables

S/n  Variable Symbol  Unit Expected sign
1 Decision to save DS Dummy; 1= farmers that save Nil
2 Savings capacity SAC Amount of money save/annum (naira) Nil
3 Age (Adult > 35years) X1 Years -
4 Age (youth 18-35 years) X2 Years +
5 Marital status X3 dummy: 1 = married
6 Farming experience X4 Years +
7  Socialization X5 Years +
8  Family size Xe Number -
9  Dependent ratio Xz - -
10 Owned farm land Xs Dummy; 1=own land +
11  Farm size Xo Hectare +
12 Non-farm income Xio Naira/year +
13  Farm income (total) X1 Naira/year +
14  Farmer’s sex X1z Dummy: male =1 +
15  Education (<12 years) X3 Years +
16  Education (> 12 years) X4 Years +

Source: Prepared by the authors. Note, dependent ratio = Children less than 15 years plus

3. Results and Discussion

Determinants of the decision to save and savings
capacity of tomato farmers

The Heckman's two-step method was employed to
analyze the factors influencing the decision to save and
the savings capacity of small-scale tomato farmers. In
the first step, the dependent variable was represented
by a binary variable, with a value of one for farmers
who chose to save and zero for those who did not. The
subsequent step involved estimating the savings
capacity function. Additionally, the value of lambda
was utilized to address any potential selection bias in
the sampling process.

The results of the Heckman two-step selection
estimates are presented in Tables 2 and 3. It is important
to note that these estimates were simultaneously
determined but separated for the purpose of clarity in
explanation. Furthermore, the slope coefficients in the
selection equation were determined after the two-step
estimation (post-estimation). The empirical findings
revealed a Wald chi2 (14) value of 22.50, which is
statistically significant at a 10% probability level. This
suggests that the Heckman two-step selection model
estimation is appropriate and exhibits a good fit. The
coefficient of lambda (inverse mill ratio) is also
statistically significant at a 5% probability level,
indicating a relationship between the error terms of the
selection and outcome equations. This confirms the
presence of sample selection bias during the sampling
process. Moreover, these results validate the use of the
Heckman two-step selection model, which effectively
addresses and eliminates the issue of sample selection

bias in the estimation procedures. The statistically
significant nature of the lambda coefficient further
implies that if the household savings capacity function
had been estimated without considering the decision of
tomato farmers to save, a sample selection bias would
have occurred among tomato farmers in the study area.
Additionally, the negative values of lambda and rho
indicate a negative relationship between the desire or
decision to save and the savings capacity of tomato
farmers. In other words, an increased desire to save
does not lead to an increase in the savings capacity of
tomato farmers in the region. Alternatively, the decision
to save is not dependent on an increase in savings
capacity.

(@) Determinants of the decision to save (first-
step or selection equation)

The estimation of the probit model indicated that
the likelihood of saving among tomato farmers in the
region is negatively influenced by factors such as
youthful age (18-35 years), family size, and family
dependent ratio. Therefore, an increase in these
variables would result in a decrease in the probability
of saving among tomato farmers.

An increase in the age of tomato farmers within the
range of 15-35 years is associated with a decrease in the
likelihood of saving by 0.0053 units. This indicates that
the propensity to save diminishes among young tomato
farmers. This outcome may be linked to the high
demand for resources among youths and their tendency
towards extravagant lifestyles. Additionally, many
young farmers may view tomato production as a
temporary or transitional job, leading them to not
long-term Furthermore, the

prioritize savings.
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perception of agricultural work as a low-status
occupation among youths in the area could also

investment rather than saving, during this active period
of life may also play a role. This finding aligns with the

contribute to this trend. Furthermore, the energetic
nature of youth, which is typically focused on

results of Lidi et al. (2017).

Table 2: First Step estimation (Selection equation)

Variable coefficient Std. error Z-value Prob. Slope
Constant -0.874 1.431 -0.611 0.5413 -
Age (Adult > 35years) 0.018 0.010 1.754* 0.0877 0.0031
Age (youth 18-35 years) -0.030 0.010 -3.028** 0.0035 0.0053
Marital status -0.201 0.358 -0.563 0.5735 0.0370
Farming experience 0.108 0.034 3.129%** 0.0018 0.0188
Socialization 0.057 0.012 4.956%** 0.0000 0.0099
Family size -0.013 0.002 -8.733*** 0.0000 0.0023
Dependent ratio -0.139 0.048 -2.910*** 0.0107 0.0242
Owned farm land 0.418 0.129 3.230%** 0.0010 0.0705
Farm size 0.323 0.679 0.475 0.6347 0.0561
Non-farm income 1.81e-06 1.01e-06 1.789* 0.0810 3.148e-07
Farm income 1.98e-06 1.01e-06 1.952* 0.0510 3.441e-07
Male farmers 0.602 0.360 1.673* 0.0943 0.1123
Education (< 12 years) 0.081 0.025 3.313%** 0.0009 0.0141
Education (> 12 years) 0.041 0.011 3.736*** 0.0001 0.0071

Note: This step was generated simultaneously with the second step. The slopes are post estimation estimates.

Asterisks *, ** and *** signify 10%, 5% and 1% significant level respectively.

Furthermore, an increase in the size of a family
would result in a decrease of 0.0023 units in the
likelihood or inclination of tomato farmers to save. This
outcome indicates that as the family size of tomato
farmers grows, their inclination to save diminishes. This
finding is unsurprising as an increase in family size
leads to higher daily consumption expenses for the
family, thereby limiting the farmers' ability to save. This
finding aligns with the research conducted by Akpan et
al. (2011) and Nwosu et al. (2020).

The coefficient of the dependent ratio, which stands
at 0.0242, exhibits a negative correlation and is
statistically significant at a 1% probability level. A one-
unit increase in the dependent ratio is likely to result in
a reduction of approximately 0.0242 units in the
likelihood of tomato farmers saving in the region. This
result suggests that a high dependent ratio discourages
the desire to save among tomato farmers. This finding
is in line with expectations, as a high dependent ratio is
associated with increased household expenditure,
which in turn reduces the propensity for farm
household savings.

On the contrary, the outcomes indicated that adult
farmers (> 35 yearrs)) membership in social
organizations, farming experience, ownership of farm
land, farm income, non-farm income, gender, and
farmers' education are positively and significantly
correlated with the likelihood of saving among tomato
farmers. This suggests that an increase in these factors
would also increase the likelihood of saving among
tomato farmers. For instance, a one-unit increase in

adult farmers would lead to a 0.0031 increase in the
likelihood of saving. This implies that the desire or
decision to save among adult farmers, particularly
those over 35 years old, is influenced by household
needs and preferences. Household savings are often
used to address unexpected financial obligations within
the farm household. Therefore, the household head
typically prioritizes saving to meet the family's
precautionary needs. These findings are consistent with
previous studies by Lidi et al. (2017) and Balcha et al.
(2022).

Furthermore, the coefficient for membership in
social organizations is positive and statistically
significant at a 1% probability level. A one-unit increase
in years of membership in a farm social organization
would result in a 0.0099 unit increase in the likelihood
of saving. Joining a social organization as a tomato
farmer enhances the probability of saving a portion of
farm income. Increased socialization provides tomato
farmers with access to more information, while group
cohesion fosters confidence and a propensity to save.
This finding is supported by Akpan et al. (2011).

The positive and significant coefficient of farming
experience indicates that an increase in tomato farmers'
experience would lead to a higher probability of saving.
This increase in experience is associated with improved
managerial enabling farmers to better
navigate risks and uncertainties in tomato production.
Additionally, as farmers gain more experience, they
become more confident in decision-making, further

capacity,
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enhancing their propensity to save. This finding is
supported by Akpan et al. (2011).

In addition, the variable "owned farm land" shows a
significant positive correlation with the decision to
save. An increase in the number of farmers owning land
is linked to a higher probability of saving. Ownership
of farm resources is believed to strengthen the decision-
making process related to saving, as it reduces farm
expenses and expands profit margins, particularly for
small-scale farmers. Furthermore,
resources helps mitigate the impact of farm risks,
thereby influencing farmers' decision to save. This
result is corroborated by Odoh et al. (2020), Nwosu et

al. (2020), and Mazengiya et al. (2022).

owning farm

Moreover, the coefficients of farm income and non-
farm income are also positive and significant at
conventional probability levels. Farmers with higher
aggregate income are more likely to save for
precautionary reasons, such as addressing farm risks
and meeting family needs. This finding is consistent
with the Keynesian absolute income hypothesis and the
permanent income hypothesis, which suggest that the
decision to save increases as household disposable
income rises. This result is supported by Akpan et al.
(2011), Lidi et al. (2017), Lusaya and Mulunda (2022),
and Sisay (2023).

The positive and statistically significant coefficient
of gender suggests that an increase in the proportion of
male farmers in the region leads to a higher likelihood
of saving. This can be attributed to the fact that tomato
production requires time, resources, and physical
strength, qualities that are often associated with male
farmers in the region. Additionally, male farmers are
typically the primary decision-makers in farming
households in the region. These findings align with the
research conducted by Balcha et al. (2022).

Furthermore, the coefficient of years of formal
education (< 12 years and > 12 years) demonstrates a
significant positive relationship with the probability of
saving. One possible explanation for this result is that
education knowledge
understanding of production techniques, as well as
exposes income-generating
opportunities. Therefore, farmers with a higher level of
formal education are more likely to make the decision
to save. This finding is supported by the studies
conducted by Akpan et al. (2011), Lidi et al. (2017),
Mazengiya et al. (2022), and Sisay (2023).

enhances farmers' and

them to more

(b) Determinants of tomato farmers savings
intensity or capacity (outcome equation)

The findings indicated that individuals in the
younger age group (18-35 years), those who are
married, have larger family and higher
dependent ratios tend to have lower savings capacity.

sizes,

This suggests that an increase in these factors leads to a
decrease in the ability to save money.

The adverse impact of youthful age (18-35 years) on
the saving capacity of tomato farmers in the region is
evident from the negative and statistically significant
coefficient at a 5% probability level. An increase in
youthful age among tomato farmers is associated with
a decrease in saving capacity. The decline in saving
desire among youth farmers, as observed in the
previous step, contributes to this adverse relationship
with savings capacity in the outcome equation. This
trend can be attributed, in part, to the inadequate
orientation that youths received regarding participation
in agricultural activities. Consequently, many youths
engaged in lack  full
commitment due to the perceived low earnings,
laborious work, low societal status in comparison to
other professions, among other factors. This deduction
finds support in the research conducted by Lidi et al.
(2017) and Nwosu et al. (2020).

agricultural ~production

The marital status of tomato farmers exhibits a
negative correlation with their saving capacity. An
increase in the marital status of tomato farmers leads to
a decrease of N59910 in their annual savings. This
outcome aligns with expectations, as a significant
portion of married farming households in the region
tend to have higher consumption expenditures that
limit their ability to save. This finding is corroborated
by the studies of Nwosu et al. (2020) and Balcha et al.
(2022).

The household size coefficient exhibits a negative
and statistically significant relationship at a 10%
probability level. This finding indicates that a one-unit
increase in household size would lead to a reduction of
N2132 in aggregate savings per year. The results
demonstrate that with larger
households experience a decrease in their savings or
saving capacity. This outcome is expected, as an
increase in household size corresponds to higher
household expenses and the added burden of
dependent family members. Consequently, the ability
to save within the household is constrained. These
findings align with previous studies conducted by Lidi
et al. (2017) and Mazengiya et al. (2022).

tomato farmers

The negative slope coefficient of the dependent ratio
is also significantly associated with the saving capacity
of tomato farmers. This implies that a one-unit increase
in the dependent ratio of the household results in an
average decrease of N160893 in the saving capacity of
tomato farmers in the region. This suggests that tomato
farmers with higher dependent their
households experience a reduction in their saving
capacity. This result is consistent with expectations, as
an increase in the dependent ratio reflects higher
household expenses and subsequently diminishes the

ratios in
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ability to save. Saliya (2018) also reported a similar
finding.

Contrary to this, the variables such as adult age (>35
years), farming experience, membership in a social
organization, owned farm land, farm size, non-farm
income, farm income, number of male farmers, farmers
with less than 12 years of formal education, and those
with more than 12 years of formal education exhibit a
significant positive association with the saving capacity
of tomato farmers in the region. Specifically, the
coefficient of age (adult group, > 35 years) shows a

positive and statistically significant relationship at a 1%
probability level. This implies that an increase in the age
of adult farmers by one unit would lead to a rise in the
saving capacity by N4216. The findings indicate that
adult tomato farmers tend to save a higher proportion
of their farm income compared to youth farmers. This
trend can be attributed to the precautionary savings
motive prevalent in adult households, as they are more
likely to save for unforeseen future events. This aligns
with the research of Lidi et al. (2017) and Balcha et al.
(2022).

Table 3: Second step estimates (outcome or saving function)

Outcome model

Variable coefficient Std. error Z-value Prob.
Constant 328142 442260.00 0.742 0.4581
Age (Adult > 35years) 4215.83 1258.57 3.350%** 0.0003
Age (youth 18-35 years) -3704.79 1662.00 -2.229** 0.0398
Marital status -59910.40 12966.00 -4.621%%* 0.0000
Farming experience 19166.00 11447.90 1.674* 0.0979
Socialization 26503.40 11365.30 2.332%* 0.0327
Family size -2131.65 1105.20 -1.929* 0.0489
Dependent ratio -160893.00 95886.00 -1.678* 0.0970
Owned farm land 30895.60 12557.00 2.460** 0.0271
Farm size -11751.10 204087.00 -0.058 0.9541
Non-farm income 0.5206 0.1174 4.435%** 0.0000
Farm income 0.1695 0.1007 1.683* 0.0930
Male farmers -132880.00 165149 -0.805 0.4210
Education (< 12 years) 4505.04 13273.30 1.982** 0.0443
Education (> 12 years) 6172.23 3258.68 1.894* 0.0582
Lambda (inverse mill ratio) -510204.00 210563.00 -2.423** 0.0296
rho -1.000 Wald chi(14) 22.500

Sigma 510204 Prob.>chi2 0.067

Note: This step was generated simultaneously with the first step. The asterisks *, ** and *** signify 10%, 5% and 1%

significant level respectively.

Moreover, the slope coefficient of farming
experience is positively related to saving capacity. This
suggests that an increase in farming experience by one
unit corresponds to a N19166 increase in saving
capacity. Experienced farmers are often more willing to
take risks, enabling them to navigate challenging
situations on the farm to generate income. Additionally,
experienced farmers are more inclined to save for
potential Furthermore, an
experienced tomato farmer is likely to embrace
innovative practices that enhance farm
generation and can make strategic farm management
decisions to boost income and saving capacity. These
results are consistent with the findings of Akpan et al.
(2011), Odoh et al. (2020), and Isiorhovoja et al. (2020).

risks in the future.

income

Membership in a social organization is positively
correlated with the saving capacity of tomato farmers.
Socialization plays a crucial role in building social
capital and creating opportunities for increased access
to productive resources, ultimately leading to higher

farm income and a culture of saving. The research
suggests that for each additional year of membership in
an organization, there is an average increase of N26503
in the capacity of farmers. Enhanced
socialization facilitates information sharing, enabling
farmers to improve their farm income and saving
capacity.

saving

Formal education also has a significant positive
impact on the saving capacity of tomato farmers. The
study indicates that as the number of years of formal
education increases (< 12 years and > 12 years), so does
the saving capacity of farmers. Longer periods of formal
education are associated with a greater likelihood of
adopting farming  practices.
Furthermore, improving education levels enhances
farmers' analytical skills and provides them with better
access to markets for inputs and outputs, as well as
financial and non-financial incentives like credit,
information, training, and research opportunities.
Therefore, enhancing the educational background of

innovations in
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tomato farmers contributes to the development of their
management skills, leading to increased income and
saving capacity. This finding is supported by previous
studies conducted by Akpan et al. (2011), Lidi et al.
(2017), Hailu and Geta (2020), Odoh et al. (2020),
Isiorhovoja et al. (2020), and Sisay (2023).

The saving capacity of tomato farmers in the region
is significantly influenced by their farm income. As
farm income increases, so does the saving capacity of
these farmers. This is because higher farm income
provides them with the necessary financial resources to
invest in modern technology, equipment, and inputs
that can enhance productivity and resource efficiency.
For example, by adopting precision farming techniques,
automation, and other advanced technologies, farmers
can optimize resource utilization and increase both
production and farm income. Additionally, increased
farm income enables farmers to access training
programs, extension services, and research initiatives
that enhance their technical skills. It is important to note
that these findings align with the Keynesian absolute
income hypothesis. This validates the research
conducted by Akpan et al. (2011), Lidi et al. (2017),
Hailu and Geta (2020), Odoh et al. (2020), Lusaya and
Mulunda (2022), and Sisay (2023).

Furthermore, the coefficient of non-farm income also
has a significant positive impact on the saving capacity

Table 4: Test of multicollinearity of explanatory variables

of tomato farms. This implies that diversifying sources
of farm income through non-farm activities can provide
farmers with financial stability and resilience. By
engaging in non-farm activities, farmers can invest in
modern technologies, equipment, and training that
improve production and farm income. Moreover, non-
farm income can serve as an additional source of
financing for farm activities, enabling farmers to afford
inputs, machinery, and infrastructure that enhance
farm efficiency and income. This result affirms the
postulate of Keynesian absolute income hypothesis. It is
consistent with the research conducted by Akpan et al.
(2011), Lidi et al. (2017), Hailu and Geta (2020), and
Lusaya and Mulunda (2022).

The test of multicollinearity

The multicollinearity occurs when the explanatory
variables correlated with each other. This is a common
econometric problem of the cross sectional analysis.
Variance Inflation Factor (VIF) and the tolerance factors
were used test for the multicollinearity in the results.
The estimates of the VIF and the tolerance factors are
presented in table 5. The result of the VIF results
revealed that, for each explanatory variable, the VIF
was less than 10 unit which is the threshold mark. This
implies that the problem of multicollinearity was not
significant, hence the results are unbiased and
sufficient.

Variable Variance Inflation Factor (VIF) Tolerance factor
Age (Adult > 35years) 7.740 0.1292
Age (youth 18-35 years) 7.264 0.1377
Marital status 1.285 0.7782
Farming experience 1.215 0.8230
Socialization 1.550 0.6452
Family size 1.566 0.6386
Dependent ratio 1.092 0.9158
Owned farm land 1.147 0.8718
Farm size 1.178 0.8489
Non-farm income 1.838 0.5441
Farm income 1.529 0.6540
Male farmers 1.300 0.7692
Education (< 12 years) 1.420 0.7042
Education (> 12 years) 1.367 0.7315

Note: the minimum value of VIF is 1.0. However, any VIF > 10.0 shows possible multicollinearity issue. The VIF(i)
= 1/(1 - R(A)"2), where R(i) is the multiple correlation coefficient between variable i and the other independent

variables in the model.

The tolerance factors is less than unity for each
explanatory variable and is within the range of
insignificant presence of multicollinearity.

4. Conclusion

Small-scale agriculture plays a crucial role in the
agricultural system of The
sustainability of smallholder farming relies heavily on

sub-Saharan Africa.

the ability of farmers to mobilize
Unfortunately, the financial and credit management
systems have not been effective in providing the
necessary financial support to rural farmers. As a result,
farmers have turned to saving as a means of ensuring

savings.

financial security during times of risk and uncertainty.
Given the current challenges such as poverty,
malnutrition, price volatility, farm insecurity, and high




Akpan et al. (2025) Mus Alparslan Universitesi Tarim ve Doga Dergisi, 5(1), 1-13

youth unemployment, the need for saving mobilization
among rural farmers has become even more pressing.
This study specifically the
mobilization practices of small-scale tomato farmers in
southern Nigeria. The Heckman two-step method was
employed, with maximum likelihood estimates in the
first step and Ordinary Least Squares (OLS) estimates
in the second step. The estimated parameters were
found to be unbiased, efficient,
Diagnostic statistics supported the use of the Heckman
model and indicated that farmers' decision to save was
correlated with their saving capacity. Probit estimates
highlighted that factors such as age (18-35 years),
marital status, family size, and dependency ratio had a
negative impact on the likelihood of saving among
tomato farmers. Conversely, factors such as age (>35
years), membership in social organizations, farming
experience, land ownership, farm income, non-farm
income, gender, and education level were identified as
positive determinants of saving capacity among tomato
farmers. The subsequent analysis indicated that being
in the age range of 18-35 years, being married, having a
larger family size, and having a high dependent ratio
were all factors that negatively impacted the saving
capacity of tomato farmers. Conversely, being older
than 35 years, having experience in farming, being a
member of a social organization, owning farm land,
having a larger farm size, having non-farm income,
having farm income, having a higher number of male
farmers, and having more years of formal education
were all factors that positively influenced savings
capacity. It is suggested that tomato farmers in the area
should focus on enhancing their formal education,
participating in social organizations, and diversifying
their sources of income in order to improve their
decisions to save and their saving capacity. It is highly
advisable to implement the adult education programme
for tomato farmers in the region as a way of enhancing
their savings mobilization. Additionally, collaborating
with local organizations will significantly improve the
savings mobilization for tomato farmers.

examined saving

and consistent.
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