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Abstract

This paper examines the potential impact of financial technology (Fintech)on the fi-
nancial inclusion of women working in the informal sector in Morocco, a population 
largely excluded from formal financial systems despite the rapid expansion of digital 
financial services. 

The study aims to identify the key factors that influence the adoption of Fintech so-
lutions among these women, using the Technology Acceptance Model (TAM) as the 
theoretical framework. Specific variables analyzed include perceived usefulness, ease 
of use, cost reduction, transaction security, and language accessibility.

The study is based on primary data collected through a structured survey conducted 
between March and May 2024. The sample consists of 315 Moroccan women engaged 
in informal sectors, including local trade, handicrafts, and agriculture. The women 
come from both rural and urban areas. An ordered Probit model is employed to test 
eight hypotheses concerning the adoption of Fintech. 

Results show that simple user interfaces, lower costs, and perceived security signifi-
cantly increase the likelihood of Fintech adoption. Conversely, variables such as great-
er access to financial services or awareness-raising initiatives have a limited impact. 
Control variables such as level of education and social influence also reveal significant 
effects, while access to digital infrastructure shows a more moderate influence. The 
results underline that Fintech can contribute to the financial inclusion of women in 
the informal sector, provided that solutions are simple, affordable, and culturally ap-
propriate. The study recommends the development of Fintech tools adapted to the 
sociocultural and technological contexts of this vulnerable group.
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INTRODUCTION 

Fintech, as a technological innovation in the financial sector, plays an 
increasingly important role in financial inclusion by addressing the 
needs of populations excluded from traditional banking services. In 
many developing countries, including Morocco, women working in 
the informal sector represent a particularly vulnerable group, facing 
combined economic, social, and technological barriers. These wom-
en, who actively contribute to the economy through various activities 
such as trade, crafts, or services, often face difficulties in accessing 
formal financial services, which are essential for the development and 
sustainability of their activities. The lack of access to these services 
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limits their ability to save, invest, or secure their income, thereby reinforcing their economic exclu-
sion and hindering their entrepreneurial potential. In response to these challenges, Fintech offers an 
innovative solution by lowering barriers related to gender, location, or income through tools accessible 
via mobile phones or basic technologies. By offering services such as digital payments, microloans, or 
simplified money transfer mechanisms, Fintech has the potential to significantly improve the economic 
situation of women in the informal sector. 

However, for these solutions to be widely adopted, several conditions must be met. The effectiveness of 
these technologies depends on factors such as ease of use, affordability, availability in local languages, 
and perceived security. These elements directly influence the willingness of potential users to adopt 
such tools, especially in contexts marked by low education levels and limited digital literacy. Moreover, 
the adoption of Fintech is not limited to purely technological or economic considerations. Social norms, 
cultural pressures, and the availability of digital infrastructure play a decisive role in how these tech-
nologies are perceived and used. In the case of women working in the informal sector in Morocco, it is 
important to analyze these dynamics to identify levers that can maximize the positive impact of Fintech. 
This paper, therefore, seeks to explore the individual, social, and structural factors influencing the adop-
tion of Fintech technologies, with the aim of providing concrete pathways to promote sustainable and 
equitable financial inclusion. 

In this context, the study proposes to examine the determinants of Fintech adoption among women 
working in the informal sector in Morocco. By applying the Technology Acceptance Model (TAM), it 
relies on an empirical model based on an ordered Probit approach, tested using data collected from 315 
women from various informal sub-sectors such as local trade, handicrafts, and agriculture. The goal is 
to identify the drivers and barriers to Fintech adoption within this specific population, in order to con-
tribute to the formulation of public policies and inclusive technological solutions. 

This study is distinguished by its empirical focus on a relatively underexplored female informal popu-
lation in the Moroccan context, and by the use of a well-established theoretical framework to analyze 
the mechanisms of technological acceptance. The results will help shed light on the conditions under 
which Fintech can effectively play a structuring role in the financial inclusion of women in situations of 
economic vulnerability. 

1. LITERATURE REVIEW

Fintech is considered a key lever for poverty re-
duction, women’s empowerment, and economic 
development. However, in developing countries, 
women remain structurally disadvantaged in 
terms of access to formal financial services due 
to economic, cultural, and technological factors 
(Sahay et al., 2015). Similarly, Arner et al. (2016) 
acknowledge that Fintech offers innovative alter-
natives to traditional financial services, particu-
larly for unbanked populations. It can thus sig-
nificantly contribute to financial inclusion in de-
veloping countries through tools such as mobile 
banking and alternative credit services. Ghosh 
and Vinod (2017) observe progress in financial 
inclusion since the G20 initiatives, while empha-
sizing that gender gaps in access to banking ser-

vices persist. Their analysis of the specific chal-
lenges faced by women in the informal economy, 
highlights limited access to credit and insurance 
thereby perpetuating structural inequalities. This 
dynamic is further explored by Kede Ndouna and 
Zogning (2022), who explain that restricted ac-
cess to formal financial services exacerbates in-
come inequalities between men and women. Their 
study highlights the difficulties related to collat-
eral requirements and intermediation costs, de-
spite women often turning to informal services. 
Furthermore, Kaur and Kapuria (2020) highlight 
that female heads of household have less access to 
institutional financing, partly due to low levels of 
education and social disparities. Siwela and Njaya 
(2021) examine the challenges women face in ac-
cessing digital financial services, highlighting 
barriers such as limited access to cell phones, af-
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fordable data, and financial education. They point 
out that digital tools can reduce these disparities. 
Tripathi and Rajeev (2023) emphasize the impact 
of digital financial services in reducing gender in-
equalities, particularly among women working in 
the informal sector. Their gender-based financial 
inclusion index shows that education, economic 
participation, and access to digital infrastructure 
play a central role in empowerment. Demirgüc-
Kunt and Klapper (2012) argue that formal finan-
cial tools such as savings accounts and microloans 
can empower marginalized women, strengthen-
ing their economic role within communities.

Technology Acceptance Theory (TAT), developed 
by Davis (1989), is a theoretical model for explain-
ing and predicting technology adoption based on 
user perceptions. This model is particularly rele-
vant for analyzing the adoption of Fintechby wom-
en in the informal sector, focusing on two funda-
mental factors: perceived usefulness and perceived 
ease of use. Perceived Usefulness (PU) refers to the 
degree to which a person believes that using a tech-
nology will improve their performance in a specific 
context. In the context of Fintech and women infor-
mal workers, this perception translates into several 
benefits. Female informal workers may perceive 
Fintech as an effective way to access financial ser-
vices, such as microloans, secure their savings, or 
receive digital payments. The use of these technolo-
gies can also save considerable time, reducing the 
need to visit banks or resort to informal financial 
systems. Moreover, the costs associated with digital 
transactions are often perceived as lower than those 
of traditional systems or informal intermediaries, 
which is another economic advantage. In addition, 
Fintech facilitates transactions, thanks to fast and 
accessible tools for sending and receiving payments, 
thus meeting the specific needs of informal entre-
preneurs and merchants.

Perceived Ease of Use (PEOU) is another key ele-
ment of TAM. It is defined as the degree to which 
a person believes that using a technology will not 
require significant effort. In the context of Fintech, 
this dimension takes on particular importance 
for female informal workers. User interfaces for 
Fintech applications need to be simple, visually in-
tuitive, and suitable for people with low literacy or 
limited digital skills. Accessibility via cell phones, 
whether smartphones or basic phones, is also a le-

ver for encouraging adoption in segments where 
access to the Internet or advanced technologies re-
mains limited. Additionally, applications should be 
offered in local languages to ensure greater under-
standing and inclusiveness. Finally, training and 
awareness-raising initiatives play a crucial role in 
explaining how to use these technologies, thereby 
reducing apprehensions associated with their per-
ceived complexity. These two interconnected di-
mensions form the basis of the analysis of technol-
ogy adoption in this particular context. Mafuwane 
and Muchie (2022) focus on barriers to the adoption 
of electronic payments by small merchants, identi-
fying a lack of infrastructure and high costs as key 
obstacles. Women in the informal sector, particu-
larly those involved in street trading, face specific 
challenges, such as distrust of digital systems and 
low proficiency in Fintech tools. 

Shithii et al. (2024) show that the perceived use-
fulness of Fintech services plays a decisive role 
in their adoption, especially in contexts where 
financial inclusion is limited. Tubastuvi and 
Purwidianti (2023) confirm that the adoption of 
Fintech services by women improves their finan-
cial inclusion and the performance of the SMEs 
they run, by reducing financial barriers through 
ease of use and perceived usefulness. Tripathi and 
Rajeev (2023) delve deeper into the effects of digi-
tal financial inclusion, showing that perceived use-
fulness is key to accessing financial resources and 
enhancing entrepreneurial participation. Gupta 
and Kiran (2024) study gender disparities in India, 
highlighting that social and economic constraints 
limit women’s adoption of digital technologies. 
However, when perceived usefulness is positive, 
these technologies are adopted even in unfavor-
able contexts. Batola (2019) demonstrates the in-
terplay between perceived usefulness, ease of use, 
and social influence in the adoption of Fintech so-
lutions. He advocates awareness campaigns to en-
courage the use of these tools, particularly among 
women in the informal economy. Ozili (2023) ex-
amines how accessibility and financial develop-
ment promote the adoption of Fintech solutions, 
enhancing their usefulness for historically exclud-
ed groups. Masood et al. (2023) highlight the role 
of perceived usefulness as a mediator of intention 
to adopt digital financial services. They highlight 
government support and perceived risk manage-
ment as key factors influencing these behaviors.



442

Investment Management and Financial Innovations, Volume 22, Issue 3, 2025

http://dx.doi.org/10.21511/imfi.22(3).2025.33

Al-Smadi (2023) examines the role of mobile ap-
ps and online platforms in making transactions 
more accessible, with a particular focus on women 
in the informal sector. Lutfi et al. (2021) confirm 
the significant impact of perceived usefulness on 
behavioral intention to adopt mobile payments, 
demonstrating that this factor remains crucial for 
integrating Fintech solutions in various contexts.

Davis (1989) points out that the perception of ease 
of use acts as a decisive lever in technological adop-
tion. A favorable perception in this area is a great-
er incentive to use an innovation, even if the study 
does not specifically target women in the informal 
sector. From a complementary perspective, Arendse 
and Van den Berg (2024) emphasize the importance 
of designing simple digital interfaces that encourage 
adoption among informal entrepreneurs, particular-
ly those with limited technological experience. This 
simplicity, particularly relevant for marginalized 
populations, aligns with the findings of Saima et al. 
(2022), who demonstrate that ease of use promotes 
gender-independent Fintech adoption, encompass-
ing women operating in the informal sector. Nguyen 
and Malik (2022) explore gender disparities in tech-
nology adoption, highlighting increased anxiety 
among women about using technology. These dis-
parities are explained by a lower perception of their 
digital skills. Consequently, reinforcing the percep-
tion of ease of use for these women could improve 
their use of digital tools, particularly in informal set-
tings. Nguyen et al. (2021) complement this thinking 
by pointing out that innovations such as agent-based 
banking and mobile financial services simplify ac-
cess to financial services, thereby reducing the costs 
associated with physical infrastructure. For their 
part, Malik et al. (2021) emphasize the role of a reli-
able digital infrastructure and targeted educational 
programs to include historically excluded groups, 
amplifying trust in formal services and encouraging 
their use. Pandey et al. (2022) emphasize the benefits 
of digitalization in enhancing financial inclusion in 
rural or underserved areas. They note that Fintech 
technologies reduce transaction costs and increase 
accessibility for marginalized groups such as women 
in the informal sector. 

Allen et al. (2014) share this perspective, explaining 
that the establishment of sound legal frameworks 
and reliable dispute resolution mechanisms supports 
financial inclusion, reinforcing the impact of digital 

tools. These findings align with those of Lawal et al. 
(2023), who note that the high costs of traditional 
transactions are a significant barrier to inclusion. 
In contrast, Fintech solutions lower these barriers, 
thereby facilitating access to financial services.Adong 
and Lwanga (2017) confirm that digital technologies 
broaden access to financial services by reducing ac-
cess costs for marginalized populations, particularly 
women in rural areas. Philippon (2016) reinforces 
this idea by emphasizing that Fintech innovations 
democratize access to services, making them acces-
sible to previously excluded populations. Similarly, 
Bachas et al (2018) explain that digitization not only 
reduces transaction costs but also travel constraints, 
thereby increasing the accessibility of financial ser-
vices. These findings are supported by Rhyne (2001), 
who shows that lower costs through digital tools 
overcome the traditional barriers of formal banking 
systems. Furthermore, Aker et al. (2016) note that 
mobile banking plays a key role in improving access 
to financial services for marginalized groups, while 
warning of the limitations associated with gender in-
equalities. Beck and De La Torre (2007) explain that 
technological innovations in finance enable provid-
ers to offer services at competitive rates. This reduc-
tion in costs promotes financial inclusion by meeting 
the needs of rural areas and low-income households. 
These dynamics demonstrate the impact of Fintech 
solutions on improving financial accessibility in dif-
ferent contexts, taking into account the economic 
and social realities of disadvantaged groups.

Ait Hbibi et al. (2021) indicate that interface simplic-
ity plays a major role in the adoption of Fintech ser-
vices, emphasizing how ease of use can remove sig-
nificant barriers for informal sector users. Koefer et 
al. (2024) reinforce this idea by showing that intui-
tive digital solutions reduce fears about using digital 
platforms, particularly among those with little ex-
perience with technology. Grohmann et al. (2018) 
demonstrate that the compatibility of digital tools 
with common devices, such as cell phones, improves 
financial inclusion. Raj and Upadhyay (2020) note 
that these simple interfaces, when accessed via mo-
bile devices, reduce barriers for populations that are 
far removed from conventional banking infrastruc-
tures. Coffie et al. (2021) emphasize the combined ef-
fect of the simplicity of digital platforms and aware-
ness-raising initiatives in increasing the adoption of 
Fintech by women, particularly in informal sectors. 
They argue that these technologies, made accessible 
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via cell phones, serve to bypass technical barriers 
and integrate marginalized groups. Nguimkeu and 
Okou (2021) highlight the importance of mobile ap-
plications and simple digital solutions in giving in-
formal workers and small businesses access to digital 
markets. Agarwal and Assenova (2024) concur with 
this perspective, highlighting the effectiveness of in-
terfaces based on USSD technology, which enable 
use even for users of unconnected phones, while ex-
tending services via local agent networks.

Ebirim and Odonkor (2024) demonstrate that 
Fintech’s adaptability to local contexts, particularly 
through language support, facilitates financial in-
clusion. Mengistu (2022) agrees, asserting that these 
linguistic adaptations remove barriers for the un-
banked. Haridh (2022) also stresses the importance 
of removing barriers linked to linguistic diversity in 
regions where several local languages coexist. These 
authors agree on the impact of linguistic personal-
ization in improving the adoption of financial tech-
nologies, especially in multicultural environments. 
Badruddin (2017) emphasizes the combination of 
technological integration and educational programs 
to develop an understanding of digital tools. This po-
sition is shared by Danladi et al. (2023), who point 
out that targeted training campaigns increase the in-
tention to adopt Fintech, particularly among women 
in the informal sector. Latifah et al. (2023) comple-
ment these arguments by emphasizing the role of 
hands-on workshops and awareness campaigns in 
developing digital skills and reducing adoption bar-
riers. Pandey et al. (2022) confirm that training plays 
a key role in eliminating structural barriers, thus 
promoting broader financial inclusion.

Lim et al. (2019) demonstrate that perceived secu-
rity indirectly influences the continued adoption 
of Fintech by increasing the perceived usefulness 
of digital platforms. Nguyen et al. (2021) extend 
this thinking by explaining that the combination 
of perceived security and user satisfaction builds 
trust and supports sustainable adoption. Bajunaied 
et al. (2023) point out that perceived safety reduces 
concerns about digital risks, encouraging repeat 
use. Zhang et al. (2023) stress the importance of 
transparent and robust security infrastructures to 
consolidate the trust of Fintech users, an essential 
condition for broadening adoption and promot-
ing financial inclusion. Based on the various ele-
ments cited in the literature review and applying the 

Technology Acceptance Theory (TAT) developed by 
Davis (1989), the following research hypotheses can 
be constructed:

H1: Perceived usefulness of Fintech has a posi-
tive impact on informal women’s intention 
to adopt it. 

H2: Perceived ease of use of Fintech has a posi-
tive impact on informal women’s intention to 
adopt it.

H3: Improved access to financial services via 
Fintech has a positive impact on informal 
women’s intention to adopt it.

H4: Reducing the cost of digital transactions via 
Fintech has a positive impact on informal 
women’s intention to adopt it.

H5: The simplicity of interfaces and their com-
patibility with cell phones have a positive im-
pact on informal women’s intention to adopt 
them.

H6: The availability of Fintech applications in lo-
cal languages has a positive impact on infor-
mal women’s intention to adopt them.

H7: Fintech training and awareness initiatives 
have a positive impact on informal women’s 
intention to adopt Fintech.

H8: The perceived security of Fintech transac-
tions has a positive impact on informal wom-
en’s intention to adopt Fintech.

2. METHODS

2.1. Model and data source

This study adopts a quantitative approach aimed 
at evaluating the factors influencing the adoption 
of Fintech solutions by women working in the 
informal sector in Morocco. The sample for this 
study consists of 315 Moroccan women working 
in the informal sector. The study is based on pri-
mary data collected through a structured survey 
conducted between March and May 2024, specifi-
cally designed for this study. Participants were se-
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lected to reflect a diversity of socioeconomic profiles, 
ensuring that the main characteristics of this sector 
in Morocco are adequately represented. The wom-
en come from both rural and urban areas, thereby 
capturing disparities in access to technological and 
financial infrastructures as well as specificities re-
lated to geographical contexts. The participants are 
engaged in various activities typical of the informal 
sector, including local trade, handicrafts, services 
such as informal catering, and informal agriculture. 
These fields reflect the primary sources of income for 
women in this sector while highlighting the diver-
sity of informal activities in Morocco.In terms of so-
ciodemographic profile, the majority of participants 
are in the 25-45 age group, which is representative 
of active women in the informal sector. Regarding 
education level, over 60% of the women have a pri-
mary education level or below, reflecting the chal-
lenges related to literacy and access to education for 
this population. This characteristic is significant as it 
directly affects their ability to adopt and use digital 
tools such as Fintech.

The model used in this study is based on the theo-
retical framework of the Technology Acceptance 
Model (TAM) to explain the adoption of Fintech 
by women in the informal sector. The Technology 
Acceptance Model, developed by Davis (1989), an-
alyzes individual factors influencing technologi-
cal adoption, particularly the perceived usefulness 
and ease of use. The mathematical formalization 
of the model is given by the following equation:

0 1 2

3 4 5

6 7 8

1 2 3

 

 

  .

IAFT PUSE EASE

ACCE COST SIMP

LANG SENS SECU

EDUC SOCL INFR

β β β
β β β
β β β
δ δ δ ε

= + ⋅ + ⋅

+ ⋅ + ⋅ + ⋅

+ ⋅ + ⋅ + ⋅

+ ⋅ + ⋅ + ⋅ +

 (1)

The intention to adopt Fintech (IAFT) is measured 
on a Likert scale ranging from 1 to 5. Variables 
related to perception, such as perceived usefulness 
(PUSE), perceived ease of use (EASE), transaction 
cost reduction (COST), interface simplicity (SIMP), 
social influence (SOCL), and technological infra-
structure (INFR), are each evaluated through five 
items, scored on a Likert scale from 1 to 5, where 
the average of the responses is calculated to rep-
resent each concept synthetically. Improvement in 
access to financial services (ACCE) and perceived 
transaction security (SECU) use Likert scales 

ranging from 1 to 5 to capture the participants’ 
overall perception. The availability of applications 
in local languages (Arabic) (LANG) and aware-
ness and training initiatives (SENS) are coded as 
binary variables (1 or 0), indicating the presence or 
absence of these features, respectively. Education 
level (EDUC) is quantified in years of schooling.

2.2. Why use Ordered Probit?

The use of the ordered Probit model in this study 
is justified by the ordinal nature of the dependent 
variable, representing the degree of readiness for 
entrepreneurship. This model is suitable for vari-
ables with an implicit order of levels, allowing the 
estimation of the probability of each level of entre-
preneurial engagement. In this context, variables 
such as social pressures (NORM) and access to re-
sources (RESO) act as institutional factors likely to 
influence the different levels of entrepreneurial en-
gagement. Similarly, social role theory highlights 
the impact of cultural expectations on female be-
haviors, particularly domestic roles (TRAD) and 
mobility restrictions (MOBI), thereby justifying 
the use of an ordered model to capture the effects 
of these barriers on entrepreneurial engagement. 
Finally, the inclusion of control variables such as 
age, education level, and marital status provides a 
better understanding of the influence of individu-
al characteristics on the level of engagement.

3. RESULTS

3.1.	Robustness analysis

The use of recursive coefficient testing in an or-
dered Probit model is justified by its ability to 
evaluate coefficient stability in nonlinear contexts. 
Unlike the Ramsey test, designed for linear mod-
els, recursive coefficients check the consistency of 
estimates as observations are progressively added. 
This is essential in ordered Probit models, where 
the relationships between variables and catego-
ries follow a cumulative distribution. While the 
Ramsey test is effective for detecting specification 
errors in linear models, it is less suited for ordered 
Probit models due to their nonlinear structure. 
Recursive coefficients, on the other hand, allow 
the identification of breaks in estimates and en-
sure the robustness of the results.
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Figure 1 shows the recursive coefficient estimates 
(C1 to C12) of the model, accompanied by confi-
dence intervals at ±2.5 standard deviations. After 
initial fluctuations, the coefficients converge to 
stable values, indicating good model specifica-
tion. This stability demonstrates that the rela-
tionships between the explanatory variables and 
the dependent variable remain consistent across 
the sample, reinforcing the validity of the or-
dered Probit model.

The use of confidence ellipses is justified in the or-
dered Probit model to evaluate collinearity among 
explanatory variables. They provide a graphical 
visualization of correlations and coefficient sta-
bility while better accommodating the nonlinear 
specifics of the model. Unlike VIF, which quanti-

fies multicollinearity in a linear framework, con-
fidence ellipses offer a more suitable analysis for 
detecting problematic correlations in a nonlinear 
model, such as an ordered Probit model.

Figure 2 presents the confidence ellipses. Each el-
lipse represents the relationship between two ex-
planatory coefficients, with a circular or elongated 
shape indicating the degree of collinearity. The 
closer the ellipses are to a perfect circle, the lower 
the correlation between the variables. Conversely, 
elongated ellipses indicate significant correlation, 
suggesting potential problematic collinearity. The 
results in the figure show that the relationships 
between the coefficients are represented by el-
lipses close to a circle, suggesting low collinearity 
in the model. This confirms that the explanatory 

Figure 1. Specification testing: recursive coefficients 
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variables are well differentiated and contribute 
independently to the estimates, thereby reinforc-
ing the good specification of the model. However, 
slightly elongated ellipses between certain coeffi-
cients (e.g., between C(4) and C(5)) may indicate 
moderate correlations. Overall, there is no strong 
concern regarding collinearity in the model.

The White Test is favored in the context of an 
ordered Probit model due to its ability to detect 
general forms of heteroscedasticity, unlike other 
tests such as Breusch-Pagan or Goldfeld-Quandt, 
which rely on specific assumptions. The White 
Test does not require presupposing the structure 

of heteroscedasticity, making it particularly suit-
able for nonlinear models like the ordered Probit, 
where interactions and nonlinearities among ex-
planatory variables are frequent. Additionally, un-
like more restrictive tests, the White Test analyzes 
the dependence of error variance on predictors, 
including their quadratic and interactive combi-
nations. This flexibility allows the identification 
of forms of heteroscedasticity often invisible with 
other methods.

Table 1 presents the results of the White Test for 
heteroscedasticity in the model. The three main 
indicators (F-statistic, ObsR-squared, and Scaled 

Figure 2. Collinearity analysis based on confidence ellipses 
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Explained SS) show associated probability val-
ues (p-values) all greater than 0.05, indicating 
that the null hypothesis of homoscedasticity can-
not be rejected. The F-statistic (0.9845) and its p-
value (0.5207) suggest that the model’s errors do 
not have variance systematically linked to the 
explanatory variables or their interactions. The 
ObsR-squared indicator (76.3437) and its p-value 
(0.4997), based on a Chi-squared test, confirm this 
conclusion. Finally, the Scaled Explained SS, with 
a p-value of 1.0000, further reinforces the absence 
of evidence of heteroscedasticity in the data. These 
results indicate that the variance of the errors is 
constant, validating the assumption of homosce-
dasticity for the ordered Probit model.

Table 1. White test: Heteroskedasticity test

Test Value Probability

F-statistic 0.984596 Prob. F(77,237): 0.5207

Obs*R-squared 76.34371 Prob. Chi-Square(77): 0.4997

Scaled explained SS 37.64654 Prob. Chi-Square(77): 1.0000

In an ordered Probit model, the normality of re-
siduals is not an essential condition for the va-
lidity of estimates. Unlike classical linear mod-
els (such as OLS regression), where the normal-
ity of errors is a key assumption to ensure valid 
statistical tests, Probit models primarily rely on 
the assumption that the latent variable follows a 
standard normal distribution. However, analyz-
ing the residual distribution can be useful for 
detecting potential model specification issues 

(e.g., omitted variables or poorly modeled inter-
actions). If significant deviations from normal-
ity are detected, this could indicate that adjust-
ments or robustness tests are needed to enhance 
the reliability of the results.

Figure 3 shows the residual distribution of the 
model along with the results of the Jarque-Bera 
normality test. The histogram indicates that 
the residuals are generally symmetric, with a 
mean close to zero (2.36e-17) and low skewness 
(Skewness = 0.0736). The kurtosis (2.6659) is 
close to 3, indicating a distribution similar to a 
standard normal distribution. The Jarque-Bera 
test yields a statistic of 1.7497 with an associ-
ated probability of 0.4169. The p-value, being 
well above 0.05, does not allow rejecting the null 
hypothesis of residual normality. This indicates 
that the residuals follow a distribution consis-
tent with the normality assumption. Although 
residual normality is not a critical assumption 
for model validity, a residual distribution close 
to normal reinforces the reliability of the es-
timates. It also suggests that the model is well 
specified and that there are no major issues with 
the residuals, such as systematic errors or omit-
ted variables.

DFFITS measures the change in fitted predic-
tions when each observation is removed from 
the model, making it a powerful tool for assess-
ing the sensitivity of results to specific observa-

Figure 3. Jarque-Bera normality test 
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tions. Unlike other diagnostics, such as studen-
tized residuals, which focus more on coefficient 
stability or detecting anomalies in residuals, 
DFFITS provides a direct measure of the influ-
ence of individual points on model predictions. 
This is particularly relevant in an ordered Probit 
model, where ordinal data and nonlinear rela-
tionships can amplify the effect of certain ex-
treme or outlier observations.

Figure 4 illustrates the DFFITS values for each 
observation in the model. Each value indicates 
the impact of an observation on the model’s ad-
justed predictions when it is removed. In this 
figure, most DFFITS values appear to cluster 
around zero, suggesting that the majority of ob-
servations have no significant effect on the mod-
el’s predictions. No values seem to exceed the 
commonly used critical thresholds (±2√(k/n), 
where k is the number of model parameters and 
n is the number of observations), indicating the 
absence of highly influential observations.

These results confirm the overall stability of the 
model, as no specific observation dominates the 
coefficient estimates or compromises the valid-
ity of the predictions. This also reinforces the 
robustness of the ordered Probit model and the 

reliability of the conclusions drawn from the 
analysis.

3.2.	Ordered Probit model result

The empirical approach adopted in this study, 
conducted with a sample of 315 Moroccan wom-
en working in the informal sector, aims to ex-
plore the potential of financial inclusion through 
Fintech. Based on Davis’s Technology Acceptance 
Theory (1989), an ordered Probit model was used 
to analyze the intention to adopt Fintech. This 
model captures the cumulative nature of the re-
lationships between financial inclusion and indi-
vidual, social, and institutional factors, such as 
perceived usefulness, ease of use, and available in-
frastructure. Statistical tests, including recursive 
coefficients, confidence ellipses, the White Test, 
and DFFITS, used to analyze the influence of in-
dividual observations, were employed to evaluate 
the robustness and specification of the model, en-
suring the validity of the estimates. The results of 
the ordered Probit model are presented in Table 2.

Perceived usefulness (PUSE) shows a positive coef-
ficient and is significant at the 5% level, confirm-
ing hypothesis H1. This indicates that perceived 
usefulness has a positive effect on the intention of 

Figure 4. DFFITS: Model stability testing
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women working in the informal sector to adopt 
Fintechtechnologies. Perceived ease of use (EASE) 
exhibits a positive coefficient and is significant at 
the 1% level, validating hypothesis H2. These re-
sults demonstrate that the easier Fintechtools are 
perceived to use, the more likely they are to be ad-
opted by these women. Improvement in access to 
financial services (ACCE) reveals a negative and 
non-significant coefficient, leading to the rejec-
tion of hypothesis H3. This result suggests that 
expanded access to financial services does not ap-
pear to be a determining factor in the decision to 
adopt Fintech.

Regarding the reduction of digital transaction 
costs (COST), the analysis shows a positive coeffi-
cient significant at the 5% level. This supports hy-
pothesis H4, highlighting that cost reduction is a 
key factor in encouraging the adoption of Fintech 
technologies. Simplicity of interfaces (SIMP) 
shows a positive coefficient and is significant at the 
1% level, thus corroborating hypothesis H5. This 
result emphasizes that simple and intuitive inter-
faces promote the use of Fintechtools by women 
in the informal sector. The availability of applica-
tions in Arabic (LANG) has a positive coefficient 
and is significant at the 5% level, validating hy-
pothesis H6. This illustrates the role of linguistic 
adaptations in encouraging the adoption of these 
technologies. Conversely, training and awareness 
initiatives (SENS) display a negative and non-sig-

nificant coefficient, leading to the rejection of hy-
pothesis H7. This indicates that such initiatives do 
not appear to have a notable influence on the in-
tention of women in the informal sector to adopt 
Fintech.

Perceived transaction security (SECU) is associ-
ated with a positive coefficient and is significant 
at the 5% level, confirming hypothesis H8. This 
demonstrates that perceived security of transac-
tions is a lever for encouraging the adoption of 
Fintech. Regarding control variables, education 
level (EDUC) shows a positive coefficient and is 
significant at the 5% level, indicating that higher 
education levels promote the intention to adopt. 
However, social influence (SOCL) is associated 
with a negative coefficient and is significant at the 
1% level, reflecting a negative effect on the adop-
tion of Fintechtechnologies. Finally, digital infra-
structure (INFR) does not show significance, sug-
gesting it has no notable impact on the decision to 
adopt Fintech.

4. DISCUSSION 

The perceived usefulness of Fintech emerges as a 
key driver for its adoption. By offering practical 
solutions such as simplified access to microcredits, 
secure savings, and facilitated digital payments, 
Fintech addresses the specific needs of these wom-

Table 2. Results of the ordered Probit model 
Dependent Variable: IAFT
Method: ML – Ordered Probit(Newton-Raphson / Marquardt steps)
Sample: 1 315
Included observations: 315
Number of ordered indicator values: 5
Convergence achieved after 4 iterations
Coefficient covariance computed using observed Hessian

Variable Coefficient Std. Error z-Statistic Prob.

C 30.688033 7.776851 3.946074 ***0.0001

PUSE 4.634253 1.925158 2.407206 **0.0167

EASE 10.313099 3.850745 2.678209 ***0.0078

ACCE –1.701046 3.553636 –0.478678 0.6325

COST 4.982814 2.448702 2.034880 **0.0427

SIMP 10.945422 3.781276 2.894637 ***0.0041

LANG 9.357513 3.903975 2.396919 **0.0171

SENS –0.478568 0.718403 –0.666154 0.5058

SECU 9.965030 4.029284 2.473152 **0.0139

EDUC 5.140698 2.153331 2.387323 **0.0176

SOCL –12.975675 4.924885 –2.634716 ***0.0088

INFR 2.607249 2.189828 1.190618 0.2347

Note: *** Significant at 1%; ** Significant at 5%; * Significant at 10%.
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en, who are often excluded from traditional fi-
nancial services. These observations reinforce the 
findings of Shithii et al. (2024), who demonstrated 
that Fintech tailored to the economic realities of 
informal workers promotes their integration into 
the formal financial system. The simplicity of us-
ing Fintech technologies is also important to max-
imizing their inclusive impact. As highlighted by 
Ait Hbibi et al. (2021) and Arendse and Van den 
Berg (2024), intuitive and accessible interfaces de-
signed for users with limited digital skills are es-
sential. For women in the informal sector, often 
facing barriers such as limited literacy or poor ac-
cess to technology, simple mobile applications and 
visual tools are decisive factors in encouraging 
adoption. This implies that developers should pri-
oritize solutions that reduce perceived complexity, 
offering clear and easy-to-navigate options.

Improving access to financial services through 
Fintech must go beyond the mere availability of 
tools. Ndouna and Zogning (2022) show that ac-
cess alone is insufficient; users seek services that 
provide real added value, such as microcredits 
tailored to irregular incomes or payment options 
compatible with their daily needs. Efforts to pro-
mote financial inclusion via Fintech should, there-
fore, focus on increasing service personalization to 
make them more relevant and attractive. Reducing 
the cost of digital transactions is another key factor 
motivating the use of Fintech, especially for low-
income populations. Bachas et al. (2018) and Lawal 
et al. (2023) confirm that the fees associated with 
traditional financial systems are often prohibitive 
for women in the informal sector. By offering low-
cost digital services and raising awareness among 
informal workers about these solutions, Fintech 
can overcome one of the main barriers to financial 

inclusion.The availability of applications in Arabic 
is an important facilitating factor in ensuring the 
adoption of Fintech technologies. These findings 
align with the conclusions of Mengistu (2022) and 
Ebirim and Odonkor (2024), who emphasize the 
importance of adapting interfaces to cultural and 
linguistic contexts to reach marginalized groups. 
In Morocco, culturally adapted and translated ap-
plications would enhance accessibility for women 
in the informal sector, boosting their confidence 
and willingness to adopt these tools.

Training and awareness initiatives also need to be 
rethought to be more effective. While their im-
portance has been demonstrated in other studies, 
their impact remains limited when they do not ac-
count for the specific realities of informal sector 
women. Danladi et al. (2023) point out that inter-
active formats, such as community workshops or 
practical tutorials, could better engage these us-
ers and encourage them to adopt financial tech-
nologies. Moreover, the perception of transaction 
security is an important factor in building user 
trust, as noted by Zhang et al. (2023) and Nguyen 
et al. (2021). Concerns about digital risks can be 
addressed through robust infrastructures and 
awareness campaigns focused on data protection. 
In Morocco, ensuring advanced security systems 
and promoting their transparency is essential to 
fostering sustainable adoption of financial tech-
nologies.Overall, Fintech represents a powerful 
solution for financially including women in the 
informal sector, provided it meets their specific 
needs. Developers, policymakers, and financial 
institutions must collaborate to design simple, ac-
cessible, relevant, and secure services while invest-
ing in targeted awareness and training campaigns 
tailored to this vulnerable group of women.

CONCLUSION

This study aimed to examine the determinants of Fintech adoption among 315 Moroccan women work-
ing in the informal sector, including local trade, handicrafts, and agriculture. This scientific contri-
bution is based on original data that enrich the existing literature on Fintech and financial inclusion.
The Technology Acceptance Model (TAM) served as the conceptual framework, and an ordered Probit 
model was employed to assess the influence of key factors, including perceived usefulness, ease of use, 
cost reduction, and perceived security, on the intention to adopt financial technologies.

The findings reveal that perceived usefulness, ease of use, cost reduction, and transaction security sig-
nificantly influence the intention to adopt Fintech solutions. Additionally, contextual variables such as 
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educational level and prevailing social norms also play a substantial role, highlighting the specific chal-
lenges these women encounter in their daily environments.

These results contribute to the financial inclusion literature by offering a contextualized analysis of a 
vulnerable and under-researched population in developing countries. They underscore the importance 
of designing Fintech tools that are not only technologically effective but also culturally appropriate, lin-
guistically accessible, and socially acceptable.

From this perspective, the promotion of Fintech must be accompanied by tailored support mechanisms, 
including targeted training programs, community-based awareness campaigns, and user-friendly mul-
tilingual interfaces. Strengthening digital infrastructure is also essential to overcome structural barri-
ers that hinder large-scale adoption. By integrating these dimensions into public policies and private 
strategies, Fintech can become a powerful driver of financial inclusion, economic development, and 
women’s empowerment in the informal sector.

Finally, future research could enhance this approach by employing qualitative or longitudinal methods 
to better understand the evolution of adoption behaviors and the long-term socio-economic impacts of 
Fintech within informal economies.
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