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1. Introduction

Financial literacy (FL) plays an important and fundamental role in financial decision-making. 
According to Kozup and Hogarth (2008), FL is a collection of thinking skills that allow an 
individual to critically assess the benefits and drawbacks of a financial decision relative to their 
own criteria of needs, values and goals. As such, FL also plays a key role in national economic 
growth and has attracted the attention of organisations such as major banks, government agen-
cies, grassroot consumers and community interest groups, among others. Concerns from groups, 
including policymakers, are that FL deficiencies can lead to poor financial decision-making 
such as overspending, taking on high-interest debt, the inability to save for home deposits, 
seeking higher education or financing retirement, among others. Poor money management 
behaviour can lead individuals to be vulnerable during financial crises. FL skills are more 
important post-COVID-19 as many people have lost jobs and face inflationary pressures caused 
by supply chain issues due to global instability. Consequently, eroding savings, reducing house-
holds’ ability to service mortgages and being faced with an increase in natural disasters 
(cyclones, flooding and bushfires), mean that people need their funds to travel further and/or 
have access to finance.

Prior studies have documented that FL is an important factor in improving individuals’ and 
households’ financial well-being. From a broader perspective, empowering individuals with FL 
allows them to navigate the complexities of their finances more effectively, thus leading to a more 
robust, competitive and efficient market. Financially literate consumers can make informed deci-
sions about their finances and demand products and services that meet their needs. This contributes 
positively to the overall efficiency and dynamism of the market.

Since the focus of prior studies has been on the FL of individuals and households, studies relat-
ing to the FL of micro, small and medium enterprise (MSME) owners are scant. An increase in the 
rate of business failures in many countries raises the question of whether MSME owners’ FL is also 
required to be considered for the survival of their businesses. Since MSMEs operate in a dynamic 
economic environment where financial markets are competitive and financial products are com-
plex, the MSME owners’ FL skills play an important role in ensuring that these enterprises are 
operated successfully and have access to relevant financial services to innovate and exploit growth 
opportunities. MSME owners’ level of FL will help to reduce credit risk to lenders relating to com-
plexities in financial markets and their access to financial services.

Studies undertaken internationally have reported that the SME sector faces several problems 
such as a lack of access to adequate and timely financing, and capital and knowledge needed to 
invest in new technology to improve their production capacity. These constraints make it difficult 
for SME owners to compete in the market, among other things. According to the Meeting of the 
OECD Council at Ministerial Level (2017), SMEs worldwide indicate that the greatest obstacle to 
their growth is access to finance (Ayadi and Gadi, 2013). The number of women who are engaging 
in entrepreneurial activities rose from 7.3 females per 100 working-age females in 2019 to 8.7 
females per 100 working-age females in 2020 (Global Entrepreneurship Monitor [GEM], 2021). 
However, the literature reports that female entrepreneurs are more prone to financial constraints 
(Cavalluzzo et al., 2002; Chaudhuri et al., 2020).

In this regard, international organisations (such as the World Bank and the G20) and national 
governments have focused on improving the access and utilisation of financial services by MSMEs 
to improve their financial inclusion (FI)1 and financial well-being (Brüggen et al., 2017). 
Consequently, the focus in many jurisdictions has shifted to improving the level of FL of both 
individuals and business owners. A survey of bank regulators in 143 jurisdictions by Demirguc-
Kunt et al. (2015) shows that 67% of these regulators have the mandate to promote FI.
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Given the importance of MSMEs to a country’s employment and GDP, the investigation into the 
interaction of FI and FL in general and for women relative to men is important. The increase in 
knowledge of this subject facilitates a discussion on the importance of FL and FI in countries simi-
lar to New Zealand but is also important in countries that do not yet have the support mechanisms 
for higher FL or for women’s FL. This study makes the following five contributions to the FL lit-
erature. First, to the best of our knowledge, this is the first study that investigates the relationship 
between FL and FI of MSME owners. Prior studies relating to the FL-FI nexus have focused on 
different age groups, genders and ethnicities (Agnew and Harrison, 2015; Lusardi and Mitchell, 
2014; van Rooij et al., 2011). This study focuses on MSME owners as they are a special subgroup 
of entrepreneurs and risk-takers in comparison to households (van Praag and Cramer, 2001; Xiao 
et al., 2001). Second, this study focuses on the demand-side barriers to FI faced by MSME owners 
rather than the supply-side barriers regarding the usage of financial products. While supply-side 
barriers such as the availability and affordability of financial services have been extensively stud-
ied in the literature, demand-side barriers have received comparatively less attention. Although 
demand-side barriers may be less cited in the literature compared to supply-side barriers, they play 
a crucial role in shaping MSMEs’ financial behaviours and decisions. Therefore, it is essential to 
recognise, understand and address these barriers to promote broader financial inclusion and 
empower MSMEs to improve their financial well-being. Third, FI is a multidimensional construct, 
which includes access, availability, usage and quality of financial services (Sarma and Pais, 2011).2 
However, prior researchers have focused on only access and usage dimensions of the FL (Grohmann 
et al., 2018). We extend prior research by considering three dimensions of FI, that is, access, usage 
and quality of financial services. Fourth, Preston and Wright (2019) show that the male-female FL 
gap is moderated by several factors including labour market variables (e.g. an individual’s occupa-
tion and industry) but did not address the impact of FI. Since the importance of improving FI for 
women has received an increasing level of attention in recent decades, the findings of this study 
will help policymakers design better FL programmes for female-owned MSMEs. Fifth, we extend 
the number of the FL measurement proxies used in prior studies (Lusardi and Mitchell, 2007; 
Nunoo and Andoh, 2012) to six questions to measure FL compared to the narrow definition of FL 
used in prior studies.

We report a statistically significant positive relationship between the FL of MSME owners and 
FI in the three measured dimensions, namely, access, usage and quality. Furthermore, our results 
indicate that FL may have a greater impact on female MSME owners than on male MSME own-
ers. As such, improving FL skills and knowledge will allow MSME owners to make prudent 
financial decisions.

The remainder of this article is structured as follows. Section 2 provides a literature review of 
the current study. Data and methodology are presented in Section 3, while Section 4 provides dis-
cussions based on the empirical results. We conclude the article in Section 5.

2. Literature review and hypothesis development

The theory of information asymmetry and transaction costs has often been used to explain the 
financial constraints that small firms and poor borrowers encounter (Binks and Ennew, 1996; 
Stiglitz and Weiss, 1981). Information asymmetry between lenders and borrowers leads to sub-
optimal allocation and utilisation of financial resources. The information imbalance between bor-
rowers and lenders leads to borrowers experiencing higher funding costs. This is because of the 
borrower’s lack of knowledge of the availability of other sources of finance, requirements and 
opportunities as well as insufficient information about the advantages and disadvantages of the 
funding sources.
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The existence of the information gap between borrowers and lenders is exacerbated by borrow-
ers not disclosing all relevant information about their investment projects to the lender, such as its 
riskiness (Hannig and Jansen, 2010; Sharpe, 1990). As a consequence, banks may either refuse to 
give loans due to incomplete information about the inherent risk or grant credit without the knowl-
edge of the risk being undertaken. This puts both parties at risk and raises the issue of moral hazard 
which may require lenders to undertake additional costs of monitoring and auditing and/or legal 
charges in the case of the borrower defaulting. As such, higher degrees of FL improve the ability to 
access information and increase awareness about available financial options and products and ser-
vices which influences access to finance. FL may reduce the impact of a lack of financial knowl-
edge which may reduce lenders’ credit risk, and, in turn, reduce borrowers’ transaction costs.

The MSMEs’ high degree of information opacity about their business requires lenders to incur 
costs to find additional information needed for decision-making. Consequently, this increases the 
transaction costs of servicing the MSME segment. Servicing this risky segment of the market 
requires a high premium. The inability to obtain high premiums due to additional costs results in 
lenders becoming reluctant to service them. Having higher levels of FL may allow borrowers to 
disclose relevant information to lenders, thus enabling them to make informed decisions without 
incurring additional costs of information retrieval, while also reducing monitoring costs.

Prior literature that has investigated the impact of FL on financial decision-making has primar-
ily focused on individuals/households (Drexler et al., 2014; Lusardi and Mitchell, 2011; van Rooij 
et al., 2011). Regarding the measurement of FL, van Rooij et al. (2011) documented that FL proxies 
need to be relevant for the study group, while Carpena et al. (2011) highlighted the need for FL 
questions to be appropriate for different economic settings. Furthermore, Lissington and Matthews 
(2012) pointed out that FL is shaped by the culture, beliefs, skills and habits of participants and, as 
such, the measurement of FL needs to change according to the economic environment, participant 
subgroup and the country’s institutional environment. Yang et al. (2023), for instance, showed that 
higher levels of FL increase the use of digital finance products within a Chinese setting. Since there 
has been limited investigation of the FL of owners of MSMEs, we have relied on the preceding 
literature to inform us of the FL measures to apply to MSME owners.

A financially literate MSME owner can maintain accurate financial records and understand their 
financial statements. In addition, MSME owners can better manage their finances, including cash 
flows and budgeting, and can better understand the cost of capital. They will be able to articulate 
their financial needs more effectively and understand the terms of the loans. MSMEs owners 
become better equipped to assess risks and take appropriate measures to mitigate them. As such, FI 
makes owners better financial managers, which reduces credit risk for lenders.

Access to credit is the most crucial aspect of FI. A clear and defining outcome of the Investment 
Climate Survey is that a lack of access to financial services significantly restricts firms’ growth, 
which, in turn, reduces employment opportunities and economic growth (World Bank, 2008). 
Furthermore, the lack of access to financial services limits developing countries in their ability to 
reduce poverty. Prior studies find that the formal methods for sourcing finance and services do not 
facilitate access to finance for MSMEs. MSMEs have restricted funding opportunities due to the 
existence of information asymmetry which affects their FI. In addition, Mazanai and Fatoki (2012) 
highlight four reasons for financiers’ reluctance to extend credit to small enterprises, namely, sig-
nificant administrative costs of small-scale lending, asymmetric information, the perception of 
high risk and SMSEs’ lack of collateral. As a result, MSMEs rely heavily on debt financing and 
may struggle with undercapitalisation. This significantly impacts MSME businesses, as they 
already lack the resources they need to invest in growth, develop new products or services, or 
weather unexpected financial challenges (Meeting of the OECD Council at Ministerial Level, 
2017). Due to their lack of financial acumen, they neglect to explore other possibilities of finance. 



Reddy et al. 5

The literature on the usage of financial products by MSMEs has focused on supply-side barriers to 
FI rather than demand-side barriers. While there may be sufficient credit available for MSMEs, the 
terms and conditions under which it is offered may not be appropriate for the sector it is intended 
to serve. For example, funds needed for the product design or services offered may not match what 
MSMEs need. Since the MSMEs sector is considered risky for lenders, a lack of collateral require-
ments and heavy restrictions are imparted aimed at discouraging MSMEs from applying for credit 
or financial services.

Prior studies show that FL has an impact on economic decisions (Bernheim, 1995, 1998). 
Bernheim (1995) reported that an individual’s lack of fundamental financial knowledge impacts 
their saving behaviour. In addition, poor FL impacts individuals in many ways. For example, indi-
viduals with poor FL tend not to plan for retirement (Lusardi and Mitchell, 2007) and/or seek credit 
from lenders that charge higher interest rates (Lusardi and Mitchell, 2011). Hilgert et al. (2003), 
reporting on several consumer surveys, identified that individuals with poor FL are more likely to 
rely on expensive credit cards and predatory lenders. Furthermore, Carpena et al. (2011) reported 
that FL programmes influence financial behaviour. Specifically, they identified that FL is impor-
tant for individuals’ awareness of financial products and financial planning tools. In addition, van 
Rooij et al. (2011) reported a positive relationship between an individual’s level of FL and stock 
market investment. Finally, Behrman et al. (2012) reported that individual wealth is positively 
related to FL and school attainment.

Studies identify that access to finance is a challenge (Kou et al., 2021); thereby, FL is one of the 
detrimental FI components of individuals and firms. However, numerous studies focus on an indi-
vidual’s comprehension of borrowing and saving matters, representative of their financial knowl-
edge (see, e.g., Agnew and Harrison, 2015; Klapper et al., 2013), while only a few studies have 
investigated financial concepts, FL, and the implications of FL from the perspective of MSMEs. 
Given the prior literature on personal FL and the expected benefits to MSMEs, the need for MSME 
owners to understand financial concepts such as compounding interest rates, the risk and return 
relationship, and diversification to make informed decisions that have financial ramifications or 
consequences for their businesses is important and has not been explored. Brown et al. (2006) 
stated that FL for small business owners must incorporate the ability to read and understand funda-
mental financial statements, as well as their ability to understand numbers and make effective 
financial decisions and judgements. Furthermore, Gilliland et al. (2011) reported no significant 
difference between household and SME owners’ financial management skills.

Using a resource-based view, Eniola and Entebang (2016) argued that FL is likely to enhance 
SME owners’/managers’ financial knowledge, change attitudes towards risk and enhance awareness 
of the market. Hasan et al. (2021) showed that business owners with higher levels of financial edu-
cation (as a proxy for FL) are more likely to engage in financial services. Finally, Nunoo and Andoh 
(2012) reported that the level of FL of SME owners is modest, and financially literate SME owners 
are more likely to utilise financial services. Based on the above, our first hypothesis is as follows:

H1: There is a positive relationship between the level of FL and FI of MSME owners.

H1a: There is a positive relationship between the level of FL and financial services accessible by 
MSME owners (Access dimension of FI).

H1b: There is a positive relationship between the level of FL and usage of financial services by 
MSME owners (Usage dimension of FI).

H1c: There is a positive relationship between the level of FL and the quality of financial services 
used by MSME owners (Quality dimension of FI).



6 Australian Journal of Management 00(0)

Biological and social differences have contributed to gender differences in different societies. 
These gender differences may lead to social role distinctions in terms of male and female and, 
depending on their role, individuals may encounter different experiences when dealing with finan-
cial institutions such as banks, insurance and credit unions (Croson and Gneezy, 2009). Higher 
levels of exposure to financial activities tend to promote better FL, which is reflected in social 
behavioural norms. Lusardi and Mitchell (2011) investigated the level of FL in men and women 
and concluded that gender is a contributing factor when it comes to FL. In addition, Almenberg and 
Säve-Söderbergh (2011) and van Rooij et al. (2011) suggested that levels of FL differ by gender, 
with women generally found to be less financially literate than men. Zissimopoulos et al. (2008) 
reported that more than 80% of college-educated, middle-aged women are unable to answer basic 
compounding interest questions compared to approximately 65% of college-educated, middle-
aged men. The gender FL difference is evident in later studies, as Klapper and Lusardi (2020) 
found. Specifically, women, along with other demographics, suffer from financial literacy gaps 
regardless of income level or the financial market development of the country they reside in. 
Lower levels of FL among women potentially reduce their active participation in the economy and 
exacerbate existing social disparities.

Moving to the link between FL and FI of women, it is important to highlight that women-owned 
MSMEs are relatively more underserved (Moritán, 2020). Females with limited exposure to finan-
cial services have low FL (Lusardi and Mitchell, 2011). Therefore, we argue that the FL-FI nexus 
is moderated by gender. Based on the above, our second hypothesis is as follows:

H2: Female MSME owners weaken the relationship between FL and FI.

3. Data and method

3.1. Sampling design

We used a cluster sampling design technique to analyse New Zealand MSME data. The total popu-
lation is separated into several geographical clusters, with the surveys sent to a random sample of 
MSMEs in each cluster. Our sample is selected from four regions in New Zealand – Auckland, 
Canterbury, Waikato and Wellington. These regions were chosen because they contain the highest 
number of small businesses (Stats NZ, 2020).

The questionnaires are subsequently sent to the owners of 1500 MSMEs operating in the geo-
graphic clusters using an Internet-based survey system operated by the Qualtrics Online Survey 
Platform. The survey is structured such that the main owner completes the majority of the survey; 
however, a section of the survey is specifically for the business partner to address. We limited 
responses to a single completed survey per MSME to avoid multiple submissions from the same 
MSME. The survey was open for seven weeks (from 24 May 2016 to 12 July 2016), and we 
received 571 completed questionnaires, equivalent to a 38% response rate. Our response rate is 
similar to others who conducted questionnaire surveys in this sector (see Newby et al., 2003). Of 
the total returned questionnaires, 291 were from female-owned and managed firms, which leaves 
the remaining 280 from male-owned and managed firms.

3.2. Variables

The survey questionnaire consists of 37 questions designed to collect data at both the individual 
(such as the respondents’ demographics, FI and FL) and the firm level (such as firm core activities, 
firm size and legal status). The questionnaire can be found in Appendix 1.
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We employ six FL questions, all of which were pre-tested and validated in prior studies (Klapper 
et al., 2013; Lusardi and Mitchell, 2011), to assess the financial skill and knowledge of respond-
ents. Following the approach used by Lusardi and Mitchell (2011), with some modifications, we 
measure respondents’ FL using a series of six quiz-like questions3 that evaluate the respondents’ 
knowledge of basic and advanced FL. The questions cover: (1) inflation; (2) simple interest; (3) 
compound interest; (4) risk and return trade-off; (5) inflation and living cost; and (6) risk diversi-
fication. Correct responses are coded one and incorrect responses are coded zero.4 Finally, we sum 
the responses, ranging from zero to six, to construct an aggregate FL score for each respondent as 
an FL total score.5 Respondents with a higher total FL score indicate higher FL and vice versa.

The dependent variable in this study is FI. We follow the World Bank method for measuring FI. 
Based on their guidelines, we employ the following three basic dimensions of financial services as 
alternative proxies for FI: (1) access; (2) usage and (3) quality of financial services. Nevertheless, 
most recent studies have heavily relied on these three dimensions of FI.

Access indicators measure the depth of outreach of financial services, that is, demand-side bar-
riers that MSMEs face to access financial institutions. Access to formal financial services repre-
sents a higher level of FI. This study uses two access indicators: the tightness of credit condition 
(Tight_Credit) and access to digital financial services (Digital).

Usage indicators measure how MSMEs use financial services. Although firms may have access 
to financial products, access does not mean that a firm will use a particular financial product. Thus, 
while all firms have theoretical access to financial services, this does not automatically infer that 
they are financially included. Following G20 indicators, this study uses a line of credit (Use_
Credit) and usage of a deposit account (Use_Account) as usage indicators. For the proxy of a line 
of credit (Use_Credit), we use a dichotomous variable that takes the value of one if a firm has an 
outstanding loan or a line of credit, and zero otherwise. For the proxy for the usage of a deposit 
account (Use_Account), we use a dichotomous variable which takes the value of one if a firm has 
high usage of a deposit account per month, and zero otherwise. Our usage dimension captures the 
extent to which MSMEs make use of the services they can access.

Quality indicators measure whether financial products and services match MSMEs’ needs, the 
range of options available to MSMEs, and MSMEs’ awareness and understanding of financial 
products. The quality of financial services will determine whether improved FI is useful and sus-
tainable. Based on the OECD indicator, we use the relative cost of credit, that is, we proxy the 
difference in the risk of SME lending and corporate lending by the Risk variable. For the proxy for 
risk premium payment (Risk), we use a dichotomous variable that takes a value of one if a firm is 
required to pay a risk premium for their loan and zero otherwise.

We use information availability (Information) as a quality indicator as well. For the proxy of 
information availability (Information), we use a dichotomous variable which takes a value of one 
if an MSME owner-manager receives clear and sufficient information about financial services at 
the start of the loan contract, and zero otherwise.

Certain firm-level characteristics and location-specific factors limit full access to financial ser-
vices and these factors may limit firm-level FI. Therefore, we include the town size in which the 
firm operates (A village, hamlet or rural area (fewer than 3000 people), a small town (3000 to about 
15,000 people), a town (15,000 to about 100,000 people), a city (100,000 to about 1,000,000 peo-
ple), a large city (with over 1,000,000 people)), firm size (self-employed, >= 5 employees, >= 20 
employees and >= 100 employees), firm core activities (property, investment, primary, goods and 
services), owner’s risk attitude (high risk-taker or not), firm’s legal status (shareholding company 
or not) and firm age (firm_age) as firm-level control variables of this study.

Furthermore, in explaining FI, individual characteristics have been found to be strong determi-
nants. Hence, we include the owner’s gender (male), the owner’s age group (less than 35, 35–45, 
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45–60 and above 60 years), the owner’s ethnicity (European, Maori & Pacific, Asian and others) 
and the owner’s risk-taking ability (high risk) as dichotomous variables. In addition, the owner’s 
highest education level is captured as follows: primary school, secondary school, polytechnic and 
university degree or above.

Table 1 provides a detailed description of the FI indicators used and their source. Following 
Klapper et al. (2013) and Lusardi and Mitchell (2011), we control for firm-level characteristics and 
owners’ demographics that may have potential effects on the utilisation of financial services.

3.3. Model specification and estimation approaches

The empirical model for this study is formalised as follows:

 y X’  Z  ui i i i� � � �� �  (1)

where Y is the dependent binary variable (FI, yes/no); α is the constant term; β is a k × 1 vector; X’ 
is MSME owner’s finance literacy score; Z is an n × k matrix of covariates and u is the error term.

Table 1. Financial inclusion indicators.

Indicator Description Source Proxy Influence

Access indicators
Credit access 
(Tight_Credit)

This measures the 
tightness of credit 
condition

OECD indicator Firm required to 
provide collateral on 
any existing loan (Yes 
or No)

Demand 
side factor

Digital access to 
financial services 
(Digital)

Access to digital 
financial services

World Bank/IFC Firm has electronic 
payment services using 
internet or mobile 
financial services (Yes 
or No)

Demand 
side factor

Usage indicators
Line of Credit
(Use_Credit)

Firms with 
outstanding loan or 
line of credit

G20 indicator Firm has outstanding 
loan or line of credit 
(Yes or no)

Demand 
side factor

Usage of deposit 
account (Account)

Frequency of use 
deposit accounts

G20 indicator Firm has high usage of 
deposit account per 
month (Yes or no)

Demand 
side factor

Quality indicators
Risk premium 
(Risk)

Risk premium 
charged on MSME 
loans (difference 
between MSME loan 
rate and average 
corporate loan rate)

OECD 
indicators

Firm required to pay 
risk premium for their 
loan (Yes or No)

Demand 
side factor

Information 
availability 
(Information)

Firm owners 
received clear and 
sufficient information 
about financial 
services at the start 
of the loan contract

MSME owner manager 
receive clear and 
sufficient information 
about financial services 
at the start of the loan 
contract

Demand 
side factor
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4. Empirical results and discussion

4.1. Descriptive statistics

Table 2 summarises the FL questions (Panel A) and FL total scores (Panel B). Following the litera-
ture, we ask the respondents six quiz-like questions to evaluate their knowledge of basic and 
advanced FL in six categories. The respondents (MSME owners) in our sample, on average, 
answered approximately 75% of the FL questions correctly. Notably, only 37% of respondents cor-
rectly answered the first question regarding basic financial knowledge (inflation). This finding is 
corroborated by Lusardi and Mitchell (2011), who observed that ‘people are more knowledgeable 
about inflation if their country has experienced it recently’.6 On the other hand, very few respond-
ents answered the questions on simple interest and risk-return trade-offs incorrectly (approximately 
12% and 11%, respectively).

According to the questions presented in Panel A of Table 2, we have calculated FL total scores 
that range between one and six. As seen in Panel B of Table 2, while approximately 28% of our 
respondents answered all six questions correctly, nearly 38% of sampled MSME owners answered 
five questions correctly. Panel B provides an overview of FL scores by gender. It is evident, from 
Panel B, that the proportion of male and female owners who have FL scores of five or six is differ-
ent (approximately 53.6% for male owners and 71.7% for female owners). Our finding of overall 
high FL, for both genders, is unsurprising in that our respondents are based in New Zealand where 
MSME owners have a high degree of exposure to financial services.

Prior research has reported women have lower financial literacy compared to men. For exam-
ple, Lusardi and Mitchell (2011) and Xue et al. (2019) reported that females with limited exposure 
to financial services have low FL. However, this is not always the case. Wagland and Taylor (2009), 
for instance, reported that women have a slightly higher financial literacy compared to males in 

Table 2. Summary of FL questions and scores.

Panel A: financial literacy: questions

Questions Correct answers

Inflation 36.8%
Simple interest 88.5%
Compound interest 75.6%
Risk and return trade-off 89.3%
Inflation and living costs 79.5%
Risk diversification 79.6%
Mean 74.9%

Panel B: financial literacy: total scores

Total score Male Female Total

0 19.6% 8.1% 11.7%
1 0.0% 1.6% 1.1%
2 3.6% 1.6% 2.2%
3 7.1% 4.8% 5.6%
4 16.1% 12.1% 13.3%
5 39.3% 37.1% 37.8%
6 14.3% 34.7% 28.3%
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their Australian-based sample. In our sample, we find that approximately 72% of female MSME 
owners show a high level of financial literacy. This is aligned with recent Australian findings 
which report that 60% of female small business owners in Australia feel very confident in their 
financial literacy. Furthermore, the study reports that 72% of female small business owners feel 
confident they can make the right decisions for their small businesses in Australia (QuickBooks 
Australia, 2023).

The New Zealand MSME landscape is different compared to other countries. In New Zealand, 
women make up one in three business owners, the fourth highest rate in the world and the highest 
among developed countries (Baker, 2018). According to the Mastercard Index of Women 
Entrepreneurs (2022), New Zealand’s world-leading entrepreneurial support framework for women 
is driven by (1) high opportunities for education (female tertiary education enrolment rate 97.8%, 
world rank 6); (2) little marginalisation as financial customers (‘Women Financial Inclusion’, rank 
1); (3) strong entrepreneurial optimism (‘perceived opportunities’ and ‘perceived capabilities’ in 
business, both rank 2) and (4) very high ‘quality of governance’”, rank 1.

We identify two possible pathways for the higher propensity of FL among female MSME own-
ers than male counterparts in our sample. First, it could be that women who enter the MSME 
sector in New Zealand have a high level of FL. On the one hand, due to the high level of oppor-
tunity-driven entrepreneurship, we can assume that female MSME owners in New Zealand may 
have high FL. On the other hand, it might require a higher FL for a woman to become an entre-
preneur compared to a man. Women who become small business owners also face more back-
ground risk and barriers than male owners, suggesting that these women would need to have high 
FL to choose entrepreneurship. Second, women who enter the MSME sector may be less FL than 
men. However, over time they learn to be more FL to survive and thrive in business. Due to the 
high support for female entrepreneurs in New Zealand, over time female FL may become higher 
than male MSME owners. However, it is interesting to investigate whether these two groups’ FL 
levels impact FI differently.

Table 3 presents a contingency table of MSME owners’ demographic information and owners’ 
gender. Panel A of Table 3 shows that while the majority of respondents are average risk takers 
(approximately 52.4%), risk-averse entrepreneurs account for approximately 26.1% of the sample. 
As reported in Panels B and D of Table 3, our sample is predominantly made up of Caucasian 
respondents (87.9%), with half of the respondents being middle-aged (50.3%). Panel C of Table 3 
shows that the respondents who have tertiary education qualifications make up 69.8% of our 
sample.

Table 4 provides descriptive statistics of variables used in the regression analysis. The mean FL 
total score is 4.087, indicating that the majority of MSME owners in New Zealand have a consider-
able level of financial knowledge. The Tight_Credit variable indicates that approximately 64% of 
the sample MSMEs need to provide collateral for their existing loan.

The Digital variable indicates that approximately 89% of MSMEs in New Zealand have reason-
able and secure access to electronic payment services using the Internet or mobile financial ser-
vices. Based on the descriptive statistics, only 23% of sample firms have an outstanding loan or 
external credit line. Similar findings are also reported in prior MSME studies (Hewa Wellalage and 
Reddy, 2020; Wellalage and Locke, 2016). According to Table 4, above 85% of the sample MSMEs 
have a high usage of deposit accounts per month. Only 12% of MSMEs indicate that they pay a risk 
premium for their loan. The mean value of the information availability (Information) variable indi-
cates that only 14% of MSME owner-managers receive clear and sufficient information about 
financial services at the start of the loan contract.

Services account for about 69% of sample firms. This is in alignment with the current facts in 
New Zealand, where the services sector contributes the highest to the gross domestic product (The 
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Small Business Sector Report and Factsheet, 2017). About 45% of the sample represents micro-
firms. This gives a true reflection of the MSME sector in New Zealand. The descriptive statistics 
reported in Table 4 indicate that 78.5% of MSME owners belong to the low and average risk cat-
egory. The descriptive statistics also reveal that about 51% of the sample MSMEs are owned by 
women.

4.2. Multiple variable regression analysis

Table 5 reports probit results for the FL on FI relationship for MSMEs.7 Panel A reports the dimen-
sions of FI, Tight_Credit, Digital and Use_Credit, while Panel B reports the dimensions of FI, 
Use_Account, Risk and Information. Using Tight_Credit8 as the FI proxy (Table 5, Panel A, Column 
2), the marginal effect reports that increases in the FL level of MSME owners lead to a decrease in 
the tightness of the credit condition of MSMEs. Specifically, the magnitude of the effect of FL on 
FI for MSME owners is −0.1661. This indicates that all else being equal, one standard deviation 
increase in FL is associated with a 16 percentage point lower probability of an MSME experienc-
ing tightness of credit. The second proxy of the financial access dimension, the Digital variable 
(Panel A, Column 4) indicates that all else being equal, a one standard deviation increase in FL is 

Table 3. Summary of respondent (owner) demographic characteristics by gender.

Gender of firm owners

 Male Female Total

 % % %

Panel A: owner’s risk attitude
Low risk-takers 25.6 74.4 26.17
Average risk-takers 14.1 85.9 52.35
High risk-takers 34.4 65.6 21.48
Pearson Chi-square (2) = 2.6875; p = 0.261  
Fisher’s exact = 0.241  
Panel B: owner’s age group
Young (less than 45) 34.4 65.6 21.5
Middle-age (45–60) 14.7 85.3 50.3
Advanced-age (above 60) 23.8 76.2 28.2
Pearson Chi-square (2) = 1.8552; p = 0.395  
Fisher’s exact = 0.405  
Panel C: owner’s education level
Secondary school 25.0 75.0 16.1
Polytechnic 0.0 100.0 14.1
University degree or above 25.0 75.0 69.8
Pearson Chi-square (2) = 2.7434; p = 0.254  
Fisher’s exact = 0.274  
Panel D: owner’s ethnicity
Others 0.0 100.0 12.1
European 24.4 75.6 87.9
Total 21.5 78.5 100.0

For Panel D, the owner’s ethnicity group ‘others’ includes Maori, Asian and Pacific.



12 Australian Journal of Management 00(0)

associated with approximately 7 percentage points higher probability of MSMEs gaining access to 
digital financial services. Both FI proxies for the financial access dimension (Tight_Credit and 
Digital) show that FL has a significant positive impact on MSME owners’ FI. This finding is in line 
with Servon and Kaestner (2008), who find that financially literate consumers have more access to 
financial services. Overall, this finding leads to acceptance of H1a: Considering causality, there is 
a positive relationship between the level of FL and financial services accessibility by MSME own-
ers (Access dimension of FI).

We note that the Use_Credit proxy for the financial usage dimension is not statistically signifi-
cant (Table 5, Panel A, Column 6). This result indicates that Fl has no impact on whether an MSME 
uses a line of credit. The proxy for financial usage, namely, Use_Account (Table 5, Panel B, 
Column 2), shows that FL increases MSME owners’ frequency of use of deposit accounts. In par-
ticular, all else being equal, a one standard deviation increase in FL is associated with an eight-
percentage point higher probability of an MSME frequency of use deposit accounts. Overall, this 
finding leads to acceptance of H1b: Considering causality, there is a positive relationship between 
the level of FL and financial services usage by MSME owners (Usage dimension of FI).

Looking at the Risk marginal effect (Table 5, Panel B, Column 4), the risk premium charged on 
MSME loans, we find that all else being equal, a one standard deviation increase in FL is associated 
with 9 percentage points lower probability of paying a risk premium on their loans. Information 
(Firm owners received clear and sufficient information about financial services at the start of the 

Table 4. Descriptive statistics of regression variables.

Variables Mean Median Standard deviation Min Max

Financial literacy total score (corrected) 4.087 5 1.978 0 6
Access dimension
 Tight_Credit 0.6410 1 0.3560 0 1
 Digital 0.8892 1 0.3139 0 1
Usage dimension
 Use_Credit 0.2299 0 0.4208 0 1
 Use_Account 0.8512 1 0.3560 0 1
Quality dimension
 Risk 0.1232 0 0.3288 0 1
 Information 0.1390 0 0.3461 0 1
Firm core activity (service) 0.6871 1 0.4652 0 1
Firm size (micro business) 0.4501 0 0.499 0 1
Firm size (small business) 0.2900 0 0.455 0 1
Firm size (medium business) 0.2061 0 0.406 0 1
Owner’s risk attitude (low-risk takers) 0.2617 1 0.173 0 1
Owner’s risk attitude (average-risk takers) 0.5235 0 0.123 0 1
Owner’s risk attitude (high-risk takers) 0.2148 0 0.123 0 1
Gender of firm owner (female) 0.5120 1 0.497 0 1

FL total score is a continuous variable. This is a proxy for the MSME owners’ FL level. FI is measured by three 
dimensions: access, usage and quality of financial services. The two proxies of accessibility of financial services are 
Tight_Credit and Digital. The two proxies of usage of financial services are Use_Credit and Use_Account. The two proxies 
of the quality of financial services are Risk and Information. Service is equal to ‘1’ if the firm’s core activity is belonging 
to the service industry, otherwise ‘0’. The firm’s size is captured using three dummy variables identifying whether the 
firm is micro, small or medium-sized. The owner’s risk attitude is captured using three dummy variables identifying the 
MSME owner as a low-risk taker, average-risk taker or high-risk taker. Female is equal to ‘1’ if the business has at least 
one female owner, otherwise ‘0’.
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Table 5. The impact of FL on FI: the probit and IV probit model.

Panel A Tight_credit Digital Use_credit

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

FL −1.519***
(0.3057)

−0.1661***
(0.0269)

0.5935**
(0.2728)

0.0688**
(0.0307)

0.0936
(0.2725)

0.0101
(0.0293)

Male 1.244**
(0.4879)

0.1361**
(0.0510)

0.9856**
(0.5024)

0.1142**
(0.0572)

0.1082
(0.6158)

0.0116
(0.0664)

Owner’s age group  
 Less than 35 years 1.516**

(0.6994)
2.548

(0.9995)
0.01915

(0.1148)
2.221

(1.337)
−0.1945
(0.8799)

−0.0209
(0.0949)

 35–45 years 13.52***
(2.190)

5.868***
(0.4252)

0.01974
(0.1142)

2.288
(1.338)

2.263
(1.400)

0.2441
(0.1489)

 45–60 years 8.238
(3.023)

2.382
(2.725)

0.2263
(0.1148)

2.624
(1.221)

— —

 Above 60 —  
Owner’s highest education level  
 Primary school −29.164***

(1.338)
−3.008
(2.755)

2.757**
(1.181)

0.3196**
(0.1336)

4.018
(2.002)

0.0433
(0.2159)

 Secondary school −30.09***
(1.301)

−3.111
(2.752)

−0.2095
(0.9773)

−0.0242
(0.1132)

0.5345
(1.859)

0.0576
(0.2003)

 Polytechnic 1.706
(1.482)

0.1866
(0.1609)

3.718***
(1.127)

0.4310***
(0.1239)

— —

  University Degree 
or above

— — — —

Owner’s ethnicity
 European −31.13***

(1.677)
0.7081***

(0.0513)
5.948***

(1.602)
0.6895***

(0.1739)
−0.0016
(2.533)

−0.0017
(2.731)

 Maori & Pacific 1.569**
(0.7350)

4.103**
(2.172)

6.014***
(1.470)

0.6972***
(0.1563)

−0.0212
(2.533)

−0.2292
(2.731)

 Asian 5.355
(2.334)

3.932
(2.725)

4.074***
(1.205)

0.4723***
(0.1320)

0.0155
(2.533)

−0.1676
(2.731)

 Other — — —  
Owners’ risk-taking 
ability

−3.089**
(1.516)

−0.3378**
(0.1607)

4.755***
(1.677)

0.5512***
(0.1249)

8.180***
(1.796)

0.8820**
(0.1679)

Community size
 Village —  
 Small town 1.547**

(0.7471)
1.780***

(0.1290)
−9.515***
(2.124)

−1.103***
(0.2237)

0.1242
(0.4448)

−0.1339
(0.4785)

 Town −0.9319
(0.7994)

1.509***
(0.1726)

−3.900**
(0.1586)

−0.4521**
(0.1793)

—  

 City 0.8464*
(0.4807)

1.704***
(0.1545)

−2.500**
(1.464)

−0.2899*
(0.1682)

−13.73
(0.4438)

−1.481
(0.4785)

 Large city 1.920
(0.8863)

1.611***
(0.1577)

−1.740
(1.566)

−0.2017
(0.1813)

−14.78
(0.4438)

−1.593
(0.4785)

 (Continued)



14 Australian Journal of Management 00(0)

Panel A Tight_credit Digital Use_credit

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

 Property −0.7894
(0.8006)

−0.0863
(0.0871)

−1.785**
(0.7709)

−0.2069**
(0.0871)

2.943***
(1.052)

0.31744**
(0.1082)

 Investment −0.2335
(0.6912)

−0.0255
(0.0756)

−3.659***
(0.7302)

−0.4242***
(0.0730)

−0.7755
(0.8007)

−0.0836
(0.0860)

 Primary −2.326***
(0.6953)

−0.2544***
(0.0708)

−1.064
(0.7016)

−0.1233
(0.0807)

−1.547**
(0.8488)

−0.1668**
(0.0896)

 Goods and services —  
 Firm age 0.0409

(0.0285)
0.0044

(0.0030)
0.0390**

(0.0126)
0.0045***

(0.0013)
0.1294

(0.0922)
0.0139

(0.0098)
Firm size
 1 1.151

(0.9224)
0.1258

(0.0997)
−1.457
(0.1194)

−0.1689
(0.1377)

−1.576
(0.9970)

−0.1700
(0.1068)

 ⩾5 1.400*
(0.7011)

0.1531**
(0.0744)

3.4920
(0.1007)

0.4048***
(0.1094)

1.435*
(0.8548)

0.1547*
(0.0897)

 ⩾20 −1.709
(0.2662)

−1.825
(1.946)

−4.351**
(1.443)

−0.5044**
(0.1589)

1.411
(1.328)

0.1521
(0.1421)

 Large ⩾ 100 — —  
Firm’s legal status
  Shareholding 

company
0.5201

(0.2900)
0.3214

(0.5732)
0.5171

(0.1954)
−0.3777
(0.2860)

0.3129
(0.5414)

0.1263
(0.4307)

  High-income firm 
(>NZD 100,000)

−0.6608
(0.7873)

−0.0722
(0.0856)

6.804***
(1.601)

−.7888***
(0.1692)

−1.320
(0.9230)

−0.1423
(0.0980)

 Cons 0.3164**
(0.2376)

−0.2553**
(0.1148)

0.2874
(0.5110)

 

 Observations 324 366 303  
 LR 205.81 228.20 195.62  
 Prob > chi2 0.000 0000 0.0000  
 Pseudo R2 0.4588 0.4651 0.4956  
 Log Likelihood −121.370 −131.215 −99.545  

Panel B Use_account Risk Information

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

FL 0.67013**
(0.2669)

0.0800**
(0.0304)

−1.103***
(0.3413)

−0.0912***
(0.0264)

1.102***
(0.2705)

0.1312***
(0.0284)

Male 3.338***
(0.7941)

0.3987***
(0.0842)

0.9600
(0.8931)

0.0793
(0.0734)

3.931***
(0.6741)

0.4677***
(0.0634)

Owner’s age group  
 Less than 35 years 0.0402

(1.254)
0.0481

(1.498)
18.32
(2.295)

1.514***
(0.2364)

0.3124
(7.999)

0.3716
(9.517)

 35–45 years 0.0376
(1.254)

0.0449
(1.498)

17.01
(2.360)

1.406***
(0.2443)

0.3129
(7.999)

0.3722
(9.517)

 45–60 years 0.0394
(1.254)

0.0471
(1.498)

18.124
(2.486)

1.497***
(0.2519)

0.2847
(7.999)

0.3387
(9.517)

 Above 60

 (Continued)

Table 5. (Continued)
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Panel B Use_account Risk Information

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Owner’s highest education level
 Primary school −0.0015

(5.891)
−0.0189
(1.498)

0.1519
(1.479)

0.0125
(0.1222)

2.319*
(1.275)

0.2759*
(0.1496)

 Secondary school −0.0229
(1.070)

−0.0273
(1.288)

−4.731**
(1.517)

−0.3909***
(0.1197)

1.080
(1.146)

0.1286
(0.1360)

 Polytechnic −0.0188
(1.070)

−0.0225
(1.278)

5.287**
(2.237)

0.4368**
(0.1879)

−3.597*
(1.994)

−0.4280*
(0.2325)

 University degree or above
Owner’s ethnicity
 European 0.2329

(7.395)
0.2781

(8.834)
2.750

(1.977)
0.2272

(0.1564)
1.543

(1.406)
0.1836

(0.1661)
 Maori & Pacific 0.2588

(7.395)
0.3091

(8.834)
7.503***

(1.752)
0.6199***

(0.1271)
5.454***

(1.350)
0.6489***

(0.1446)
 Asian 0.2421

(7.395)
0.2892

(8.834)
3.873**

(1.617)
0.3200**

(0.1291)
3.662***

(1.098)
0.4357***

(0.1217)
 Other
Owners’ risk-taking 
ability

−0.6004
(1.131)

−0.0717
(0.1349)

— — — —

Community size
 Village
 Small town 3.540**

(1.206)
0.4228***

(0.1356)
1.345

(1.765)
0.1111

(0.1456)
−0.8684
(1.355)

−0.1033
(0.1607)

 Town −4.365***
(1.673)

−0.5214***
(0.1875)

−2.788**
(1.626)

−0.2303*
(0.1313)

1.322
(1.329)

0.1573
(0.1574)

 City 1.135
(0.9697)

0.1356
(0.1148)

4.595***
(1.601)

0.3796***
(0.1268)

0.5327
(1.283)

0.0633
(0.1525)

 Large city −1.236
(1.057)

−0.1477
(0.1238)

2.234
(1.677)

0.1846
(0.1374)

−0.5958
(1.256)

−0.0708
(0.1491)

Industry
 Property 0.7665

(0.7248)
0.0915

(0.0859)
−3.246
(1.079)

−0.2682***
(0.0838)

0.7030
(0.7878)

0.0836
(0.0935)

 Investment −1.590*
(0.8237)

−0.1899**
(0.0965)

−4.756***
(1.131)

−0.3930***
(0.0857)

0.3834
(0.6953)

0.0456
(0.0826)

 Primary −3.218***
(0.8513)

−0.3844***
(0.0926)

−5.350***
(1.088)

−0.4420***
(0.0778)

−0.4057
(0.6627)

−0.0482
(0.0785)

 Goods and services —  
 Firm age 0.0234

(0.0202)
0.0028

(0.0023)
0.0070

(0.0148)
0.0005

(0.0012)
0.0879***

(0.0334)
0.0104***

(0.0038)
Firm size
 1 3.864***

(0.9190)
0.4616***

(0.0963)
−0.9368
(1.180)

−0.0774
(0.0970)

0.1226
(1.053)

0.0145
(0.1252)

 ⩾5 3.028***
(0.8156)

0.3617***
(0.0888)

4.293***
(0.9582)

0.3547***
(0.0706)

2.855***
(0.8584)

0.3396***
(0.0949)

 ⩾20 2.589***
(1.003)

0.3093***
(0.1146)

−3.613**
(1.662)

−0.2985**
(0.1332)

1.5646
(1.118)

0.1861
(0.1313)

 Large ⩾ 100

 (Continued)

Table 5. (Continued)
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Panel B Use_account Risk Information

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Probit 
model

Marginal 
effects

Firm’s legal status
  Shareholding 

company
−0.0299
(12.54)

−0.0035
(1.498)

 

  High-income firm 
(>NZD 100,000)

— — −1.870
(1.268)

−0.1545
(0.1062)

 

 Cons −4.600
(1.345)

−1.656
(1.450)

−0.4323
(7.999)

 

 Observations 358 342 330  
 LR 207.06 276.61 208.90  
 Prob > chi2 0.000 0.000 0.000  
 Pseudo R2 0.4458 0.6007 0.4626  
 Log Likelihood −128.68 −91.944 −121.34  

The main dependent variable is FI. Panel A reports three dichotomous proxies (Tight_Credit, Digital and Use_Credit). 
Panel B reports three dichotomous proxies (Use_Account, Risk and Information). The main explanatory variable is the 
financial literacy total score (FL), which is a continuous variable. This is a proxy for the MSME owners’ FL level. The 
control variables are defined as follows: Male is a dichotomous variable which takes the value of one if a firm has only 
male owner(s). The owners age group is categorised as 4 groups (less than 35 years, 35–45 years, 45–60 years and above 
60 years). Owner’s ethnicity also categorical variable (European, Māori & Pacific Asian and others). The owner’s highest 
education level is captured as follows (primary school, secondary school, polytechnic and university degree or above). 
Town size is captured by 5 categorical variables (A village, hamlet or rural area (fewer than 3 000 people), a small town 
(3000 to about 15,000 people), a town (15,000 to about 100,000 people), a city (100,000 to about 1,000,000 people), a 
large city (with over 1,000,000 people). Firm size is captured by the number of employees in the firm (self-employed, ⩾5 
employees, ⩾20 employees and ⩾100 employees). Firm core activities are as follows: property, investment, primary, 
goods and services). The owner’s risk taking ability is captured as continuous variable. The firm’s legal status is whether 
it is a shareholding company or not. These models provide standard errors, which are in parentheses. The Wald test 
of exogeneity is reported in the last row as a chi-square statistic with one degree of freedom. *, ** and *** indicates 
significance at the 10%, 5% and 1% levels, respectively.

Table 5. (Continued)

loan contract) is the second proxy for financial services quality. The marginal effect Information 
(Table 5, Panel B, Column 6) shows that all else being equal, a one standard deviation increase in 
FL is associated with a 13 percentage point higher probability of having received clear and sufficient 
information about financial services. Overall, this finding leads to acceptance of H1c: Considering 
causality, there is a positive relationship between the level of FL and the quality of financial services 
used and access by MSME owners (Quality dimension of FI). Overall, the results shown in Table 5, 
indicates that FL has a significant positive impact on FI. Consistent with Carpena et al. (2011), this 
study provides evidence that FL positively influences FI. Hence, we accept the first hypothesis that 
indicates a positive relationship between the level of FL and FI by MSME owners.

However, a sceptical reader may note that FL has an endogenous effect on the FI proxies. It may 
be possible that reverse causality exists between FL and FI. In addition, the cross-sectional data can 
be subject to unobservable heterogeneity. When unobserved factors are correlated with the exog-
enous variables, estimated coefficients can be biased. However, finding a noncontroversial strong 
instrument that is determined outside the firm is nearly impossible for our small cross-sectional 
sample. In future studies using larger panel datasets will find suitable instrumental variables to 
control possible endogeneity biases. Consequently, we state this as the limitation in the conclusion 
section of this study.
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Table 6. The interaction effect of FL and gender on FI.

Tight_credit Digital Use_credit Use_account Risk Information

 Probit model Probit model Probit model Probit model Probit model Probit model

FL −1.506***
(0.2952)

0.9530***
(0.2452)

0.6068**
(0.2848)

−0.2965
(0.2731)

−0.4391*
(0.2436)

0.0741
(0.2429)

i. Male −3.365**
(1.464)

7.867***
(1.402)

8.403***
(1.842)

−4.041***
(1.435)

3.811**
(1.907)

0.6666
(1.551)

FL#i. Male 1.449***
(0.4660)

−2.874
(0.4900)

−2.530
(0.5587)

1.970
(0.4608)

−0.7688**
(0.2720)

1.241**
(0.5723)

Control variables Yes Yes Yes Yes Yes Yes
Cons 0.2052

(8.937)
3.038**

(1.527)
−4.331**
(1.729)

−2.677
(1.829)

−1.284*
(0.7158)

−8.882***
(2.278)

Observations 324 366 268 366 366 366
LR 192.92 143.34 153.36 193.45 225.68 210.56
Prob > chi2 0.000 0.000 0.000 0.000 0.000 0.000
Pseudo R2 0.4301 0.2889 0.4244 0.4190 0.4495 0.4173
Log Likelihood −127.81 −176.39 −104.00 −134.10 −138.20 −147.00

The main dependent variable is FI. Table 6 reports six dichotomous proxies (Tight_Credit, Digital and Use_Credit, 
Use_Account, Risk and Information). The main explanatory variable is the financial literacy total score (FL), which is a 
continuous variable. This is a proxy for the MSME owners’ FL level. The control variables are defined as follows: Male 
is a dichotomous variable which takes the value of one if a firm has only male owner(s). We included all the control 
variables as similar to Table 5. These models provide standard errors, which are in parentheses. The Wald test of 
exogeneity is reported in the last row as a chi-square statistic with one degree of freedom. *, ** and *** indicates 
significance at the 10%, 5% and 1% levels, respectively.

Table 6 and Figure 1 report probit results for the gender impact on the relationship between 
the level of FL and FI of MSMEs. The coefficients of FL#i.Male indicate that the interaction 
has a significant impact on the FI proxies. Figure 1(a) shows the probability of tight credit 
conditions decreases for firms when FL increases, regardless of the owners’ gender. However, 
the coefficients indicate that the impact of FL on the tight credit condition is significantly 
higher for the female group compared to their male counterparts. Figure 1(b) shows the prob-
ability of risk premium payment decreases for firms when FL increases, regardless of the own-
ers’ gender. The impact of FL on the risk premium payment is higher for the male group 
compared to the female group. Figure 1(c) shows the probability of information availability 
increases when the FL level of MSME owners increases. The impact is higher for male MSME 
owners compared to female MSME owners. Overall, our results indicate that MSME owners’ 
gender moderates the FL-FI nexus.

5. Summary and conclusion

This study first seeks to determine whether FL matters regarding MSMEs’ FI. Second, we extend 
the prior literature by investigating the impact of gender on the FL-FI nexus. Although FL has 
received an increasing level of attention worldwide, the focus has primarily been on the develop-
ment of the FL concept as a personal finance tool. This is the first study to investigate the relation-
ship between FL and FI in the context of MSME owners. We extend the literature by examining 
MSMEs as a subgroup. We report that the FI of MSME owners increases with FL. Furthermore, 
our results show that the owner’s gender moderates the FI and FL nexus.
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Our findings suggest important implications for policy formulation, especially for the MSME 
sector. First, we suggest to policymakers that increasing MSME owners’ FL level may have a 
positive effect on owners’ access, use and quality of financial services. This can be implemented 
through the introduction of financial education training programmes for MSME owners. Financial 
education programmes are a low-cost intervention with the potential to enhance financial skills 
and ultimately increase the demand for financial services by MSME owners. More importantly, 
the owner’s gender has a moderation effect on the FI-FL nexus. Hence, targeting financial educa-
tion programmes based on gender may result in more effective outcomes. We suggest that policy-
makers encourage financial service providers to improve their marketing strategies and expand 
their financial services to ensure FL is not a barrier to the demand for financial services among 
MSME owners.

We caution readers from generalising the findings of this study as it is based in a developed 
country, New Zealand, where access to financial services is not a barrier and equality of gender is 
encouraged. Furthermore, due to a low response rate, our sample size is small, which means that 
we are not able to undertake some analysis that future research could address. Prior studies suggest 
that underlying heterogeneous factors, such as the firm owner’s risk-taking ability and attitude, 
may affect the level of both FL and FI. When unobserved factors are correlated with the exogenous 
variables, estimated coefficients can be biased, and the estimated relationships may not reflect the 
true relationships between the variables of interest. In addition, we did receive a number of ‘don’t 
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Figure 1. Marginal graph. Figures a, b and c show the predicted probability and the 95% confidence level 
around those margins for MSME owners access to credit, risk and infrmation, respectively.
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know’ responses for certain survey questions. Similar to prior studies such as Klapper and Lusardi 
(2020), it is unclear how these responses may have affected our results. Therefore, we caution read-
ers from generalising the findings. Hence, future studies with larger samples may be able to control 
for this endogeneity effect.

Our study does highlight some fruitful avenues for future research. The possibility of extending 
the research to other countries is important for policymaking in countries that are recipients of 
MSME development funding from funding agencies. As we have only considered a limited num-
ber of personal attributes affecting FI, future studies could also include other personal and social 
factors that may influence FI with the time dimension.
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Notes

1. Financial inclusion refers to the access and use of formal financial system for all members of the econ-
omy (Wang and Guan, 2017). According to the World Bank definition, this study considers three dimen-
sions of FI: access, usage and quality of financial services.

2. The widely accepted dimensions of FI are the combination of access (accessibility), availability, usage 
and quality of financial services required by MSMEs. The availability dimension of FI is not investigated 
as the sample consists of MSMEs in a first world country (New Zealand) and as such, it is expected that 
most MSMEs would have a wide range of available financial services.

3. Three of which have now become a benchmark for measuring FL (Lusardi and Mitchell, 2011).
4. ‘Do not know’ is categorised as an incorrect answer.
5. An FL score calculated in this manner is consistent with the literature and common in recently published 

works (see, for instance, Fong et al., 2021; Hsu et al., 2021; Li et al., 2020). Some studies use a little as 
three questions to assess FL (see, for instance, Lusardi et al., 2010; Lusardi and Mitchell, 2008).

6. We note that the inflation rate in New Zealand was relatively stable at the time of the survey, with infla-
tion recorded at 0.65% in 2016 and 0.29% in 2015.

7. Table 5 provides the main results of the probit analysis of FL on FI. For brevity we have not displayed 
the control variables used in this model; however, they are available from the authors upon request.

8. This measures the tightness of the credit condition. If a firm is required to provide collateral on any exist-
ing loan, it takes the value of one, otherwise zero.
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Appendix 1

Financial literacy survey

Completed by – the main owner

Q1 Which of these best describes the community you live in?

 A village, hamlet or rural area (fewer than 3000 people) (1)
 A small town (3000 to about 15,000 people) (2)
 A town (15,000 to about 100,000 people) (3)
 A city (100,000 to about 1,000,000 people) (4)
 A large city (with over 1,000,000 people) (5)
 Do not know (6)
 Refused (7)

Q2 Which of these industry groups best describes the core activity of your business?

 Property (1)
 Services (2)
 Investment (3)
 Primary (4)
 Energy (5)
 Goods (6)
 Other (Please specify) (7)

Q3 How many people are employed in your business full time or full time equivalent

 (1)
 ⩾5 and (2)
 ⩾20 and (3)
 Large ⩾ 100 (4)

https://openknowledge.worldbank.org/handle/10986/11855
https://openknowledge.worldbank.org/handle/10986/11855
https://ssrn.com/abstract=1287296
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Q4 In which year did this establishment begin operations?

Q5 What is this firm’s current legal status?

 Shareholding company with shares trade in the stock market (1)
  Shareholding company with non-traded shares or shares traded privately (public or 

private) (2)
 Sole proprietorship (3)
 Partnership (4)
 Limited partnership (5)

Q6 What is your firm’s approximate annual sale?

 Less than NZD24,999 (1)
 NZD 25,000–NZD 49,999 (2)
 NZD 50,000–NZD 74,999 (3)
 NZD 75,000–NZD 99,999 (4)
 NZD 100,000 (5)

Finance literacy questions

Q7 Imagine that you are given a gift of $1000 in a year’s time and inflation stays at X percent. 
In one year’s time, will you be able to buy:

 More with their share of the money than they could today; (1)
 The same amount; (2)
 Or, less than they could buy today. (3)
 It depends on the types of things that they want to buy (4)
 Do not know (5)

Q8 Suppose you put $100 into a ‘no fee’ savings account with a guaranteed interest rate of 2% 
per year. You do not make any further payments into this account and you do not withdraw any 
money. How much would be in the account at the end of the first year, once the interest payment 
is made?

 $102 (1)
 $100 (2)
 $2 (3)
 $122 (4)
 Do not know (5)

Q9 Suppose you put $100 into a ‘no fee’ savings account with a guaranteed interest rate of 2% 
per year. You do not make any further payments into this account and you do not withdraw any 
money. How much would be in the account at the end of five years [add if necessary: remember-
ing there are no fees]?

 More than $110 (1)
 Exactly $110 (2)
 Less than $110 (3)
 Do not know (4)
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Q10 Statement: ‘An investment with a high return is likely to be high risk’. I would like to know 
whether you think the above statement is

 True (1)
 False (2)
 Do not know (3)

Q11 Statement: ‘High inflation means that the cost of living is increasing rapidly’”. I would like 
to know whether you think the above statement is

 True (1)
 False (2)
 Do not know (3)

Q12 Statement: ‘It is usually possible to reduce the risk of investing in the stock market by buy-
ing a wide range of stocks and shares’ I would like to know whether you think the above state-
ment is

 True (1)
 False (2)
 Do not know (3)

Q13 Please rate how would you (the Owner) describe yourself as a risk taker.

 Extremely low risk taker (1)
 Very low-risk taker (2)
 Low-risk taker (3)
 Average-risk taker (4)
 High-risk taker (5)
 Very high-risk taker (6)
 Very high-risk taker (7)

Q14 What type of financial services providers do you deal with?

 Banks (1)
 Insurance (2)
 Finance companies (3)
 Building societies (4)
 Credit unions (5)
 Other; specified (6) ____________________

Q15 Please select the importance of the reason for opening an account with a specified financial 
institution in the aspect of dealing with the institution for a long time

 Not important (1)
 Average important (2)
 Very important (3)
 Very highly important (4)
 Extremely important (5)
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Q16 Please select the importance of the reason for opening an account with a specified financial 
institution in the aspect of the institution having a low interest rate.

 Not important (1)
 Average important (2)
 Very important (3)
 Very highly important (4)
 Extremely important (5)

Q17 Please select the importance of the reason for opening an account with a specified financial 
institution in the aspect of the institution to have a good reputation

 Not important (1)
 Average important (2)
 Very important (3)
 Very highly important (4)
 Extremely important (5)

Q18 Please select the importance of the reason for opening an account with a specified financial 
institution in the aspect of the institution is close to the business

 Not important (1)
 Average important (2)
 Very important (3)
 Very highly important (4)
 Extremely important (5)

Q19 Please select the importance of the reason for opening an account with a specified financial 
institution in the aspect of the institution is easy to deal with

 Not important (1)
 Average important (2)
 Very important (3)
 Very highly important (4)
 Extremely important (5)

Q20 Please select the importance of the reason for opening an account with a specified financial 
institution in the aspect of being Satisfied with the services provided by the institution

 Not important (1)
 Average important (2)
 Very important (3)
 Very highly important (4)
 Extremely important (5)

Financial inclusion questions

Q21 Does your firm require to provide collateral on any existing loan

 Yes (1)
 No (2)
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Q22 Does the firm have electronic payment services using the Internet or mobile financial 
services

 Yes (1)
 No (2)

Q23 Did you apply for any loans from any financial institutions in the last year?

 Yes (1)
 No (2)

Q24 If your answer to Q23 is yes, please specify the number of times you did apply for a loan 
from the financial institutions in the last year.

Q25 Does the firm have high usage of deposit account per month

 Yes (1)
 No (2)

Q26 Firm required to pay risk premium for their loan (Risk premium is the difference between 
MSME loan rate and average corporate loan rate)

 Yes (1)
 No (2)

Q27 MSME owner manager receives clear and sufficient information about financial services 
at the start of the loan contract

 Yes (1)
 No (2)

Q28 Where do you keep financial records?

 Source documents (1)
 Journals (2)
 Ledgers (3)
 Financial statements (4)
 Payroll (5)
 I do not have (6)

Q29 Did you buy any formal insurance for your business?

 Yes, please specify the type of insurance (1) ____________________
 No (2)

Q30 If your answer to Q 29 is no, choose an option that declares why you did not buy an 
insurance

 Cost of utilisation was a barrier (1)
 Not necessary (2)
 No time to arrange (3)
 Don’t know much about insurance (4)
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Q31 If you have the option to select one of the following options below now, indicate which 
option would you prefer to invest.

  Project A having a 50% chance of yielding NZ$ 200% and 50% chance of losing  
NZ$ 100 (1)

 Project B having a 100% chance of getting additional NZ$20 (2)

Q32 Please indicate by selecting one option below as to how comfortable are you in reinvesting 
profit in your business.

 Not at all comfortable (1)
 Somewhat comfortable (2)
 Very comfortable (3)

Q33 Are there any female owners of the firm?

 Yes (1)
 No (2)

Q34 If your answer to Q33 is Yes, please specify the proportion of female owners

Q35 Please specify the owner’s age group (if more than one owner specify the oldest owner’s age)

 Less than 35 years (1)
 35–45 years (2)
 45–60 years (3)
 Above 60 years (4)

Q36 Please specify the owner’s highest education level (If more than one owner specify the 
highest educated owner’s education level)

 Primary School (1)
 Secondary School (2)
 Polytechnic (3)
 University Degree or above (4)

Q37 Please specify the owner’s ethnicity

 European (1)
 Maori (2)
 Asian (3)
 Pacific (4)
 Others (5)

Finance literacy questions

Completed by business partner

Q1 Imagine that you are given a gift of $1000 in a year’s time and inflation stays at X percent. 
In one year’s time will you be able to buy:

 More with their share of the money than they could today; (1)
 The same amount; (2)
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 Or, less than they could buy today. (3)
 It depends on the types of things that they want to buy (4)
 Don’t know (5)

Q2 Suppose you put $100 into a ‘no fee’ savings account with a guaranteed interest rate of 2% 
per year. You don’t make any further payments into this account and you don’t withdraw any 
money. How much would be in the account at the end of the first year once the interest payment 
is made?

 $102 (1)
 $ 100 (2)
 $ 2 (3)
 $ 122 (4)
 Don’t know (5)

Q3 Suppose you put $100 into a ‘no fee’ savings account with a guaranteed interest rate of 2% 
per year. You don’t make any further payments into this account and you don’t withdraw any 
money. How much would be in the account at the end of five years [add if necessary: remember-
ing there are no fees]?

 More than $110 (1)
 Exactly $110 (2)
 Less than $110 (3)
 Don’t know (4)

Q4 Statement: ‘An investment with a high return is likely to be high risk’”. I would like to know 
whether you think the above statement is

 True (1)
 False (2)
 Don’t know (3)

Q5 Statement: ‘High inflation means that the cost of living is increasing rapidly’”. I would like 
to know whether you think the above statement is
 True (1)
 False (2)
 Don’t know (3)

Q6 Statement: ‘It is usually possible to reduce the risk of investing in the stock market by buy-
ing a wide range of stocks and shares’”. I would like to know whether you think the above 
statement is

 True (1)
 False (2)
 Don’t know (3)


