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ABSTRACT

In the contemporary world of sustainable development, application of artificial intelligence
or Al to the cause of environmental conservation is one of the uncharted frontiers. In
particular, the use of Al technologies has a high potential for development in environmental
protection, which indicates the possibility of significant achievements in the sphere of
sustainability. However, the role that such technologies play in determining certain socio-
economic performances such as the achievement of increased women s control over their
lives is still registering progressive research interest. Women's rights advancement and
empowerment is one of the key agendas of the sustainable development and a centerpiece
that directly relies ‘on resources. Thus, it becomes imperative to know how Al can be
beneficial for women's participation in the creation of sustainable top practices. The issue
of applying Al the degree of inclusion of Al in sustainability activities, and access to
resources provides a rather different view of the technological progress’s impact on socio-
economic equality. The present article aims to examine of the impact of Al environmental
conservationism on women's empowerment with reference to the mediating function of Al
incorporation and the moderating variable of resource availability. To analyze the
intertwining of Al use in environmental protection (AIEP) with women's empowerment
(EW) and the interface between these two concepts, the designed PROCESS Model 14 is
applied, using the level of Al integration (LAIl) as the mediator and access to resources for
women (ARW) as the moderator.
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Introduction

Background:

The research highlights several key aspects:

1. Direct and Indirect Effects: We seek to determine if the extent to which Al is
employed in environmental conservation directly influences women’s rights, or if
this relation is moderated by the extent of Al application in sustainability
initiatives.
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2. Moderation by Resource Accessibility: We evaluate whether resource
accessibility for women, mediates the role of Al incorporation and women’s
advancement, and to what extent the resources amplify or suppress the
effectiveness of the Al technologies.

3. Implications for Policy and Practice: The paper’s implications are relevant for
the designing and execution of Al initiatives towards sustainable development.
Because Zanzibar specifically and other areas in the developing world more
generally have conditions that encompass Al’s positive elements influencing
women’s empowerment, the following section aims at providing a background to
support policymakers and organizations in determining a course of action.

By engaging in this research study, we hope to shed light on how to enhance Al
usage on the majority world for development, as well as stressing the need for adopting
resource availability to enhance the impact of the Al on emancipating women. The findings
of this study join the growing conversation on managing technology for socio-economic
development with special reference to advancing gender equality and why it is imperative
to guide the application of Al in this process.

Problem Statement

While more organizations and projects address environmental concerns through Al, only
limited research examines how and in what way these technologies affect socio-economic
indicators, including women’s rights. Although Al provides great promises to improve
sustainability, there is limited elucidation of its effects on women’s empowerment. Firstly,
how facilitation and integration of Al in environmental protection (LAIEP) affects the
relationship between potential Al application on women’s role (AIEP) and women’s
empowerment (EW) is unknown and how LAII strengthens this connection. Secondly, there
is this issue of access to resources for women (ARW), and how it moderates this
relationship that has not been discussed widely. Resource availability is, therefore, of great
importance in determining Al technology utilization, and its relationship with the
integration of Al may affect the level of advancement of women’s employment by means
of AL

Any given area lacks a coherent conceptual framework, which prevents
development of meaningful Al-related strategies for sustainable development that would
improve women’s status in the society. Therefore, this research seeks to fill several such
gaps by offering a systematic examination of the effect of Al incorporation and resource
availability on the enhancement of WM. It is important o understand such dynamics so as
to devise strategies that would help in creating positives ramifications of Al in enhancing
gender equality and SDG’S..

Research Objectives

e  To Test the Channels Through Which the Use of Al in Environmental Conservation
Affects Women’s Emancipation

e To control the mediating role of Al integration as the variable on the association
between the overall use of Al and women’s Empowerment.

o To aggregate the resource accessibility as a moderator between Al integration and
women’s Empowerment, the following hypotheses are formulated.

o To suggest measures for the improvement of the use of Al to drive SD and WE.

Literature Review

Today Al has emerged as a critical solution to environmental causes and the sustainability
of the planet. Below are some of the fields that use it; Environmental conservation where
it provides unique ways of monitoring the natural resources (Reichstein et al. , 2019). Yet,
the mainstream research on socio-economic externalities especially on women’s
empowerment is still in its infancy. Al technologies in this context can assist in the
protection of the environment through data analysis and accurate modeling of the outcomes.
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For example, the application of machine learning can lead to climate change impacts
forecasts, efficient resource management, and strengthened outlines for disaster
interventions (Rolnick et al . , 2019). Such developments offer a huge advantage to
sustainability improvement; however, it is still crucial to consider their effectiveness on
gender disparities, particularly on women. The cases on women empowerments are seen as
the prerequisite of sustainable development. The United Nations (2015) indicates that
eradication of gender inequality and women’s empowerment is central to promoting the
economic growth and development. The advances that Al may bring on the enhancement
of women’s rights, especially in the environmental domain, are both expansive yet intricate
(World Economic Forum, 2020).

Thus, two critical factors mediate the relationship between Al usage and women’s
empowerment: the extent of Al use for sustainable activities. Level of Al integration
implies the extent to which Al technologies are infused into environmental programs and
the extent to which they penetrate into the program’s working model (Binns et al. , 2018).
Thus, it can be implicitly assumed that higher levels of Al integration increase the
likelihood of achieving such purposes, including women’s empowerment. Thus, the main
interaction between the resource availability and the effects of Al integration on women’s
political rights lies in the difference in the values of access between men and women. Al is
a valuable tool to improve the overall standard of living in the society, and for that reason,
adequate education, financial support, and infrastructure are the critical needs for
organizations to implement the technologies (Klasen, 2018). The following is the main
identification of this paper: For women to reap the benefits that Al brings to environmental
causes, they need to have sufficient capital to interact and embrace those technologies.

Several research studies have attempted to examine the moderating impact of Al
integration on the relationship between Al and women’s’ ability. Al integration can improve
the outcomes of Al solutions by confirming that Al technologies are optimally implemented
and achieve the goals of sustainable development (Tegmark, 2017). AI’s involvement in
environmental programs plays a critical role in defining various socio-economic elements
like gender empowerment. A substantial number of scholarly papers discuss the positive
and negative real-life impacts of Al on women’s advancement. Direct effects are realized
effects on women’s socio-economic status resulting from Al utilization, while indirect
effects are the influences that may be cascaded via integration and accessibility of resources
(Zhang et al. , 2020). Choi also noted that women’s equality can be advanced by use of
Artificial Intelligence directly in that it enhances availability of information, and people’s
involvement in the decision-making processes, and generation of economic benefits.

Various factors arising with regional economic difference and socio-economic
status of the country moderate the relationship between Al use and women’s empowerment
(Miller & Pierson, 2019). For example, in areas where there is lack of capital mechanisms
in the application of Artificial Intelligence will not show a very high improvement because
of lack of structural infrastructure. On the other hand, in high-resource environments, Al
technologies may enhance, beneficially impact women’s quests and socio-economic
growth in general. There are critical influences that affect the progressiveness of
civilizations; access to resources is a moderating factor or variable that influences the
usefulness of Al technologies on women’s progress. It means that if resources are available,
women can effectively employ applications of Al and thus feel the benefits from the
existence of these tools (Graham et al. , 2020). The following considerations are very
crucial with regard to the likely consequences of Al integration for the status of women:
The interrelationships between these factors indicate not only that in areas with strong
resource support Al will have a more profound effect on women’s status for the better, but
also that the overall favourable balance of the interdependent effects here prioritized will
be the determining factor.
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The usefulness of the access to resources as a moderator has been established in
different research. For instance, a study by Kumar et al. (2020) confirms that female gender
who is financially and educationally empowered is in a right footing to seize the
opportunities presented by Artificial Intelligence technologies in personal and career
advancement. This serves as an indication that there is need to pay particular attention to
the aspect of resource accessibility while deploying artificial intelligence solutions into an
organization. Accessibility to resources and the enhancement of Al integration have a
correlation with each other regarding women’s empowerment. Generally, Al integration
may require massive capital to invest in IT equipment and personnel, which can be
enhanced by enhanced resource availability (Hacker, 2019). This interdependence means
that there must be perfect solutions that approach the problem of Al implantation and the
problem of availability of resources to the potentials of Al technologies.

The moderating role of the extent of integration of artificial intelligence as a
mediating factor on the relationship between the application of artificial intelligence and
the improvement of women’s status has been established in various research. Skillful
blending of the 4th industrial revolution technologies such as Al can further amplify their
contribution to women'’s equality by paying attention to the fact that these technologies do
not harm the bigger goals of the development otherwise referred to as the S.D.H goals
(Sweeney et al. , 2019). This implies that, the level of integration of Al is a key determinant
on the achievement of the optimum gains arising from Al intervention on the status of
women. Also, the moderating role of the resource accessibility in the context of the Al
integration and women’s empowerment indicates the need for favorable contexts. Resource
availability enhances the postive impact of Al integration where distribution equity is
imperative to achieve the full potential of technologies (Binns et al. , 2018).

In other words, learning how Al use, integration, and resource availability are
related can help organisations create efficient new initiatives that are powered by Al. As the
results, consisting of the integration of Al technologies and the accessible sources of
resources, the stakeholders are able to improve inclusive outcomes of Al application to
women’s entertainment, and development (World Economic Forum, 2020). All in all, the
literature substantiates the phenomenon under consideration and proves the definition that
Al has a complex effect on women’s ability to be empowered. When it comes to the role of
various Al technologies for sustainable development, it is possible to state that their
efficiency is closely dependent on the issues like Al integration and resource availability.

Conceptual Farmwork

Access to Resources for
Women

Level of Al Integration
(ARW)

(LAID

. UMSIALE Empowerment of Women
Environmentul Protection (EW)
(AIEP) )
Research Methodology

This current study uses a quantitative cross-sectional research design to examine the effect
of artificial intelligence (Al) in environmental conservation on women’s liberation. The
direct, indirect, and moderating effects of Al use, Al integration, and resource accessibility
are examined in the study with the help of PROCESS Model 14 developed by Andrew F.
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Hayes. Specifically, the sample consists of 570 respondents from organizations and
initiatives using Al for environmental protection. The ordinary participants include those
with pertinent roles to plays in the improvement of the project such as project managers,
field specialists, and women beneficiaries who are purposefully sampled for relevance to
the aimed objectives of the research. A structured questionnaire is developed to capture data
on the following variables:

Artificial Intelligence in Environmental Protection (AIEP): Measures the
degree and type of Al solutions used in environmental programs.

Al Integration Level (LAII): Evaluates the extent to which the Al technologies
are incorporated into sustainable development.

Access to Resources for Women (ARW): Assesses the coordination and
sufficiency of resources offered to women in these undertakings.

Women’s Empowerment (EW): Assesses the moderating effect of the resource
access by female individuals as well as Al on women’s empowerment results.

The questionnaire is conducted online to reach a large population of respondents

with a least amount of inconvenience. If the participant prefers anonymity and
confidentiality is maintained, the outcome is honest responses. Data is analyzed using
PROCESS Model 14 to evaluate:

The causal relationship between the direct effect of Al use (AIEP) and women’s
empowerment (EW).

The moderating role of the level of Al integration (LAII) on the relationship
between Al usage and women’s empowerment.

Resource accessibility as a moderator and its impact on the relation between
artificial intelligence integration and women’s empowerment.

Results and interpretations
Model Overview:

e Model: PROCESS Model 14

Dependent Variable (DV): Empowerment of Women (EW)

Independent Variable (IV): Use of Al in Environmental Protection (AIEP)
Mediator (M): Level of Al Integration (LAII)

Moderator (W): Access to Resources for Women (ARW)

Sample Size: 570

Path a: Effect of IV on M
Outcome Variable: Level of Al Integration (LAII)

Model Summary:
e R=.7663
e R2= 5872
e MSE =.1476
e F(1,568)=807.9475, p <.001
Coefficients:
Predictor Coefficient SE t P LLCI ULCI
Constant 0.0466 0.8103 0.0575 .5290 -0.7300 0.1633
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Predictor Coefficient SE t P LLCI ULCI
Use of Alin Environmental o0 0282 284244 < 001 07453  0.8559
Protection

Interpretation:

The Use of Al in Environmental Protection (AIEP) has a significant positive effect on the
Level of Al Integration (LAII), with a coefficient of 0.8006 (p < .001). This indicates that
higher usage of Al in environmental protection leads to a higher level of Al integration in
sustainable development initiatives.

Path b: Effect of M, IV, and W on DV
Outcome Variable: Empowerment of Women (EW)

Model Summary:

e R=.7991

e R2=.6385

e MSE =.1818

e F(4,565) =249.4822, p <.001
Coefficients:
Predictor Coefficient SE t p LLCI ULCI
Constant 0.0745 0.3099 0.2403 .8102 -0.5342 0.6832

Use of Al in Environmental
Protection

-0.0027 0.0492  -0.0559 .9554 -0.0993 0.0938

Level of Al Integration 0.5482 0.1041 5.2672 <.001 0.3438  0.7526

Access to Resources for
Women

0.4172 0.0985 4.2353 <.001 0.2237 0.6106

Interaction (LAIl x ARW) 0.9466 0.1103  8.5823 <.001 0.7300 1.1633

Interpretation:

1.

Use of Al in Environmental Protection (AIEP): The AIEP has no exact direct
relation on EW as it has the p =0.9554 which suggests that AIEP does not
independently empower the women without any help from Al integration or
moderation of access to resources.

Level of AI Integration (LAII): This follows that LAII has a large impact on EW
although there is a slight variation in the value of the coefficient which is equal to
0.5482 & significant at p <.001. This means that higher levels of Al integration in
sustainable initiatives lead to greater empowerment of women.

Access to Resources for Women (ARW): The analysis shows that the variables
in, and the access to, ARW have a strong positive impact on EW (coefficient = 0.
4172, p <0. 001), confirming that women’s access to resources increases the level
of their power and decision-making rights..
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4. Interaction (LAII x ARW): The significant interaction term (coefficient = 0.9466,
p < .001) suggests that the effect of LAIl on EW is moderated by ARW. This
indicates that the positive impact of Al integration on women's empowerment is
stronger when women have greater access to resources.

Conditional Indirect Effects:

The indirect effect of AIEP on EW through LAII is significant at different levels of ARW,
as shown below.

ARW Level Effect BootSE BootLLCI BootULCI
3.6250 0.4597 0.0756 0.3225 0.6153
4.0000 0.4619 0.0774 0.3216 0.6225
4.3750 0.4640 0.0796 0.3212 0.6296
Interpretation:

The indirect effects of AIEP on EW through LAII are significant at all tested levels of ARW,
with confidence intervals that do not include zero. This indicates that the mediation effect
of LAII on the relationship between AIEP and EW is consistent and robust across different
levels of ARW.

Summary:

The direct impact of AIEP on EW is not apparent, At the same time, EW has an impact on
the three components of AIEP: it influences both the perception of IEP by the external
environment and the evaluation of the transparency of IEP, as well as the awareness of the
existence of IEP as such. Thus, it can be stated that there is an indirect effect which consists
of LAIl mediating the relationship between AIEP and EW with ARW acting as a moderator.
This implies that the effect of Al integration moderates the correlation between Al usage
for environmental conservation and women’s advancement, with such moderation being
stronger where women are more endowed in terms of resource possession. The highly
significant interaction term again asserts that the improvement of women’s empowerment
by Al integration is more substantial if they have the needed resources. Therefore, Al
integration in the efforts of environmental protection can go a long way in empowering
women when they are well resourced. Therefore, it was found that both Al integration and
resource accessibility are complimentary towards the attainment of the concept of
Empowerment of women for sustainable development.

Discussion of Results

Evaluating the empirical analysis based on the PROCESS Model 14, the moderation of
used assets for women (ARW) can help to reveal how the use of Al in environmental
protection (AIEP) affects the level of women’s empowerment (EW) depending on the level
of Al integration (LAII). This study has also aimed to examine the direct relationship of
EW efficiency concerning AIEP; nonetheless, the value was insignificant (coefficient = -0.
0027, p =. 9554). This means that the integration of Al in environmental protection does
not necessarily imply improved women’s rights without combination with other
interventions. This finding indicates that even as the Al technology is likely to promote
sustainable development for empowering the less privileged in the society, the empowering
effect is not tangible and is overshadowed by some other conditions. Thus the relationship
between AIEP and EW mediated by LAII was significant at all the levels of ARW. More
precisely, At low, medium, and high levels of ARW, the conditional indirect effect
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amounted to 0. 4597 to 0. Of the total of 4640, the results that do not contain the value of
zero make up the confidence intervals. The analysed results signify that there is a strong
mediated effect of LAIl on the connection between AIEP and EW. The extent of Al
application in sustainability activities enhances the relationship between Al application and
influencing women. The interaction between LAIl and ARW was also statistically
significant, which is equal to 0. 9466 and significant less than 0. 001. This means that the
Al integration in organizations has an effect on the level of women’s empowerment
depending on the amount of resources available. In other words, the positive effect of the
introduction of Al on the level of women’s self-advancement is contingent upon the amount
of the available opportunities for women. This implies that for the technology of Al to be
utilised in the path of sustainable development, availability of resources is one of the
paramount factors and this also supports the point that resource enhancement boosts the use
of Al technology.

Due to the moderate yet significant mediation role of LAII, the present study calls
for enhanced integration of Al technologies in sustainable development programs. It can be
concluded that merely introducing Al into environments is not enough; the degree of Al
needs to be established to enhance the impact towards increasing women’s exposures. The
obtained results suggest that organizations and policymakers should pay more attention to
Al integration, striving for the radical improvement of interventions aimed at empowering
women. This shows that ARW has a strong moderation effect on the relationship between
the availability of human resources and the impact of Al integration. For the appropriate
usage of Al technologies and avoiding the deterioration of women’s situation, it is critical
to provide women with the relevant training, finance, and facilities. Policy makers and
development programmes have to focus on increasing accessibility of resources in order to
increase impact of the Al based undertakings. The findings imply that in order for Al to
positively impact women, there is need to incorporate it according to the level of investment
and having the technologies accessible to the empowered women. Recommendations
should involve integration of proper programs and projects that will render a multifaceted
support in terms of training, technical and otherwise, as well as necessary resources that
women ought to get for effective utilization of the Al technologies. There is ample evidence
the types of Al portrayed in environmental protection affect women’s empowerment firstly
through the degree of Al integration and secondly this relationship is significantly
moderated by the amounts of resources available. For achieving SDs’ goals in the
connection with Al, one must concentrate on Al deployment optimization and work on
increasing female sufficiency levels. This approach will improve the efficiency of artificial
intelligence and support the general concept of women’s rights in the sustainable
development process.

Conclusion

This research on the impact of artificial intelligence for the promotion of women’s rights in
the perspective of environmental conservation is insightful. Through the use of PROCESS
Model 14, the study established the mediation and moderation effects of Al integration and
resource access on women’s empowerments directly and indirectly. The study highlights
the fact that with Al solutions, there is lots of potential in terms of bringing sustainability
improvements but the ability of Al to impact women is dependent on the level of Al
updation and availability of resources in the concerned country. Therefore, it is evident that
Al integration is vital in realising the potential of several innovations that are anchored on
Al to address women’s subordinate status. Appropriate Al integration into environmental
undertakings boosts the possible positive impacts of Al solutions. Also, resource
accessibility serves as another moderate aspect in augmenting the impact of integrating Al
into a company for women. Thus, the relationship between these variables points to the
further relevance of both Al integration and development resource availability to create
more inclusive and sustainable development solutions.
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Recommendations

Enhance Al Integration in Environmental Initiatives: Ensure adequate fund assignment
on the prospects and facilities essential for Al application on environmental projects. This
entails enhancing new equipment, installing artificial intelligence systems, and setting up
best practices for data management. Provide capacity-building solutions to enhance skills
and knowledge in Al implementation among stakeholders such as the women. Regarding
the latter, this training should encompass the practical side of Al tools and their usage in
environmental settings.

Improve Resource Accessibility: Ensure that there are more educational programmes and
training sessions in the field of Al and environmental management available to women and
people of colour. Such scholarships and funding of the programs can go along way in
eradicating these educational disparities. Fund women financially and bring other
incentives to push them to work on Al environmental initiatives. This may be through
provision of funds which may include grants, loans or any other usable materials that can
enable women to have the capital required for them to be partakers and benefit from these
programs.

Foster Collaborative Partnerships: Promote the networking of governmental
organizations, business entities, learning institutions and non-governmental organizations.
Cooperative strategies can serve to unify actions, distribute materials and funds, and design
extensive programs for Al implementation and for increasing women’s influence. Engage
the local residents especially the women in the formulation and execution of environmental
programs with Artificial Intelligence. This is effective since it incorporates the views of all
the stakeholders hence fulfilling their needs and requirements.

Develop Targeted Policies: Advise and develop policies, on the use of an Al solution
within the environmental management sector while considering the gender factor. Such
policies should aim at the debarment of systematic inequalities in learning institutions. The
parties must also develop frameworks for tracing the effects of the adopted Al solutions
concerning women’s empowered status and environmental status. This involves choosing
performance targets and assessment criteria, gathering data and synthesizing results for the
purpose of advising changes and enhancements to policy.

Promote Inclusive Al Design and Implementation: Guarantee that the created Al
systems and applications are developed with the consideration of gender matters. This latter
facet refers to the manner in which the needs and experiences of women ought to be
incorporated into the processes of designing and implementing Al technologies. Ease
digital evolution problems by expanding the access to technologies and growing coverage
of internet in regions. This will help extend equal chance of engagement in initiatives
involving Al, and boost advantages of such plans in benefit of women.

Encourage Research and Innovation: Finance and contribute to the investigations of how
artificial intelligence can be used to preserve the environment, and how women can benefit
from it. It will also be useful in developing the current research findings on best practices
and new trends for use. Encourage the creation and implementation of the new Al-based
technologies that can contribute to the solution of global environment problems and
decrease the gender gap. Promote the use of trials and prototypes as ideas for changing
practices are tested before going ahead to implement them.

Raise Awareness and Advocacy: This can be done through the development and release
of awareness commercials with messages that aim to talk about the protection of the
environment through the use of Al technologies, and promoting the enhancement of women
by virtue of technologies in Al. Such campaigns should be directed both at laymen and
decision-makers. Promote Al in policies and practices for environmental conservation and
fight for women’s rights. Participate in activities that will enable one to lobby and advocate
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for changes in policies, organizations, corporations among others. When these
recommendations are adopted, the advantage of Al in the promotion of environmental
sustainability and the achievement of women’s rights will be greatly boosted. All these will
help in attaining equitable development outcomes leading to a more sustainable world.

Future Research

Future studies should also build on these gaps in the following ways to strengthen the
understanding of the effect of AI on women’s rights. To begin with, the future research
could shed light upon how the interconnection of Al technologies, resource availability, and
women’s liberation transforms with the passage of time. Second, further research could
compare how various areas are affected by the implementation of various Al-based
projects, as the lack of balance in socio-economic development of different regions can
define the results of technology application. Third, qualitative research could supplement
quantitative results by reporting and revealing the emperical interactional processes, which
might contribute to empowering women in Al-engaged environmental initiatives.
Consequently, exploring specific applications of Al, including Al tools and frameworks,
and their application, for instance, in resources management based on machine learning or
analytical predictions of climate change’s effects might provide more nuanced ideas of how
concrete types of Al influence the advancement of women’s rights. Last, analyzing the
efficiency of specific measures introduced with the aim of improving the application of Al
and available resources to sustainable development could provide implementable
suggestions on how to improve the efficiency of Al effect on sustainable development.

Policy Implications

The implication of the finding of this research includes several policies implications. Al
technologies can benefit several aspects of environmental considerations; thus,
policymakers should focus on implementing Al first in a way that will allow for the
technologies to be integrated into organizational work as efficiently as possible. For proper
integrating Al and increasing the preparedness of stakeholders, educational investments
and building infrastructure are required. In addition, the latter should address the issues of
resource availability regarding women, namely education, funds, and applications. Al
technologies’ impact in education can be made even more positive by increasing resource
availability; therefore, it is imperative that policies fill in resource disparities. Also they
need to encourage proper cooperation between governmental institutions, businesses,
NGOs and other stakeholders in order to promote Al technologies for the purpose of gender
equality and sustainable development. Making Al an equitable effort will maximize the
results attained in this field hence increasing the effectiveness of the results produced. Last
but not the least, the assessment of effectiveness of the Al propelled endeavors for the
betterment of the women empowerment should be continuous. Governmental leaders
should be striving for the details of the evaluation criteria for the planning and
implementation of Al technologies and resources, the ways of improving these
undertakings according to the analysis of the context and the results of the Al’s
performance. Considering these policy implications, stakeholders can optimize the usage
of Al technologies on the concepts of women’s empowerments and improvement of
sustainable development and overall resilience of the societies.
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