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Abstract
Purpose: This study aims to develop and apply a multidimensional measure of financial
inclusion (FI) to address measurement issues and determine the level of FI of rural
smallholder farmers and the contribution of domain indicators to the level of FI in Nigeria.
Design/methodology/approach: The paper adapts the Alkire–Foster method to develop a
multidimensional FI index (MFII). A stratified two-stage sampling procedure is used to select
2,300 rural respondents from the 2016 Consultative Group to Assist the Poor (CGAP)
Smallholder Household Survey.
Findings: Results indicate that 78% of rural smallholder farmers in Nigeria are financially
excluded. In addition, owning a formal account is significantly different (p < 0.00) from being
financially adequate. The financial capability domain contributes the least (29.66%) to the
multidimensional FI (MFI) of rural smallholder farmers relative to financial participation and
financial well-being. Financial literacy, consumer protection, overcoming barriers such as
high transaction costs and financial planning indicators contribute the least to FI relative to
formal access.
Practical implications: Results of the study lead to policy recommendations for increasing
the FI of rural smallholder farmers in Nigeria, which may be applicable to other countries.
Social implications: Achieving sustainable FI requires that interventions increase the FI of
rural smallholder farmers by strengthening financial capability, participation and well-being
and not only focus on formal account owners.
Originality/value: The study provides a new methodological and empirical contribution to
the FI literature on rural smallholder farmers.

Keywords: Rural farmers; Financial inclusion; Alkire-Foster method; Smallholder
agriculture; Nigeria
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1. Introduction
Financial inclusion (FI) is key to unlocking the socioeconomic potential of excluded
populations for inclusive development (Alliance for Financial Inclusion, 2019a). Access to
and use of affordable financial services in a regulated economy are essential for
consumption smoothening, savings and capital accumulation, risk mitigation and investment
in economic opportunities (Demirguc-Kunt and Klapper, 2013; World Bank, 2017). In
Nigeria, Africa's most populated country, over 60% of people live rurally, most of whom rely
on smallholder agriculture for their livelihood (Adelaja et al., 2019; World Bank, 2014).
Therefore, Nigeria's goal of increasing the FI rate to 80% by 2020 (Central Bank of Nigeria,
2018) relies on ensuring the sustainable FI of rural smallholder farming populations.
Smallholder farmer's FI matters for more reasons than meeting an inclusion rate goal.
Financing smallholder agriculture is fundamental to achieving Sustainable Development
Goal 2 (SDG 2) which aims to “end hunger, achieve food security, improved nutrition and
promote sustainable agriculture” (HLPE, 2013). Likewise, efforts directed at attaining SDG 2
would help to fast-track the attainment of other related outcomes like transforming
agriculture and ending poverty (FAO, 2017; Fan et al., 2013). As most recently evidenced, in
uncertain situations like those created by coronavirus disease 2019 (COVID-19), food
security in Nigeria is essential for public health measures such as staying at home to curb
the spread of the virus (Akinwotu, 2020). Despite the fundamental importance of
smallholder farmers to Nigeria's food supply, 73% are poor and unable to meet both current
and impending financial needs (Mgbenka and Mbah, 2016; Anderson et al., 2017; Cuevas
and Anderson, 2016).
For smallholder agriculture to make a meaningful contribution to achieving SDG 2, rural
smallholder farmers need to be financially included. Yet, existing methods of measuring FI
often fail to recognize the multidimensional nature of FI. Despite an array of indicators that
reflect de facto FI, such as financial literacy, it is often simply measured as the proportion of
adult populations owning a formal account (Demirguc-Kunt et al., 2018). However, from a
rural smallholder farmer's perspective, it is unclear that simply owning a formal account
guarantees the farmer is financially better off than a counterpart outside a regulated
financial system. Recent debates indicate the need to shift from measuring FI based on
headline indicators like access to incorporating indicators that could better inform policy
goals for sustainable FI of consumers toward attaining their livelihood potential (World
Economic Forum, 2018). The terms financial participation, financial capability and financial
well-being are important to integrate into the concept of FI, especially for rural clients
(OECD, 2018; Centre for Financial Inclusion, 2013; Bolaji-Adio et al., 2013).
Most previous multidimensional approaches to measuring FI have used the distance-based
approach (Sarma, 2008, 2015; Gupte et al., 2012), axiomatic approach (Chakravarty and Pal,
2010) or the two-step principal component analysis (Camara and Tuesta, 2014; Yorulmaz,
2018). In addition, Park and Rogelio (2018) integrated the distance-based and two-step
principal component analysis techniques to measure FI. While these measures are
important developments, the distance-based approach is considered less appropriate in
informing policy decisions due to the nondecomposability property of the index
(Chakravarty and Pal, 2010). Moreover, most analyses of FI have been done at the macro
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level, using supply data which may not adequately reflect the true state of inclusion for the
poor. Although Camara and Tuesta (2014) integrated both demand- and supply-side data in
their two-stage principal component analysis, Sarma (2015) argued that principal
component analysis approaches may not adequately account for the important properties
desirable in a development index such as monotonicity. In Nigeria, Okpara (2013) used an
average of ratio index to compute a chi-wins FI index from bank indicators covering 1985,
1988 and 2003 at the country level. Kalu et al. (2018) computed the adequacy gap and
timeliness gap indices to examine how financial institutions have been able to meet the
credit needs of farmers. The approach provided insights on credit rationing by bank
institutions but narrows the interpretations of FI.
Despite increasing demand for inclusive financing, most studies (Sarma, 2008, 2015; Camara
and Tuesta, 2014) have reported global and country FI rankings with limited evidence on the
extent of FI of specific target groups who are more likely to be marginalized. This study
revisits the measurement of FI of smallholder farmers by developing and applying a new
measure of FI. In this study, the Alkire–Foster method is adapted to develop a
multidimensional FI index (MFII) for rural smallholder farmers in Nigeria. The method has
been used in developing the Multidimensional Poverty Index in previous studies (Alkire and
Foster, 2011; Alkire and Santos, 2010) and adapted to develop the Women's Empowerment
in Agriculture Index (Alkire et al., 2013). The MFII developed in this study is survey based
and satisfies the properties of a development index such as decomposability and
monotonicity (Alkire and Foster, 2011). The decomposability property enables targeting a
socioeconomic group or indicators for policy interventions. Likewise, the monotonicity
property makes the MFII adaptable to various contexts as the dimensions and indicators
constituting the index could be changed. In this study, the method is developed and applied
to determine the level of FI of rural smallholder farmers in Nigeria. The contribution of FI
domains and indicators to the level of FI of rural smallholder farmers is also determined to
identify areas for policy interventions. The rest of the paper is structured as follows: section
two describes the methods and procedures. Section three discusses the results. Section four
presents the conclusions and policy implications.

2. Methods and procedures
2.1 Data description
The study utilizes nationally representative secondary data from the Consultative Group to
Assist the Poor (CGAP) Smallholder Household Survey conducted in Nigeria in 2016
(Anderson, 2016). The survey used a stratified multistage sampling procedure to select
smallholder households independently from states across the six geopolitical zones
proportionate to the number of agricultural enumeration areas (AEAs) in the country. In the
survey, smallholder households are defined as households having five hectares of land or
<50 heads of cattle or <100 goats, pigs or sheep or <1,000 chickens and farming contributes
significantly to their livelihood or consumption. The significance of farming was not
quantified but assessed based on the perception of household members on whether
farming was viewed as a meaningful contributor to the household's livelihood, income
and/or consumption (Anderson et al., 2017). Data were collected from November 11, 2016,
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to December 9, 2016, using three types of structured questionnaires: individual, multiple
and household to interview a total of 2,773, 5,128 and 3,026 respondents, respectively. The
household questionnaire was administered to the household head, spouse or knowledgeable adult member of the household. The single-respondent questionnaire was
administered to a randomly selected member of the household. The multiple-respondent
questionnaire was used to interview all adult members of the selected households
(Anderson et al., 2017).
The target group in this study are rural smallholder farmers in Nigeria. Therefore, a stratified
two-stage sampling procedure is used to select respondents from the CGAP survey data. The
first stage involves the stratification of respondents into rural and urban across the three
data sets corresponding to questionnaire types. The second stage involves the selection of
all sampled rural respondents across the three data sets. However, to have the complete
information of rural smallholder farmers for analysis, the three rural data sets are merged
based on the unique member and household identification. This results in a total of 2,300
rural respondents whose information is utilized in the study.
2.2 Development of domains and indicators for the multidimensional financial inclusion
index
The MFII is constructed based on the financial participation, financial capability and financial
well-being domains. The three domains of FI cover nine indicators.
2.2.1 Indicators of the financial participation domain
The financial participation domain reflects the extent of access to and usage of quality
financial services and products at affordable cost, which also suggests the need to overcome
barriers like high transaction costs and physical distance (Camara and Tuesta, 2014). In this
study, the access indicator reflects the extent of formal account penetration, that is, a
situation where a rural smallholder farmer owns a personal formal account to access
finance from a financial institution (Demirguc-Kunt et al., 2018). Therefore, the access
indicator is constructed from survey questions on whether a respondent has a personal
formal account with a bank financial institution, a nonbank financial institution or mobile
money service provider. Similarly, the usage indicator is constructed from survey questions
on whether the respondent has used a personal or someone else's bank account, nonbank
account or mobile money account to perform at least one financial activity up to 90 days to
account for regular usage. The “no barrier” indicator includes high transaction cost/
registration fees, physical distance, lack of formal identification and lack of information on
formal account opening or use common to rural smallholders (Anderson et al., 2017).
Therefore, the “no barrier indicator is constructed from the survey question ‘What is the
main reason you do not own or use a formal account?’”
2.2.2 Indicators of the financial capability domain
The financial capability domain reflects people's ability to effectively participate in a formal
financial system through prudent financial decisions and plans (Abor et al., 2018). The
Central Bank of Nigeria (2018) also identified financial literacy and consumer protection as
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key targets in enhancing the financial capability of consumers. The financial literacy
indicator is constructed from three survey questions: does the respondent know at least
one of the financial services offered by the formal institution used? For what types of
financial activities can a respondent use mobile money? Can a respondent at least recall one
name of any mobile money provider without aid? The justification for the survey questions
is that, although formal education is often used as a proxy for financial literacy and
considered to increase the likelihood of FI, recent studies have found that the levels of
formal education of smallholder farmers in Nigeria are generally low (Abdu et al., 2015).
Rather than suggesting that additional formal education of rural smallholder farmers is
necessary for FI, the study proposes that knowledge of financial products and services could
be increased through training and awareness programs. This view is supported by Nigeria's
national FI strategy (CBN, 2018), which indicates the need to achieve 50% consumer
awareness of financial products.
The consumer protection indicator is constructed from survey questions on the extent to
which rural smallholder farmers trust the following formal service providers: banks, bank
agents, savings groups, microfinance institutions, mobile money agents and mobile money
providers. While consumer protection refers to the institutional settings that guarantee the
safety of consumers in financial market participation and inclusion, developing consumer's
trust in formal financial systems is key in consumer protection (Randall et al., 2017; OECD,
2018).
Lastly, financial planning reflects the process of making financial management plans to meet
financial needs (Agarwal et al., 2015) and the outcome of having a plan. Therefore, this
study constructs the financial planning indicator from two survey questions: does a
respondent have at least a savings plan, investment plan, living will, retirement plan or an
insurance plan? Does a respondent presently have a credit plan for school fees, a goal
savings or contractual savings plan for school fees or a savings or payment plan for
agricultural inputs like seeds, fertilizers or pesticides?
2.2.3 Indicators of the financial well-being domain
Often used interchangeably in the literature with financial health, financial well-being can
refer to the extent of financial resilience, having control over finance or freedom to make
financial decisions, financial security or one's financial situation (Kempson et al., 2017;
Burggen et al., 2017; Ladha et al., 2017). Successful FI is assumed to rely on individuals being
financially better off in a regulated system and able to meet financial needs both now and in
the future. This study adopts having control over finance, financial resilience and financial
situation indicators as the metrics of the financial well-being domain. The control over
finance indicator reflects the extent of control or decision-making ability an individual has in
meeting financial needs or being able to pay bills on time (Kempson et al., 2017; Centre for
Economic and Business Research, 2018). The control over finance indicator is constructed
from two survey questions: does a respondent make sole, joint or no decisions regarding
daily expenses? How often does a respondent pay bills on time?
The financial resilience indicator reflects the ability to mitigate risks, absorb shocks or meet
emergencies that affect one's financial health (Ladha et al., 2017). This study develops the
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indicator from two subindicators: can a respondent come up with 100,000 naira if there is
an emergency need requiring payment? [1] Does a respondent have emergency funds to
meet unplanned expenses? Finally, the financial situation indicator is developed from the
self-assessment of a respondent's current household financial situation regarding whether
he or she belongs to a household without enough money for food, having enough money for
food and clothes only or having enough money for food and clothes and could save a bit or
could afford to buy certain luxurious goods.
2.3 Constructing the multidimensional financial inclusion index
This study adapts the Alkire–Foster method (Alkire et al., 2013) to construct the MFII. The
first approach involves coding rural smallholder farmers as 1 if adequate in each FI indicator
and 0 if otherwise (Table 1). To ensure policy efforts avoid substituting success in one
domain with failures in another, the study applies an equal weighting across the domains
and corresponding indicators such that the weights sum up to 1 (
. The
adequacy score i therefore is the weighted sum of adequate achievements across the nine
FI indicators for each rural smallholder farmer represented as

Where Xi and wi represent the ith indicator and weight of ith indicator, respectively;
a respondent is adequate in all nine indicators and 0 if otherwise.

i

= 1 if

The financial adequacy threshold
is the share of weighted adequacies a respondent
must have across all nine indicators with or without a formal account. The adequacy
threshold employed in this study is guided by Nigeria's target to increase the FI rate from
53.7% in 2010 to 80% by 2020 (Central Bank of Nigeria, 2018). These figures are used to
establish a lower and upper bound adequacy threshold for the sensitivity analysis. The study
also considered the year of survey data collection (Anderson, 2016) and the financial
characteristics of rural smallholder farmers. Setting a high
would imply few respondents
would be categorized as financially adequate. Conversely, a low would imply it is not
challenging for most rural smallholder farmers to achieve financial adequacy. A rural
smallholder farmer is considered financially adequate if he or she has achieved an adequacy
score greater than or equal to two-thirds of the weighted domains of FI
.
To censor the headcount of the financially adequate, this study classifies respondents with
as =
, while those with
are classified as
= 0 (Akire and Foster,
2011). However, a rural smallholder farmer is considered financially included if he or she has
an adequacy score greater than or equal to the financial adequacy cut off with adequacy
within the access indicator (
) such that respondents with (
) are classified as
but those with
are classified as
= 0. Therefore, we define FI as
having adequate achievements in at least two-thirds of the three domains of FI with
adequacy in formal access. The MFII which measures the level of FI therefore reflects the
incidence (
farmers.

and intensity (

) of multidimensional FI (MFI) of rural smallholder
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Table 1. Financial inclusion domain indicators, adequacy and weighting

Where
is the censored head count ratio of the financially included (incidence); FI is
the number of financially included rural smallholder farmers and n is the total sample size.

Where
is the average adequacy score (intensity) of financially included rural smallholder
farmers and
represents the censored adequacy score of the ith financially included
rural smallholder farmer. The MFII is therefore represented as

Where (1-(
represents the index of multidimensional financial exclusion. This
index contains elements, beyond the share of adults with a formal account, potentially
necessary to consider toward achieving Nigeria's policy goal of sustainable FI (Central Bank
of Nigeria, 2018; Demirguc-Kunt et al., 2018). Accordingly, this study tests whether just
owning formal accounts to access finance – the common metric – is equivalent to financial
adequacy and hence, the FI of rural smallholder farmers using the Pearson chi-square test.
The contribution of each ith indicator to the level of MFI is represented as
; where

and
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represent the weight

and censored headcount ratio of indicator i, respectively. Finally, the sensitivity of the
estimates to alterations in adequacy threshold at
0.55 (lower bound) and
0.77
(upper bound) is determined using Kendall's tau rank correlation analysis denoted as

Where CP is the number of concordant pairs, DP represents the number of discordant pairs and n is
the number of compared pairwise observations. A positive rank coefficient indicates CP > DP and the
closer to 1, the higher the robustness of estimates (Alkire et al., 2015).

3. Results
3.1 Adequacy of rural smallholder farmers
Results (Table 2) show that 27.07% of rural smallholder farmers in Nigeria are adequate in
the access indicator but only 25.43% frequently use formal financial services. Likewise, less
than one-third (30.93%) reported not having barriers like high transaction costs, lack of
identification and distance in financial participation. Nigeria has adopted various
innovations like the three-tiered know-your-customer regulations, biometric bank
verification number and national identification number to ease the challenges faced in
formal financial participation (Alliance for Financial Inclusion, 2019b). However, it is still
difficult to enroll rural populations and farmers due to distance and poor infrastructures,
which increases the cost of linking up the country's innovative programs with agricultural
operations (ITU, 2016). In the financial capability domain, results indicate that 26% of rural
smallholder farmers are adequate in financial literacy and 39.33% in financial planning.
However, a higher proportion (66.80%) is adequate in the consumer protection indicator.
This may be because Nigeria prioritizes consumer protection as an essential component of
FI since the launch of the country's national FI strategy in 2012 and the consumer protection
framework in 2016. Although a financial literacy framework was earlier established in 2013
(Central Bank of Nigeria, 2015a), evidence suggests that financial literacy programs in
Nigeria are yet to adequately reach rural smallholder farmers. Moreover, a low level of
knowledge and management skills to make informed financial decisions could be
detrimental to the financial capability and participation of rural smallholder farmers in
formal financial systems despite consumer protection. Results of the financial well-being
domain indicate that a majority (92.06%) are adequate in control over finance, 72.27% in
financial resilience and 85.74% in financial situation. In general, findings indicate that rural
smallholder farmers in Nigeria have the highest uncensored headcount ratio in control over
finance and the least in financial literacy and use of formal financial services.
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Table 2. Adequacy of rural smallholder farmers

3.2 The multidimensional financial inclusion of rural smallholder farmers in Nigeria
Results in Table 3 show that while 27.07% of rural smallholder farmers have formal access
to financial services, 29.90% have adequate achievements in at least two-thirds of the
domains of FI. This implies that not all who have access to formal services are financially
adequate. Findings show that rural smallholder farmers in Nigeria have an incidence
(25.65%) and intensity of 85.50% in MFI. This results in an overall MFII of 0.22, which
suggests a low level of FI. Anderson et al. (2017) reported that 26% of smallholder farmers
in Nigeria were financially included as defined by the proportion of those having a personal
formal account. However, findings from this study suggest rural smallholder farmers who
only own formal accounts to access financial services are significantly different at 1% from
those who have achieved financial adequacy in at least two-thirds of the domains of FI with
formal access. Therefore, this study establishes that formal access to financial services does
not translate to the FI of rural smallholder farmers in Nigeria and validates additional
insights possible with an MFII.
Table 3. Estimates of the multidimensional financial inclusion (MFI) index

3.3 Contribution of domains and indicators to multidimensional financial inclusion
Findings show that the financial well-being domain contributes most (35.89%) to the levels
of FI of rural smallholder farmers, followed by financial participation (34.45%) and financial
capability (29.66%) (Figure 1). This supports the findings of the Central Bank of Nigeria
(2015b) that 40% of the Nigerian population in the segment with the lowest financial
9

capability score participate mostly in smallholder farming. The findings imply that, relative
to other domains of FI, rural smallholder farmers in Nigeria are least financially capable to
make informed choices about formal services or products which could potentially make
them worse off if provided with innovative financial services. According to Bolaji-Adio et al.
(2013), financial capability is an essential policy strategy in FI because it could influence the
extent of an individual's financial participation and/or well-being. However, this study
proposes that financial literacy is only one component and should not be substituted with
the entire concept of financial capability of rural smallholder farmers in Nigeria when
considering interventions.

Figure 1. Contribution of domains to multidimensional financial inclusion

Further results on the contributions of domain indicators to the MFI of rural smallholder
farmers (Figure 2) show the following order: access (13.00%), control over finance (12.82%),
financial situation (12.07%), usage (11.71%), financial resilience (11.00%), financial literacy
(10.70%), consumer protection (10.05%), no barrier (9.74%) and financial planning (8.92%).
Although this study establishes that rural smallholder farmers in Nigeria generally have a
low level of FI, lower censored headcount ratios are observed in financial literacy, consumer
protection, no barrier and financial planning indicators relative to formal access.
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Table 4. Sensitivity analysis of financial inclusion indicator estimates
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Figure 2. Contribution of indicators to multidimensional financial inclusion

3.4 Sensitivity analysis
Results of the sensitivity analysis (Table 4) show MFII values ranging from 0.19 to 0.22,
which imply that rural smallholder farmers in Nigeria persistently have a low FI rate,
irrespective of changes in adequacy thresholds. The censored headcount ratio (
)
indicates that having formal access to financial services followed by control over finance
contributes a greater proportion to the levels of FI, while financial planning contributes the
least. Furthermore, rankings of the contributions of FI indicators (C_MFII) remain unchanged
by comparing the lower bound (
) with the base threshold (
). Results
from comparing the base threshold with
indicate that rankings also remain
unchanged for most comparisons except the change of position in three indicators. The rank
of financial resilience changed from 5th to 6th, that of no barrier changed from 8th to 7th
and the rank of financial literacy changed from 6th to 5th. This suggests that financial
literacy makes a greater contribution to the FI of rural smallholder farmers at a higher
adequacy threshold.
Table 5. Rank robustness check
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Results of the Kendall tau-b rank correlation analysis (Table 5) obtained from comparing the
base threshold with the lower bound (
) show that rank
coefficients range from 0.96–0.99 for the censored head count ratios of all nine FI
indicators. However, the coefficients range from 0.90–0.96 when the base threshold is
compared with the upper bound (
). Although the results
indicate that higher rank coefficients are obtained in the former comparison case than the
latter, not less than 0.90 is obtained across alternate thresholds. In line with Alkire et al.
(2015), a rank coefficient of 1 indicates a perfect positive relationship (100% robust pairwise
comparisons) between the ranks obtained at the alternate thresholds. Furthermore, they
opined that estimated rank coefficients should be steady enough not to deviate far from the
value of 1. Based on the results of the sensitivity analysis, this study concludes that the MFII
estimates are robust and steady enough to inform policy interventions in the FI of rural
smallholder farmers in Nigeria.

4. Conclusion and policy implications
This study explored the most comprehensive nationally representative data on the financial
lives of smallholder farmers in Nigeria to develop a new method for measuring FI and using
it to examine the FI status of rural smallholder farmers in the country. The study provides
insights into determining whether having just a formal account is adequate for the
sustainable FI of rural smallholder farmers.
The results suggest not but rather the importance of measures to improve rural smallholder
farmer's financial adequacy through increased financial capability, participation and wellbeing. Though testing for the efficacy of particular interventions is not part of this work, the
results suggest financial planning products are important for rural smallholder farmers to
strengthen their resilience to economic shocks and confidence to avail themselves of
economic opportunities. Affordable digital services could reduce barriers to FI such as high
transaction costs and distant location. The role of digital finance is especially apparent
during periods of conflict or at times of restricted social mobility, such as due to the COVID19 pandemic. Importantly, in addition to public interventions, FI policy can seek to
strengthen the responsiveness of formal financial institutions to addressing the financial
needs and protection of rural smallholder farmers.
Overall, the results suggest that a high rate of financial exclusion among rural smallholder
farmers could retard efforts aimed at transforming agriculture to achieve SDG 2.
Furthermore, the results suggest that, to achieve inclusive development, it is vital for policy
interventions to target and increase the FI of rural smallholder farmers; having a registered
formal account is unlikely sufficient to achieve sustainable FI.
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