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Abstract: Vulnerable farmers lack the financial resources to invest in crop 
production, and financial inclusion can be a financial mechanism useful for 
increasing their financial resources. However, the empirical evidence of the 
impact of financial inclusion on agriculture is inconclusive. Thus, this study 
explores the effects of financial inclusion on savings and agricultural 
investment for Malawian farmers. The study defines financial inclusion as 
having access to any type of bank account. As access to a bank account is self-
selected, the instrumental variable (IV) approach is applied as the identification 
strategy to address self-selection bias. This study uses the dataset prepared by 
Brune et al. (2018), who provided random assistance to open bank accounts. 
The present study considers financial inclusion (access to a bank account) as 
the treatment variable and the assistance to open a bank account as the IV to 
estimate the local average treatment effect. The findings indicate that financial 
inclusion increases the total savings and agricultural investment of the farmers. 
This study provides policy implications for the promotion of financial inclusion 
as a policy tool for providing farmers with more financial resources to invest in 
crop farming.   
Keywords: Bank Account, Financial Inclusion, Agriculture Investment, 
Saving, Farmers 

1. Introduction

Agricultural production is considered a key policy tool to combat poverty, as every 1% 
increase in agricultural production results in a 0.61% decrease in the number of extremely 
poor households globally (Liliane & Charles, 2020). Agricultural production is dependent 
on three factors: technological, biological, and environmental conditions (Liliane & 
Charles, 2020). Agricultural investment can improve technological and biological factors 
related to agricultural production (Sakhno et al., 2019). In addition, increasing investments 
in agriculture can counterbalance the adverse effects of climate change (Mason-D'Croz et 
al., 2019). However, access to financing is a major obstacle for vulnerable farmers in 
developing countries seeking to invest in agriculture (Atakli & Agbenyo, 2020). Farmers’ 
lack of financial resources to invest in agriculture keeps production low in developing 
countries (Dethier & Effenberger, 2020). Financial inclusion can be a financial mechanism 
for increasing farmers’ financial resources (Moahid et al., 2023). This study thus aims to 
examine the impact of financial inclusion on farmer’s total savings and agricultural 
investment. 
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Around 25% adults are without access to an account in a financial institution 
(Ezzahid & Elouaourti, 2021). Such financial exclusion does not allow farming households 
to have enough saving to invest more on agriculture, whereas financial inclusion enhances 
savings in formal banking channels (Moahid et al., 2023). Financially excluded farming 
households have to take informal loans with high interest rates to start the new harvest 
cycle, whereas financial inclusion provides access to saving and formal credit that can 
enhance agriculture investment (Charles & Mori, 2016). In addition, a lack of financial 
knowledge often results in the waste of harvest proceeds among farming households 
(Mpaata et al., 2023). However, the empirical evidence of this impact of financial inclusion 
on agriculture is inconclusive. Therefore, this study explores the impact of financial 
inclusion on farmer welfare, reflected in the indicators of total savings, and agricultural 
investment. The study provides policy implications for promoting financial inclusion as a 
policy tool to provide farmers with more financial resources to invest in crop farming. 

The choice to open a bank account is a nonrandom decision and is endogenous as a 
treatment variable. Any simple comparison between those having access to a bank account 
and those not having induces self-selection bias. To address this self-selection bias, an 
instrumental variable (IV) approach is used in this study, as this method corrects for 
noncompliance in a randomized control trial. This study uses the dataset prepared by Brune 
et al. (2018) who provided random assistance to open bank accounts. The original study 
examined the impact of facilitating savings on agricultural outcomes. In contrast, the 
present study considers the assistance to open a bank account as an IV and the access to a 
bank account as the treatment variable. While a Randomized Control Trial is the gold 
standard for estimating average treatment effect, the non-compliance reduces the validity of 
the estimation. The original study by Brune et al. (2018) estimated Intention to Treat (ITT) 
analysis which estimates only the average treatment effect of treatment assignment. 
However, exploring the treatment effect of treatment receipt is often the more crucial policy 
question. Moreover, ITT analysis fails to address treatment receipt contamination, and the 
IV approach can address the treatment receipt contamination through the estimation of the 
treatment effect for only compliers (Sussman & Hayward, 2010). The present study applies 
the IV approach to estimate the local average treatment effect of access to a bank account 
termed as financial inclusion. The present study contributes to the literature as an extension 
to the original study by Brune et al. (2018) in two ways. First, this study examines the 
impact of financial inclusion on total saving and agriculture investment. Second, this study 
examines the heterogeneous impact of financial inclusion based on whether the farmer has 
taken any loan. Three research questions of the study are: 
 

Q1: Does financial inclusion increase total savings for farmers? 
Q2:  Does financial inclusion increase agriculture investment for farmers? 
Q3: Is there any heterogeneity in the impact of financial inclusion based on having a 

loan or not having a loan?  
 

This study explores the causal impact of access to a bank account on farmer savings and 
agriculture investment. The study has two major contributions. First, this study 
examines the causal impact of financial inclusion on saving and agriculture investment. 
Second, this study examines the heterogeneous impact of access to a bank based on loan 
status.   

1.1. Conceptual framework  

Low investment in agriculture is a key barrier to high agricultural production (Mejeha et 
al., 2007). Access to a bank account may promote agricultural investment because the 
access to a bank account is supposed to enhance the possibility of saving. To enhance 
production, farmers need to invest enough. If farmers can save enough, they do not need 
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informal credit to invest enough in agriculture (Moahid et al., 2023). Lack of savings 
often forces farming households to take informal credit which actually increases the 
cost of agriculture because of high interest rate. This study conceptualizes that 
assistance to open a bank account increases access to a bank account. Then access to a 
bank will enhance saving of the farmers and thus promote investment in agriculture. 
Figure 1 captures the conceptual framework: 
 

 

Figure 1. The Conceptual Framework 

1.2. Literature Review 

Many previous studies (Afrin et al., 2017; Abu & Haruna, 2017; Farooq et al., 2023; 
Fowowe et al., 2020; Hu et al., 2021; Xu & Wang, 2023; An et al., 2023; Atakli & 
Agbenyo, 2020; Adegbite & Machethe, 2020) have explored the correlation between 
financial inclusion and agricultural outcomes. Afrin et al. (2017) argued that financial 
inclusion is associated with the technical efficiency of paddy farmers. Abu and Haruna 
(2017) explored the correlation between financial inclusion and agricultural 
commercialization. Farooq et al. (2023) explored the correlation between financial inclusion 
and agricultural growth via simple before and after data. Similarly, Fowowe et al., (2020) 
examined the correlation between financial inclusion and agricultural productivity. 
Furthermore, An et al. (2023) applied the entropy method to examine the associations 
among agricultural insurance, digital financial inclusion, and agricultural output. Few 
studies (Hu et al., 2021; Xu & Wang, 2023) have attempted to explore geographical 
heterogeneity with regard to the association between financial inclusion and agricultural 
productivity. Hu et al. (2021) explored the correlation between the financial inclusion index 
and total agricultural productivity with consideration of geographical heterogeneity. 
Moreover, Xu and Wang (2023) argued that digital financial inclusion is associated with 
agricultural output and presents broad geographical heterogeneity. Some studies (Atakli & 
Agbenyo, 2020; Adegbite & Machethe, 2020) have explored the connection between 
agricultural productivity and the gender gap in financial inclusion. While these studies offer 
significant contributions, correlation does not imply causation (Nogueira et al., 2022).  

Some studies (Moahid et al., 2023; Gershon et al., 2020; Nakano & Magezi, 2020; 
Thanh et al., 2019 and Hossain et al., 2020) have applied causal analysis but the findings 
are mixed and inconclusive. Moahid et al. (2023) and Gershon et al. (2020) applied 
propensity score matching to examine the impact of credit access on agricultural input 
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investment and agricultural production, respectively. Moahid et al. (2023) argued that 
disaster-affected households increase agricultural input investment if they receive access to 
credit. Similarly, Gershon et al. (2020) argued that access to credit significantly increases 
agricultural production. Some studies suggest that financial inclusion, such as the usage of 
microcredit, does not have any significant effect on agricultural productivity. A significant 
causal analysis by Nakano and Magezi (2020) applied a randomized control trial to report 
that access to microcredit has no effect on agricultural production, revenue, or income. 
Similarly, based on a difference-in-differences (DiD), Thanh et al. (2019) argued that access 
to microfinance has no effect on agricultural productivity. Furthermore, Hossain et al., 
(2020) argued that agricultural microcredit does not have a conclusive impact on 
agricultural welfare unless other constraints are removed.  

Thus, there is considerable room for rigorous studies to estimate the causal impact of 
financial inclusion in terms of access to a bank account on agricultural welfare. This study 
makes two key contributions: first, it examines the causal impact of financial inclusion on 
agricultural investment; second, it analyzes the heterogeneous impact of financial inclusion 
based on loan status. 

 
2. Materials and Methods 

2.1. Data Source and Experimental Design 

The sample in this study consists of 3150 Malawian tobacco farmers who sell their crops on 
an auction floor through their respective clubs. The harvest sale proceeds are later provided 
to the farmers in cash. In the experimental design, the treatment-assigned farmers were 
offered assistance to open a banking account, while the control-assigned households 
received no assistance. Because the assistance to open a bank is expected to increase access 
to a bank account, the assistance is considered as an IV in the present study. The assistance 
to open a bank account was given in May 2009, just before the 2009 harvest season from 
July to September 2009. The next planting season started in November and December 
2009. The outcomes were evaluated based on the 2010 harvest season from July to 
September 2010. 
 
2.2. Summary Statistics 

Table 1 reports the summary statistics of farmers based on access to a bank account. 
The table shows that 67.81% of the farmers do not have a bank account, while 32.19% 
of the farmers have a bank account. 7% percent of the farmers without a bank account 
are female, whereas 4% of the farmers with a bank account are female. Marital status is 
similar for the groups with and without a bank account. The average age of the farmers 
without a bank account is 44.57 years, whereas the average age of the farmers with a 
bank account is 45.97 years. The average household size of farmers without a bank 
account is 5.29, whereas the average household size of farmers with a bank account is 
5.92. The average land area of farmers without a bank account is 4.53, whereas the 
average land area of farmers with a bank account is 4.98. The average asset index and 
livelihood index of farmers without a bank account are -0.16 and -0.05, respectively, 
while the average asset index and livelihood index of farmers with a bank account are 
0.28 and 0.01. 
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Table 1. Summary statistics: Based on Having Any Bank Account  
   Mean Standard 

Deviation 
  Number of 

Observations 
Farmers without A Bank Account 
Gender (Female=1; %) 0.07 0.26 2136 
Marital Status (Married=1; %) 0.95 0.22 2136 
Age in Years 44.57 13.70 2136 
Schooling Years 5.29 3.55 2136 
Household Size 5.73 2.01 2136 
Asset Index -0.16 1.74 2136 
Livelihood Index -0.05 1.13 2136 
Land in Acre 4.53 2.07 2136 
Farmers with A Bank Account 

Gender (Female=1; %) 0.04 0.21 1014 
Marital Status (Married=1; %) 0.96 0.19 1014 
Age in Years 45.97 13.36 1014 
Schooling Years 5.78 3.47 1014 
Household Size 5.92 1.96 1014 
Asset Index 0.28 2.06 1014 
Livelihood Index 0.01 1.19 1014 
Land in Acre 4.98 2.25 1014 
 
2.3. Methodology 

The choice to open a bank account is a non-random decision, such that the indicator of 
access to a bank account is self-selected. Thus, the comparison of farmers with a bank 
account and farmers without a bank account entails confounding issues. Confounders are 
variables that have an impact on both the treatment receipt and the treatment outcome 
(Greenland, 2014), creating bias in the estimation of causal effects (VanderWeele, 2008). 
Therefore, an IV approach is employed in this study as the identification strategy, in which 
the local average treatment effect is estimated via an IV; this is a method for controlling for 
unmeasured confounding (Baiocchi et al., 2014). 

The assistance to open a bank account acts as encouragement, or the IV to estimate 
the local average treatment effect. The offer of a bank account is random; thus, it fulfills the 
exogeneity condition of IVs. The offer is also expected to increase the usage of a bank 
account, which satisfies the relevance condition of IVs. Finally, it has no direct impact on 
agricultural production, which satisfies the exclusion restriction condition. 

Following the IV estimation, a two-stage least squares estimation is undertaken. The 
equation below is applied to the first-stage estimation to predict the treatment variable:  

𝑭𝒊 = 𝒂𝟎 + 𝝂𝑶𝒊 + µ𝒊		 

Here, 𝑭 i refers to access to a bank account as a binary variable and equals 1 if the 
household has a bank account and 0 otherwise.	𝑶𝒊 refers to the assistance to open a bank 
account as an IV and equals 1 if a farmer received the assistance to open a bank account and 
0 otherwise. 

The predicted 𝑭	! is estimated in the first-stage regression, and afterward, the 
following second-stage estimation equation is used to estimate the local average treatment 
effect: 

	𝑷𝒊 = 𝜷𝟎 + 𝝋𝒄𝑭,𝒊 + 𝜺𝒊	 
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Where 𝑷! refers to the outcome variables. 𝝋" captures the local average treatment effect of 
access to a bank account, and 𝑭%𝒊	is the predicted a bank account. Thus, 𝝋" is the main 
treatment effect of access to a bank account. There are three types of units in IV setup. 
Local average treatment effect captures the average treatment effect of only compliers. In 
the context of IV estimation, compliers are the units of which treatment assignment 
determines treatment receipt (Schochet, 2022). Whereas the non-compliers are the units of 
which treatment receipt is pre-determined. If the non-complier is an always taker (Jo et al., 
2017), the unit receives treatment whether assigned or not. In contrast, if the non-complier 
is a never taker, the unit does not receive treatment whether assigned or not. 
 

3. Results and Analysis  

3.1. Main Results 

Table 2 reports that the assistance to open a bank account has a significant positive impact 
on access to a bank account at the 1% significance level. The assistance increases the access 
to bank accounts by around 9.67 percentage points. The first-stage result also affirms the 
relevance of the invitation as an IV. In other words, invitation as an instrumental variable 
increases access to a bank account. 

Table 2. Impact of Assistance on Access to a Bank Account 

  (1) 
VARIABLES Access to a Bank Account 
    
Assistance to open a bank account 0.09*** 
                           (0.02) 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  

 
Figure 2 represents the coefficients of the impact of access to a bank account on total 
saving, and agriculture investment. All the coefficients are statistically different from 0, 
signifying that access to a bank account increases total savings and agricultural investment 
significantly. 
 

 

Figure 2. Coefficient of the Impact of Access to a Bank Account 
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Table 3 reports the impact of access to an account in a formal banking channel on farmer 
welfare measured through two outcomes: total savings and agricultural investment. The 
results show that access to a bank account increases total savings by 19,533.78 Malawi 
Kwacha (MWK) (1 USD= MWK 153.23 in 2010) and agricultural investment by 
109,250.35 MWK. The results suggest that a bank account has a statistically significant 
effect on total savings and agricultural investment. The result shows a big impact but the 
larger standard error needs to be considered as it is usual in IV estimation (Schultz 1930). 

Table 3. Impact of Access to a Bank Account on total saving and agriculture investment 
  (1) (2) 
VARIABLES Total Savings Agricultural Investment 
      
Access to Any bank account  19,533.78*** 109,250.35** 
             (7,575.75)                   (54,135.91) 
 
Standard errors in parentheses  
*** p<0.01, ** p<0.05, * p<0.1  

 

3.2. Specification Tests 

A. Weak Identification Test 
A weak instrument test was performed, and according to Doko and Dufour (2008), an F-
statistic below 10 indicates a weak instrument. The test results revealed an F-statistic of 
15.79, suggesting that the instrument was not weak. 

B. Endogeneity Test 
Endogeneity tests indicate that the treatment variable is endogenous, highlighting the 
necessity of using an instrumental variable (Doko & Dufour, 2008). The null hypothesis of 
the test posits that the treatment variables are not endogenous. With a p-value below 0.05, 
the test confirmed the endogeneity of access to a bank account. 
 
3.3. Heterogeneous Analysis 

The study considers the farmers with loans and the farmers without loans to estimate the 
heterogeneous analysis. The heterogeneous analysis presented in Table 4 shows that 
access to a bank account has a significant positive impact on total savings and 
agriculture investment for only the farmers with loans. However, access to a bank 
account does not have any significant impact on impact on total savings and agriculture 
investment for the farmers without loans.  

Table 4. Heterogeneous Impact of access to a bank account based on loan receipt 

 
Farmers with 
Loan 

Farmers without 
Loan 

Farmers with 
Loan 

Farmers without 
Loan 

VARIABLES Total Saving Total Saving 
Agriculture 
Investment 

Agriculture 
Investment 

          
Access to Any bank account 11,668.81** -49,350.73 93,691.46*** -228,211.92 
 (4,676.47) (81,190.16) (31,779.77) (411,229.65) 
Standard errors in parentheses    
*** p<0.01, ** p<0.05, * p<0.1    
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Figure 3 represents the coefficients of the heterogeneous impact of access to a bank account 
on total savings and agriculture investment. All the coefficients of the farmers with access 
to a bank account and loan are statistically different from 0, signifying that access to a bank 
account along with a loan increases total savings and agricultural investment significantly. 
However, the coefficients of the farmers with access to a bank account and without loans 
are not statistically significant. 
 

 

Figure 3. Coefficient of the Heterogeneous Impact of Access to a Bank Account 

3.3. Balance Check 

Table 5 reports balance checks for baseline covariates based on the receipt of assistance. 
The result shows that no pretreatment covariates were significantly different between the 
assisted and non-assisted households. The balancing test result manifests that the assistance 
to receive the harvest proceeds through a new bank account was randomly assigned. In 
other words, the balance check demonstrates that the invitation fulfills the homogeneity 
condition as an IV. 
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Table 5. Balance Check    

 Received 
Assistance 

No Assistance Difference 

Schooling Years 5.47 
[3.55] 

5.31 
[3.36] 

-0.16 
(0.18) 

Household Size 5.79 
[1.99] 

5.81 
[2.01] 

0.02 
(0.10) 

Asset Index  -0.01 
[1.90] 

-0.11 
[1.62] 

-0.10 
(0.10) 

Livestock Index  -0.04 
[1.13] 

0.03 
[1.24] 

0.07 
(0.06) 

Land Ownership in Acres 4.67 
[2.14] 

4.67 
[2.14] 

-0.00 
(0.11) 

Amount of Saving at Home 1226.24 
[3845.81] 

1356.65 
[4200.64] 

130.41 
(203.36) 

Observations 2726 424 3150 
SD in square brackets. SE in parenthesis. * p<0.10 ** p<0.05 *** p<0.01 
 
4. Conclusion and Policy Implications 

The findings indicate that access to a bank account increases total savings and agricultural 
investment. The findings of the study are consistent with many studies (Hu et al., 2021; Xu 
& Wang, 2023; Atakli & Agbenyo, 2020; Adegbite & Machethe, 2020) arguing that 
financial inclusion is connected with agriculture productivity. This study provides policy 
implications for targeting financial inclusion as a policy tool to provide farmers with more 
financial resources to invest in crop farming and increase farmer welfare.  

The income from harvests, which is the primary source of earnings for farmers, is 
often spent immediately by vulnerable farmers to meet their daily needs, while wealthier 
farmers tend to save a portion of their harvest income (Moahid et al., 2023). As a result, 
vulnerable households frequently resort to high-interest informal loans to fund the next 
planting season, while wealthier farmers can rely on their savings (Charles & Mori, 2016). 
Furthermore, limited financial literacy often leads to mismanagement or waste of harvest 
income among farming families (Mpaata et al., 2023). Access to a bank account can 
promote total savings and agricultural investment. Access to a bank account can 
significantly promote both total savings and agricultural investment through several key 
channels. First, it facilitates formal saving by providing a secure and accessible way for 
individuals to deposit and manage their funds, reducing reliance on informal saving 
methods that may be less reliable (Anderloni & Carluccio, 2007). Second, having access to 
a bank account often increases financial literacy (Bari et al., 2024). As individuals engage 
with financial institutions, they become more familiar with concepts like budgeting, interest 
rates, and investment options, which can help them, make better financial decisions. Third, 
access to a bank account enhances the ability to obtain formal credit (Anderloni & 
Carluccio, 2007). Assouto and Houngbeme (2023) argue that access to formal credit 
enhances agricultural investment. This is particularly important in agricultural sectors, 
where farmers often require loans to invest in inputs, improve productivity, and mitigate 
risks. A bank account acts as a gateway to credit facilities, making it easier for farmers to 
access loans under more favorable terms compared to informal lending sources (Bari et al., 
2024).  

The impact of access to a bank account on total savings is understandable in the sense 
that access to a bank account encourages people to save more. The finding is consistent 
with Steinert (2018) who claims that access to a bank account enhances savings. Moreover, 
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one of the channels through which access to a bank account can promote saving is 
increasing financial literacy. The studies conducted by Murendo and Mutsonziwa (2017) as 
well as Morgan and Long (2020) argue that financial literacy promotes saving behavior. 
The present study explores that access to a bank account enhances agriculture investment 
and the findings can be compared with that of Prina (2015) who applied field experiments 
to conclude that access to a bank account increases household investment in health and 
human capital. 

The study provides an answer to a key policy question of whether promoting 
financial inclusion for farming households is effective enough to ensure welfare for farming 
households. The heterogeneous analysis suggests that access to a bank account along with a 
loan increases total savings and agriculture investments, whereas access to a bank account 
without a loan has no significant impact on total savings or agriculture investments. 
The study has certain limitations that need to be considered. First, the study provides an 
IV estimation that estimates only the local average treatment effect. Local average 
treatment effect measures the average treatment effect of compliers only. Second, the 
study has limited external validity as the study focuses on farming households from 
Malawi only.  

Competing interest: The authors declare that no competing interest exists. 
Funding: No funding was received.  
Data Availability Statement: The data that support the findings of this study are available 
from the corresponding author, upon reasonable request. 
 
References 
Abu, B. M., & Haruna, I. (2017). Financial Inclusion and Agricultural Commercialization in Ghana: An 

Empirical Investigation. Agricultural Finance Review 77(4): 524-544. https://doi.org/10.1108/AFR-02-
2017-0007 

Adegbite, O. O., & Machethe, C. L. (2020). Bridging the Financial Inclusion Gender Gap in Smallholder 
Agriculture in Nigeria: An Untapped Potential for Sustainable Development. World Development 127: 
104755. https://doi.org/10.1016/j.worlddev.2019.104755 

Afrin, S., M. Z. Haider, & Islam, M. S. (2017). Impact of Financial Inclusion on Technical Efficiency of Paddy 
Farmers in Bangladesh. Agricultural Finance Review 77(4): 484-505. https://doi.org/10.1108/AFR-06-
2016-0058 

An, C., X. He, & Zhang, L. (2023). The Coordinated Impacts of Agricultural Insurance and Digital Financial 
Inclusion on Agricultural Output: Evidence from China. Heliyon 9(2): e13546. 
https://doi.org/10.1016/j.heliyon.2023.e13546 

Anderloni, L., & Carluccio, E. M. (2007). Access to Bank Accounts and Payment Services. In New Frontiers 
in Banking Services: Emerging Needs and Tailored Products for Untapped Markets, 5-105. Berlin: 
Springer Berlin Heidelberg. 

Angrist, J. D., Imbens, G. W. & Rubin, D. B. (1996). Identification of Causal Effects Using Instrumental 
Variables. Journal of the American Statistical Association 91(434): 444-455. 

Assouto, A. B., & Houngbeme, D. J. L. (2023). Access to Credit and Agricultural Productivity: Evidence from 
Maize Producers in Benin. Cogent Economics & Finance 11 (1): 2196856. 

Atakli, B. A., & Agbenyo, W. (2020). Nexus Between Financial Inclusion, Gender, and Agricultural 
Productivity in Ghana. Theoretical Economics Letters 10(3): 545. 
https://doi.org/10.4236/tel.2020.103035 

Baiocchi, M., J. Cheng, & Small, D. S. (2014). Instrumental Variable Methods for Causal Inference. Statistics 
in Medicine 33 (13): 2297-2340. https://doi.org/10.1002/sim.6128 

Bari, M. A., Khan, G. D., Khuram, M. A., Islam, M. J. & Yoshida, Y. (2024). Financial Inclusion and 
Expenditure Patterns: Insights from Slum Households in Bangladesh. Cogent Economics & Finance 12 
(1): 2312364. 

Brune, L., Giné, X., Goldberg, J., & Yang, D. (2018). Facilitating Savings for Agriculture: Field Experimental 
Evidence from Malawi 2009-2010. World Bank, Development Data Group. 
https://doi.org/10.48529/4Y61-3135 

https://doi.org/10.1108/AFR-02-2017-0007
https://doi.org/10.1108/AFR-02-2017-0007
https://doi.org/10.1016/j.worlddev.2019.104755
https://doi.org/10.1108/AFR-06-2016-0058
https://doi.org/10.1108/AFR-06-2016-0058
https://doi.org/10.1016/j.heliyon.2023.e13546
https://doi.org/10.4236/tel.2020.103035
https://doi.org/10.1002/sim.6128
https://doi.org/10.48529/4Y61-3135


HASAN & BARI: Bridging the Financial Gap: The Impact of Financial Inclusion on Savings  
and Agricultural Investment in Malawi 

	 147	

Charles, G., & Mori, N. (2016). Effects of Collateral on Loan Repayment: Evidence from an Informal Lending 
Institution. Journal of African Business 17(2): 254-272. 
https://doi.org/10.1080/15228916.2016.1151474 

Dethier, J. J., & Effenberger, A. (2012). Agriculture and Development: A Brief Review of the Literature. 
Economic Systems 36 (2): 175-205. https://doi.org/10.1016/j.ecosys.2011.09.003 

Doko, F., & Dufour, J. M.  (2008). Instrument Endogeneity and Identification-Robust Tests: Some Analytical 
Results. Journal of Statistical Planning and Inference 138(9): 2649-2661. 
https://doi.org/10.1016/j.jspi.2008.03.006 

Ezzahid, E., & Elouaourti, Z. (2021). Financial Inclusion, Mobile Banking, Informal Finance and Financial 
Exclusion: Micro-Level Evidence from Morocco. International Journal of Social Economics 48(7): 
1060-1086 

Farooq, U., Gang, F., Guan, Z., Rauf, A., Chandio, A.A. and Ahsan, F. (2023). Exploring the Long-Run 
Relationship Between Financial Inclusion and Agricultural Growth: Evidence from Pakistan. 
International Journal of Emerging Markets 18, (7): 1677-1696. https://doi.org/10.1108/IJOEM-06-
2019-0434 

Fowowe, B. (2020). The Effects of Financial Inclusion on Agricultural Productivity in Nigeria. Journal of 
Economics and Development 22 (1): 61-79. https://doi.org/10.1108/JED-11-2019-0059 

Greenland, S. (2014). Confounding. In Methods and Applications of Statistics in Clinical Trials: Concepts, 
Principles, Trials, and Design, 252-262. https://doi.org/10.1002/9781118596005.ch22 

Hamilton, B., Rosenfeld, R., & Levin, A. 2(018). Opting Out of Treatment: Self-Selection Bias in a 
Randomized Controlled Study of a Focused Deterrence Notification Meeting. Journal of Experimental 
Criminology 14: 1-17. https://doi.org/10.1007/s11292-017-9309-z 

Hu, Y., Liu, C., & Peng, J. (2021). Financial Inclusion and Agricultural Total Factor Productivity Growth in 
China. Economic Modelling 96: 68-82. https://doi.org/10.1016/j.econmod.2020.12.021 

Gershon, O., et al. (2020). Household Access to Agricultural Credit and Agricultural Production in Nigeria: A 
Propensity Score Matching Model. South African Journal of Economic and Management Sciences 23 
(1): 1-11. 

Hossain, M., Malek, M. A., Hossain, M. A., Reza, M. H., & Ahmed, M. S. (2019). Agricultural Microcredit for 
Tenant Farmers: Evidence from a Field Experiment in Bangladesh. American Journal of Agricultural 
Economics 101(3): 692-709. https://doi.org/10.1093/ajae/aay070 

Jo, B., Asparouhov, T., Muthén, B. O., Ialongo, N. S., & Brown, C. H. (2008). Cluster Randomized Trials with 
Treatment Noncompliance. Psychological Methods 13, (1): 1-19. 

Brune, L., Giné, X., Goldberg, J., & Yang, D. (2016). Facilitating Savings for Agriculture: Field Experimental 
Evidence from Malawi. World Bank Microdata. Available at: 
https://microdata.worldbank.org/index.php/catalog/2987 

Liliane, T. N., & Charles, C. M. S. (2020). Factors Affecting Yield of Crops. In Agronomy—Climate Change 
and Food Security, 137-144. London: InTech Open. 

Nakano, Y., & Magezi, E. F.  (2020). The Impact of Microcredit on Agricultural Technology Adoption and 
Productivity: Evidence from a Randomized Control Trial in Tanzania. World Development 133: 
104997. 

Nogueira, A. R., Pugnana, A., Ruggieri, S., Pedreschi, D., & Gama, J. (2022). Methods and Tools for Causal 
Discovery and Causal Inference. Wiley Interdisciplinary Reviews: Data Mining and Knowledge 
Discovery 12(2): e1449. https://doi.org/10.1002/widm.1449 

Mason-D'Croz, D., et al. (2019). Agricultural Investments and Hunger in Africa: Modeling Potential 
Contributions to SDG2–Zero Hunger. World Development 116: 38-53. 
https://doi.org/10.1016/j.worlddev.2018.12.006 

Mejeha, R. O., Iheke, O. R. & Afonne, G. (2007). Effect of Microfinance Service on Saving Investment and 
Output in Abia State of Nigeria. Journal of Agriculture and Food Sciences 5(1): 81-92. 
https://doi.org/10.4314/jafs.v5i1.41651 

Moahid, M., Khan, G. D., Bari, M. A., & Yoshida, Y. (2023). Does Access to Agricultural Credit Help 
Disaster-Affected Farming Households to Invest More on Agricultural Input? Agricultural Finance 
Review 83(1): 96-106. https://doi.org/10.1108/AFR-12-2021-0168 

Morgan, P. J., & Long, T. Q. (2020). Financial Literacy, Financial Inclusion, and Savings Behavior in Laos. 
Journal of Asian Economics 68: 101197. https://doi.org/10.1016/j.asieco.2020.101197 

Mpaata, E., Koske, N., & Saina, E. (2023). Does Self-Control Moderate Financial Literacy and Savings 
Behavior Relationship? A Case of Micro and Small Enterprise Owners. Current Psychology 42(12): 
10063-10076. https://doi.org/10.1007/s12144-021-02176-7 

Murendo, C., & Mutsonziwa,K. (2017). Financial Literacy and Savings Decisions by Adult Financial 
Consumers in Zimbabwe. International Journal of Consumer Studies 41(1): 95-103. 
https://doi.org/10.1111/ijcs.12318 

https://doi.org/10.1080/15228916.2016.1151474
https://doi.org/10.1016/j.ecosys.2011.09.003
https://doi.org/10.1016/j.jspi.2008.03.006
https://doi.org/10.1108/IJOEM-06-2019-0434
https://doi.org/10.1108/IJOEM-06-2019-0434
https://doi.org/10.1108/JED-11-2019-0059
https://doi.org/10.1002/9781118596005.ch22
https://doi.org/10.1007/s11292-017-9309-z
https://doi.org/10.1016/j.econmod.2020.12.021
https://doi.org/10.1093/ajae/aay070
https://microdata.worldbank.org/index.php/catalog/2987
https://doi.org/10.1002/widm.1449
https://doi.org/10.1016/j.worlddev.2018.12.006
https://doi.org/10.4314/jafs.v5i1.41651
https://doi.org/10.1108/AFR-12-2021-0168
https://doi.org/10.1016/j.asieco.2020.101197
https://doi.org/10.1007/s12144-021-02176-7
https://doi.org/10.1111/ijcs.12318


RAIS Journal for Social Sciences    |   VOL. 9, NO. 1, 2025 

	148	

Prina, S. (2015). Banking the Poor via Savings Accounts: Evidence from a Field Experiment. Journal of 
Development Economics 115: 16-31. https://doi.org/10.1016/j.jdeveco.2015.01.004 

Sakhno, A., Polishchuk, N., Salkova, I., & Kucher, A. (2019). Impact of Credit and Investment Resources on 
the Productivity of the Agricultural Sector. European Journal of Sustainable Development 8(2): 335. 
https://doi.org/10.14207/ejsd.2019.v8n2p335 

Schochet, P. Z. (2022). Estimating Complier Average Causal Effects for Clustered RCTs When the Treatment 
Affects the Service Population. Journal of Causal Inference 10(1): 300-334. 

Schultz, H. (1930). The Standard Error of a Forecast from a Curve. Journal of the American Statistical 
Association 25(170): 139-185. https://doi.org/10.1080/01621459.1930.10503117 

Steinert, J. I., Zenker, J., Filipiak, U., Movsisyan, A., Cluver, L. D., & Shenderovich, Y. (2018). Do Saving 
Promotion Interventions Increase Household Savings, Consumption, and Investments in Sub-Saharan 
Africa? A Systematic Review and Meta-Analysis. World Development 104: 238-256. 
https://doi.org/10.1016/j.worlddev.2017.11.018 

Sussman, J. B. & Hayward, R. A. (2010). An IV for the RCT: Using Instrumental Variables to Adjust for 
Treatment Contamination in Randomized Controlled Trials. BMJ 340. 
https://doi.org/10.1136/bmj.c2073 

Thanh, P. T., Saito, K., & Duong, P. B. (2019). Impact of Microcredit on Rural Household Welfare and 
Economic Growth in Vietnam. Journal of Policy Modeling 41(1): 120-139. 
https://doi.org/10.1016/j.jpolmod.2019.02.007 

VanderWeele, T. J. (2008). The Sign of the Bias of Unmeasured Confounding. Biometrics 64(3): 702-706. 
https://doi.org/10.1111/j.1541-0420.2007.00957.x 

Xu, S., & Wang, J. (2023). The Impact of Digital Financial Inclusion on the Level of Agricultural Output. 
Sustainability 15(5): 4138. https://doi.org/10.3390/su15054138 

 
 
 
 
 
 
 

https://doi.org/10.1016/j.jdeveco.2015.01.004
https://doi.org/10.14207/ejsd.2019.v8n2p335
https://doi.org/10.1080/01621459.1930.10503117
https://doi.org/10.1016/j.worlddev.2017.11.018
https://doi.org/10.1136/bmj.c2073
https://doi.org/10.1016/j.jpolmod.2019.02.007
https://doi.org/10.1111/j.1541-0420.2007.00957.x
https://doi.org/10.3390/su15054138

