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Abstract 
 
Free and Open-Source Software (FOSS) has grown substantially over the past decades, becoming an 

essential part of the modern world. FOSS refers to software that preserves the user’s freedom to read the 

program’s source code, make modifications and redistribute it. Since the source code is open and 

accessible to everyone, the user is not only permitted, but also encouraged to make modifications to the 

software to fill specific needs. Corporations utilize that capability to get access to specifically tailored 

software for their needs, while proprietary software fails to meet that promise due to providing a 

standardized package of the software, adopting a one-size-fits-all approach. Therefore, FOSS allows for a 

more efficient fulfillment of software needs. Additionally, FOSS can play an important role in the 

protection of human rights in the digital realm, particularly in the case of the right to privacy. Because of 

its transparent nature, FOSS is more respectful towards the user’s privacy, compared to proprietary 

software, since the latter restricts the user from knowing the program’s under the hood functionality. With 

closed source software, arises a problem of asymmetric information between the software company and 

the consumer. FOSS offers a solution to this information asymmetry, by allowing users to obtain 

information about the inner workings of the program they rely upon. Through FOSS, the imbalance of 

power between the developer and the user disintegrates. 
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Introduction 

 

 Free and Open-Source Software (FOSS) has blossomed over the past decades, securing its 

place as an integral part of the modern world. From the Apache web server to the Mozilla Firefox 

internet browser and the GNU/Linux Operating System, FOSS seems to be everywhere we look. 

Even in space exploration, FOSS acts as a companion to the human race, seeing the International 

Space Station switching to Linux in 2013 and NASA utilizing an open-source operating system and 

flight software framework for the Ingenuity helicopter of the Perseverance rover in 2021.  
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Free and Open-Source Software? 

 

 Free and Open-Source Software refers to software that preserves the freedom of the user to 

view, run, alter and redistribute the software as they see fit. Contrary to closed source / proprietary 

software, users have access to the source code and are able to study the inner workings of the 

program, modify it to better suit their needs and share their modifications with the community. 

 

  Free Software differs from Open-Source Software, although they are often presented as one. 

Free Software, according to the Free Software Foundation (FSF), means that the program must 

respect the right of the user to run the program for any purpose, the right to read and modify the 

program’s source code, the right to redistribute copies of the program and the right to distribute 

modified versions of the program. When we discuss Free Software, it’s crucial to understand that 

‘free’ doesn’t refer to software that’s free of charge (gratis software), but to software that ensures 

the freedom of the user (libre software). Since unfree software is a social problem for the FSF, the 

role of Free Software is essential for guaranteeing the freedom of society, through the promotion of 

social solidarity and freedom in the modern Digitalization Era. In practice, Free Software embodies 

a set of social and ethical values, which differentiates it from Open-Source Software. 

 

  According to Richard Stallman (2009), father the of Free Software Movement, Open Source 

doesn’t incorporate the social values of Free Software. Open source aims for a more practical, non-

ethical and non-prescriptive approach, that focuses on the development of programs by a 

community, making the software more reliable by providing universal access to the source code. 

While Free Software focuses more on the protection of the user’s freedom and rights, Open Source 

tends to be more interested in developing powerful and reliable applications, which is achieved 

through the ‘openness’ of the source code. In spite of the ideological differences among the two 

groups, Free Software and Open Source are closely related in practice. 

 

 As mentioned above, both Free Software and Open Source require the source code to be 

open, modifiable and redistributable. To ensure those freedoms, Stallman came up with the concept 

of Copyleft licenses, that license the software but also protect the user’s freedom to read the code, 

make modifications and redistribute the software (Stallman, 1999). Contrary to traditional 

Copyright licenses, the Copyleft licenses, as for example the GNU General Public License, ensure 

the user’s aforementioned freedoms and demand that any new fork or modified version of the 



software automatically adopts the licensing principles of its parent software (Schweik, 2007). The 

Copyleft licenses provide a solution for developers that look to license their software without 

choosing between the two extremes of all rights reserved and no copyright at all. Thus, the Copyleft 

licenses retain the freedoms of the user, while also keeping the source code outside of the public 

domain, i.e. subject to no copyright at all. 

 

 
FOSS and the addressing of software needs 

 

 The development model of FOSS applications brings a lot of benefits to enterprises and 

households alike, allowing the combined programming knowledge, creativity and expertise of a 

decentralized internet community to shine (Pappas-Johnson, 2001). The development process is 

based around thousands of volunteer programmers co-developing applications through the internet, 

suggesting improvements, bug fixes and new features. Of course, this doesn’t mean that the entire 

FOSS ecosystem is built on altruism - in the absence of economic motives. Large companies, like 

Microsoft and Google, invest heavily on Open-Source Projects. IBM recently acquired Red Hat - 

one of the biggest companies that built a successful business model around Open Source during the 

1990s - for $34 billion dollars in 2019. Enterprises show interest in Open Source because it 

provides the means for obtaining customized software that better meets in-house needs (Bessen, 

2002). Open Source, compared to proprietary software, has an advantage in satisfying the user’s 

needs due to the customization it offers. Since the source code is open, the user is not only 

permitted, but also encouraged to make modifications to the software to fill specific needs and share 

it. Large companies utilize that capability to get access to specifically tailored software for their 

needs. 

 

 Proprietary software fails to meet that promise by providing a standardized package of the 

software, adopting a one-size-fits-all approach. As a result, many features go unused, which 

unfortunately makes applications feel “bloated”, and at the same time missing important features 

that are specific to the needs of each user. Additionally, as Bessen (2002) puts it “the cost of 

debugging ultimately limits the ability of standardized products to meet highly disparate needs”, 

because the debugging cost is positively correlated with more complex and feature-rich programs. 

The Open-Source development model makes it possible for enterprises to get the source code from 

an existing project and tailor it to meet their specific requirements, allowing for a more efficient 

fulfillment of their software needs. The efficiency of Open Source explains how an application 



written and maintained by volunteers, that, in practice, functions as a public good, can compete 

directly with software developed by large corporations. 

 

 Businesses might also prefer relying on Open-Source elements for strategic reasons, since 

being dependent on commercial / closed source software can be identified as a vulnerability for the 

interests of the company. If the software provider were to shut down or dropped support for the 

software, the company would have no choice but to assess damages and restore its operation 

through new expenses and product licenses. The bug fixing process would also be entirely resting 

on the software provider. As a result, the company would be dependent on an external actor for 

ensuring its operational status and protection from bugs and software vulnerabilities.  

 

 Privacy and Security could by their own be a reason for enterprises to prefer relying on 

Open-Source programs than their proprietary counterparts. When a program is closed source, the 

user can’t be sure about what actions the program takes when executed, since it’s not uncommon for 

programs to carry backdoors and collect user information (Stallman, 2002). Even if a program 

doesn’t incorporate malicious behaviour, bugs in code could leave the user/company susceptible to 

cyber-attacks. FOSS offers a solution to both of these problems, seeing that the code is open and 

modifiable, malicious elements wouldn’t be accepted into the program by the community. At the 

same time, more eyes looking at the code, combined with user feedback, means that bugs and 

software vulnerabilities would be easier to locate and patch (Raymond, 1999). In the theoretical 

level, FOSS should be more secure than proprietary software because vulnerabilities should be 

easier to pinpoint and fix. However, since the source code is also accessible to malicious users, 

there is room for found vulnerabilities not being reported or patched. Singh et al (2013) conclude 

that “… open-source software is not automatically more or less secure than proprietary software. 

Both development approaches have their strengths and weaknesses, but neither automatically 

produces more secure code than the other”. Of course, the debate about the security of FOSS is far 

from over. 

 

 
FOSS, Transparency and Digital Rights 

 

 In June of 2020, the president of the United Nations, Antonio Guterres, presented the 

Secretary-General’s Roadmap for Digital Cooperation, that aims to get all people connected, 

respected, and protected in the digital age. Since human rights apply both online and offline, the UN 

recognizes the protection of human rights in the digital sphere as an important issue to be addressed, 



underlining the fact that the constantly evolving digital technologies can also be used for 

surveillance and censorship. The mass collection and processing of personal data can a be a threat 

to the right to privacy, therefore, arises the need for transparency when an individual’s data are used 

by large corporations and governments. The General Data Protection Regulation (GDPR) is a 

privacy and security law passed by the EU, amounting to an holistic approach for ensuring the 

privacy and data protection of EU citizens. GDPR applies since May of 2018 and stipulates large 

penalties for companies that aren’t GDPR – compliant. The United Nations promote the 

establishment of internationally agreed standards on data protection and the protection of the right 

to privacy, with the EU leading the way. This is especially apparent when it comes to private 

companies, that collect personal data for commercial reasons. 

 

 FOSS can play an important role in the protection of human rights in the digital realm, 

particularly in the case of the right to privacy. Because of its transparent nature, FOSS is more 

respectful of the user’s privacy, compared to proprietary software. The source code is open and 

accessible, and even if it’s not understood by everyone, a community of programmers studies the 

code on a daily basis, suggesting improvements and patching bugs. Since the source code is open 

and the developers of the software are at the same time users of it (Von Hippel, 2001), the 

incorporation of telemetry wouldn’t be embraced neither by the community nor by the developers. 

Additionally, supposing that someone contributed code that introduced malicious elements to the 

program, that code would not be accepted by the moderators of the project, let alone the 

community. Even if a decision was made to encompass user data collection and potentially 

unwanted behaviour, the creation of a fork of the original project, one that lacks those 

characteristics, would have been quick to emerge, owing to the openness of the source code. This 

type of transparency allows users to place their confidence in FOSS programs, in contrast to closed 

source commercial software, where the user is restricted from knowing the program’s under the 

hood functionality. FOSS endorses the privacy by design concept, where nothing is a secret to the 

user. 

 

 Regarding closed source software, arises a problem of asymmetric information between the 

software company (developer) and the consumer (average user). The former has better information 

on the software product, thus creating an imbalance of power between the two, with the latter being 

at a disadvantage. The user is uncertain about the behaviour of the software he relies upon, since he 

has no way of knowing the actions that the program takes. FOSS offers a solution to this 

information asymmetry, by permitting users to obtain information about the inner workings of the 



program. Through FOSS, the imbalance of power between the developer and the user disintegrates 

due to oversight from the users and the broad development base. 

 

Conclusions 

 

 This paper attempted to demonstrate how FOSS acts as the way forward for freedom, 

transparency and efficiency in the modern Digitalization Era. With the rise of big data and the data 

collection practices of big corporations maturing, FOSS performs as an isle of freedom and 

transparency in the modern digital technologies’ ocean, providing the user with essential freedoms 

to obtain, modify and distribute software, while ensuring that the right to privacy remains respected. 

Both the average users and companies can - and do - entrust FOSS applications with critical tasks, 

due to their transparent nature and efficient fulfillment of software needs. 
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AI and gender bias: Can an algorithm enhance gender discrimination? 

Panagiota Stavrou, Aggeliki I. Vakirtzi , Antonia Nefeli Karaleka 

 

Abstract  

In the recent years, the effect of Artificial Intelligence globally is remarkable. The evolution 

of AI has changed the world. Although the impact of AI’s development enhances gender 

biases, in many cases positions for women are limited due to the algorithm. This is especially 

noticed in high-skilled positions. The working sector of AI development is also largely male-

dominated, thus contributing to the one-sided development of the algorithm. It is also 

observed that ΑΙduplicates gender stereotypes. Characteristics such as natural beauty or hair 

colour are mainly associated with women, while professional prestige with men. An 

algorithm can affect social thinking, so it is crucial to encourage women’s participation in 

AI’s systems and make suggestions to address gender inequalities in AI applications.  

Keywords: Artificial Intelligence, gender bias, women, algorithm, Machine Learning 

 

Introduction  

The development of AI, over the years, is really crucial for our society, because it improves 

people’s everyday lives. But what is Artificial Intelligence? “Artificial Intelligence refers to 

the ability of a machine to reproduce a person's cognitive functions, such as learning, design 

and creativity”(Τι Είναι η Τεχνητή Νοημοσύνη Και Πώς Χρησιμοποιείται;, 2020).Some 

Artificial Intelligence technologies have been around for over 50 years. Nevertheless, the 

evolution of computers, the availability of innumerable data and new algorithms have 

allowed the rapid development of AI.  

Automation and AI have definitely changed the environment of humanity, as they are 

involved in decision making and other job processes (Efthymiou et al., 2020).But how can 

this technological advancementchange the position of women in the labor market?According 

to a research, which was included in UNESCO’s 2019 report, shows that the gender 

inequality in AI perpetuate gender stereotypes. According to UΝESCO: “These gender biases 

risk further stigmatizing and marginalizing women on a global scale and they may counteract  

the progress that countries have made about gender equity” (Division for Gender Equality, 



UNESCO, 2020). Moreover, the IMF estimates 11% of jobs currently occupied by women 

(more than those currently held by men) are affected by AI and other emerging 

technologies(Efthymiou et al., 2020).At the same time, AI tends to enhance gender 

discrimination, as it seems that male participants are remarkably more than female, at 

positions of technology.  

In the sector of AI women are facing discrimination because of gender stereotypes. Gender 

bias is the most important difficulty that AI has to diminish. More specifically, as bias it is 

defined a prejudice against one group or a person which considered to be unfair. According to 

Harvard Business Review, gender bias occurs in machine learning; for example, in the 

dataset if women are not participating in machine learning, then bias errors happens and 

stereotypes are growing, leading to gender discrimination (International Women’s Day, 

2021). 

Another example of gender bias observed in institutions of AI using machine learning; there, 

a husband and wife applying for a credit card having the same income, expenses and debt as 

her husband. The credit card company gave the wife the credit limit in half the amount 

comparing to her husband being unable to explain the reason that the algorithm deemed the 

wife significantly less creditworthy. It seems that gender bias is pervasive and has profound 

impacts on women’s involvement in AI that need to be overcome (Smith & Rustagi, 2021). 

 

AI and women employment  

TheArtificial Intelligence greatly affects the labor market itself. The automation has an 

impact on the cooperation between employer and employee. In our days, job offer and job 

demand are carried out through websitesor applications, which operate on the basis of a series 

of algorithms. Thisoften ends up in the limited occurrence of highly qualified jobs for 

women. For example, a high-ranking position in a large company is more likely to be 

forwarded to men than to women by a website or application. As a result, an algorithm often 

reproduces gender discrimination. This is due to the fact that 78% of workers in the 

technology sector are male. This greatly affects the algorithm, as it is mostly influenced by 

men. The importance of female intervention in the construction and co-construction of 

Artificial Intelligence is great, as it gives a different perspective purely based on gender 

difference (Deva, April 2020). 



Only 22% of women are professionally engaged in Artificial Intelligence. Due to the small 

participation rate and because algorithms are human creations, a one-sided approach to their 

development is very likely. As a result, the algorithm is possible to encourage gender biases 

issues (Smith & Rustagi, 2021). 

Specifically, human generate data that goes into databases. AI developers determine the big 

data and input data rules, so the algorithms learn to make predictions. To this effect, these 

stages may bring in biases that become embedded in AI systems (Smith & Rustagi, 2021). 

It is crucial to emphasise that with the AI development, organizations have to contribute to 

women education and participation in automation and machine learning. It is essential to have 

mechanisms to protect gender equality, leaded by experts and affected groups (Division for 

Gender Equality, UNESCO, 2020). 

How AI promotes the adjuvant female role 

Studying biases in AI is not a new field. However, recent studies (Sun et al., 2019) focus on 

how Natural Language Processing (NLP) and Machine Learning (ML) contribute to 

reproduce already existing societal biases by transferring them via AI technological tools to 

the new generations. This seems accurate as ML algorithms are based on natural human 

language which reflects human relationships. In other words, word embedding involves 

mapping individual words in specific contexts, analyse their framework and connection and 

create geometric relationships (Hsu, 2017). As Dr. Muneera Bano mentions, a classic 

example of gender biases in AI is Google Translate and other similar translation tools. Their 

databases depict stereotypes which are incorporated in each language and the most prominent 

example of such a bias is the relation between genders and occupations. For example, job 

positions such as prime-ministers and presidents are connected with male personal pronouns 

while secretaries and nurses are connected with female pronouns (Madgavkar, 2021).  

Over the years, with the development of AI, consumer electronics and smartphones include 

virtual personal assistants like Siri, Alexa and Cortana, which have female names and voices. 

AI software programmers have chosen female virtual assistants, who reinforce the social 

reality, in which a majority of personal assistants or secretaries in both public and private 

sectors are women. AI ethicist Josie Young recently said that “when we add a human name, 

face, or voice [to technology]… it reflects the biases in the viewpoints of the teams that built 

it”(Chin & Robison, 2020). Furthermore, virtual assistants are designed to have a calm, polite 

and willing voice as it is socially acceptable for women (Fung, 2019). 



Moreover, a study that took place in 2018, put 20 lawmakers to smile in their official photos. 

“The google top suggested labels” noted a smile for 70% of female and only 10% of male. 

The male participants were tagged as “business person”, however female participants were 

tagged for their skin, hairstyle and neck (Simonite, 2020). 

The after-effect of this, is that women are pictured according to their physical features. This 

may be due to the fact that 300million fewer women access the Internet and 20% less women 

than men have a smartphone. “These technologies generate data about their users, so the fact 

that women have less access to them inherently skews datasets. Even when data is generated, 

humans collecting data decide what to collect and how”(Deva, April 2020).Although, 

according to a research by the MIT Media Lab “bias against women has a smallest 

percentage as compared with age and race biases” (Krishnan et al., 2020).  

Conclusion 

In conclusion, as we mentioned above, the evolution of Artificial Intelligence (AI) in recent 

years is continuous and indisputable. This development contributes advantageously to 

people’s everyday lives. Although, it is essential to apprehend the issues that arisen from AI, 

ML and STEM, especially in gender equality. As we already analyzed, is observed a gender 

gap phenomenon in AI systems. So, it is crucial to take measures to encourage women to 

participate and choose AI developing teams. In this way, with the representation of women in 

the field of AI, gender bias issues will be decreased significantly.  

In addition, social change leaders can advance gender equity by using feminist data practices 

to help fill data gaps. As Smith and Rustagi refer “Feminist data can help center the voices 

and experiences of marginalized individuals, including women and girls”. Another 

suggestion is that social change leaders can promote AI literacy training and organize 

workshops to help people understand the impacts of gender discrimination. Also, critical 

thinking is really important to comprehend the gender gap phenomenon in AI systems and 

what we can do to “eliminate” it (Smith & Rustagi, 2021).  

To sum up, AI seems to facilitate greatly to people’s everyday lives, especially in the field of 

healthcare. However, it is crucial to understand that AI systems are human creations and as a 

result they may reflect parts of the social consciousness. Therefore, the gender gap 

phenomenon needs to be discussed, not only in context of AI, but also in the social context.   

 



 

 

 

References 

Τι είναι η τεχνητή νοημοσύνη και πώς χρησιμοποιείται; (2020, September 9). Ευρωπαϊκό 

Κοινοβούλιο. 

https://www.europarl.europa.eu/news/el/headlines/society/20200827STO85804/ti-einai-i-

techniti-noimosuni-kai-pos-chrisimopoieitai (Last Access: 26/9/2021). 

Efthymiou, I. -. P., Psomiadi, A., Diareme, K. C., & Chatzivasileiou, S. (2020). Using AI 

Changes the Paradigm of Women's Participation in Politics. HAPSc Policy Briefs Series, 

1(2), 26-34. Doi: https://doi.org/10.12681/hapscpbs.26479 (Last Access: 26/9/2021) 

Division for Gender Equality, UNESCO. (2020, August). ARTIFICIAL INTELLIGENCE 

and GENDER EQUALITY: Key findings of UNESCO’s Global Dialogue.  

Deva, S. (2020, April 10). Addressing the gender bias in artificial intelligence and 

automation. Open Global Rights. Available at:https://www.openglobalrights.org/addressing-

gender-bias-in-artificial-intelligence-and-automation/(Last access: 29/8/2021).  

Smith, G. &Rustagi, I. (2021, March 31). When Good Algorithms Go Sexist: Why and How 

to Advance AI Gender Equity. Stanford Social Innovation Review. Available at: 

https://ssir.org/articles/entry/when_good_algorithms_go_sexist_why_and_how_to_advance_

ai_gender_equity(Last access: 26/9/2021). 

Chin, C. & Robison, M. (2020, November 23). How AI bots and voice assistants reinforce 

gender bias. BROOKINGS. Available at: https://www.brookings.edu/research/how-ai-bots-

and-voice-assistants-reinforce-gender-bias/ (Last access: 29/08/2021). 

Fung, P. (2019, June 30). This is why AI has a gender problem. World Economic Forum. 

Available at: https://www.weforum.org/agenda/2019/06/this-is-why-ai-has-a-gender-

problem/(Last access: 29/08/2021).  

Simonite, T. (2020, November 19). When AI Sees a Man, It Thinks 'Official.' A Woman? 

'Smile'. Wired. Available at: https://www.wired.com/story/ai-sees-man-thinks-official-

woman-smile/ (Last access: 29/08/2021).  



Krishnan, A., Almadan , A. & Rattani, A. "Understanding Fairness of Gender Classification 

Algorithms Across Gender-Race Groups". (2020). 19th IEEE International Conference on 

Machine Learning and Applications (ICMLA), 1028-1035. Doi: 

10.1109/ICMLA51294.2020.00167 (Last Access: 26/9/2021). 

ENGELKE, P. (2020). AI, Society, and Governance: An Introduction. Atlantic Council. 

Retrieved August 29, 2021, from http://www.jstor.org/stable/resrep29327 (Last Access:  

26/9/2021) 

Cernadas, E. & Calvo-Iglesias, E. (2020). Gender perspective in Artificial Intelligence (AI). 

In Eighth International Conference on Technological Ecosystems for Enhancing 

Multiculturality (TEEM'20). Association for Computing Machinery, New York, NY, USA, 

173–176. Doi: https://doi.org/10.1145/3434780.3436658 (Last Access: 26/9/2021) 

International Women’s Day, (2021). Gender and AI: Addressing bias in artificial intelligence. 

Missions. https://www.internationalwomensday.com/Missions/14458/Gender-and-AI-

Addressing-bias-in-artificial-intelligence (Last access: 26/09/2021). 

T.,  Gaut, A., Tang, S., Huang, Y., ElSherief, M., Zhao, J., Mirza, D., Belding, E., Chang, 

K.W. & Yang Wang, W., (2019, June 21). Mitigating Gender Bias in Natural Language 

Processing: Literature Review. Available at: https://arxiv.org/abs/1906.08976 (Last Access: 

26/9/2021).  

Hsu, J. (2017, Apr. 13). AI Learns Gender and Racial Biases from Language > Machine-

Learning algorithms that readily pick up cultural biases may pose ethical problems.  IEEE 

Spectrum. Available at: https://spectrum.ieee.org/amp/ai-learns-gender-and-racial-biases-

from-language 

2650275472?fbclid=IwAR3rrpaUVNYNTMVCGbxuqiRMu5OyADSHZFbrJ8zO6eVYTHO

WYHvpt-Wn1jw (Last access: 26/9/2021).  

Madgavkar, A. (2021, Apr. 7). A conversation on artificial intelligence and gender bias. 

McKinsey & Company. Available at: https://www.mckinsey.com/featured-insights/asia-

pacific/a-conversation-on-artificial-intelligence-and-gender-

bias?fbclid=IwAR0TtkxTt6VyEmuGn4s4KLvIEdt5SLIekqJPoG741VMk2yVRhejp0pD6J78 

(Last Access: 26/9/2021). 

 



AI and Theology, can different doctrines have different outcomes? 
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Abstract  

At the beginning of 2022 discussions about AI are all over the public sphere. In the 

present article we tried to present what AI is and its relations with the various religious 

traditions across the globe. We focused especially on how different theological 

emphases and presuppositions can predict (or not) the degree of acceptance that the AI 

technologies will have on different faith communities and cultures. Our focus of study 

was how Christian West and Christian East differ in their respective theologies and if 

and how this can influence the easiness with which these technologies would be 

considered acceptable in the religious life and life in general. The argument is that 

because Western Christianity has put intellect in a much higher place throughout 

History than the Eastern Christianity (which tends more to mystical asceticism), it will 

be more prone to accept the artificial intelligence as well, as it is more accustomed to 

the use of intelligence and intellect altogether. On the other hand, we recognized that 

there is a possible twist on that, and that exactly because of this higher place of intellect 

in its theology it will be harder for this tradition to accept the usage of AI inside the 

church life, and not vice versa. Although there are examples that can corroborate or 

reject this claim only time will tell, as the AI technologies, esp. the so-called AGI have 

still many things to improve until they are fully operational. 

 

 If you would have asked me three years ago the same question, I would have probably 

said that such a question is too new to concern us. Yet as we enter into 2022, the year 

of metaverses and Elon Musk's wildest ideas, a new reality is emerging, and religion is 

called upon to contribute its vision to these novel and emerging issues. 

In Kyoto, Japan, a 400-year-old Japanese temple has brought in a robot named Mindar 

to preach sermons. (Hardingham G.T., 2019). The adult-sized android, modeled after 

Kannon Bodhisattva, the Buddhist Goddess of Mercy, has already gone down well with 



worshipers, transmitting knowledge of their spiritual tradition founded over 2,500 years 

ago. Also, the Longquan Monastery, a Buddhist temple in Beijing with a reputation for 

embracing technology, deployed a 2-foot robotic “monk”. It chants Buddhist mantras 

and answers basic faith-related questions attracting curious visitors to the temple. 

(Sherwood H., 2017) 

But it is not only Buddhists who are trying to marry religion with AI. To mark the 

Protestant Reformation’s 500th anniversary in 2017, Germany’s protestant church in 

Hesse and Nassau developed a robot that could “bless” parishioners. The machine, 

called BlessU-2, was built from the body of an ATM machine, and fitted with a 

touchscreen, arms, and a face. It could communicate in seven languages and offered 

several different types of prayers. More than 10,000 people received blessings. Among 

nearly 2,000 people who had left comments, only 20% of them showed negative 

responses. iFrom the comments, the researchers found that the robot could be used to 

demonstrate human creativity, enhance religious services, expand the influence of 

religious institutions and offer services when needed. Users sometimes interpreted the 

choice of blessing—selected at random—as divine. (Heilweil R., 2019) (The New 

Arab, 2019) 

But even in Catholicism, AI makes its perspective sharply felt. Mr. Gabriele Trovato 

designed a statue-like robot that resembles small figurines of saints used for Catholic 

worship. It is called SanTo, and its main function was to provide assistance to the 

elderly. When placed at a Catholic church in Poland, people of all ages found comfort 

interacting with it. (Heilweil R., 2019) 

Roman Catholic priest Loys de Saint Chamas, who interacted with a prototype of Mr. 

Trovato’s SanTO, said that robots will likely increase access to religious information. 

He compared the technology to the invention of the printing press in the 15th century 

and the Catholic church’s embrace of television in 1963. “It is interesting to focus, to 

study, how this change of the medium is influencing the relation of people with God 

and the activity of religion,” he said. 

Given that similar prototypes are seen even in Islam and Judaism, it is absolutely natural 

to question if ΑΙ can enrich religion and vice versa, inciting the world’s major religions 

to take a position when it comes to fundamentally challenging our notions of 



spirituality. But apart from those profound issues, the question arises of how the 

doctrines of each religion could determine and predict the approach of spiritual leaders 

and believers to AI as a tool for spiritual guidance. A small taste which we are already 

given is in the example of the Buddhist tradition, where all things are conceived to have 

a soul, from objects, rocks, and animals, to humans, and moreover, to such a human-

created object as a robot. This might explain the more explicit moves done in Buddhism 

in joining their faith with AI, for theirs are steps far beyond the majority of other world 

religions. While this is not an absolute causal relationship of course concerning the 

technological avant-garde of this part of East, it is definitely a significant factor for 

study. 

Before proceeding, it is necessary to clarify two things. First of all, the technology of 

AI can be broadly categorized into two groups — Narrow AI, and Artificial General 

Intelligence (AGI). The AI that is used in current technology or the so-called “Weak 

AI/Narrow AI”  is task-based. This kind of AI is code-written to help humans do 

specific jobs, using a machine as an intermediary; it is intelligent because it can 

accelerate the completion of specific tasks while collecting data on its interactions. AGI 

on the other hand (Artificial General Intelligence), seeks those machines develop to 

understand the world as humans do, i.e., having the same capacity to learn how to carry 

out a huge range of complex tasks. AGI has not yet been realized, but would, upon its 

arrival, require us to reconsider most of the qualities we uniquely associate with 

humans: consciousness, purpose, intelligence, the soul—in short, personhood. And that 

is the point where all the debates arise.  

Secondly, for contemporary Christianity and Judaism in particular, the personhood 

debate originates with the theological term Imago Dei, Latin for “image of God,” which 

connotes humans’ relationship to their divine Creator. The biblical book of Genesis 

reads, “God created mankind in his own image.” From this theological point of view, 

being made in the divine image affords uniqueness to each human being. But what if 

the meaning of the divine image can be perceived and equated with what we call 

consciousness? Then, if the characteristics of an AGI robot in the future are considered 

to be a proof of its consciousness, only a doctrine that does not equate consciousness 

with the Imago Dei will not accept the religious rights of robots. So, on a less 



hypothetical level, the mentality of each doctrine concerning the concept of Imago Dei 

may lead to an alternative approach to the role of robots in its religion. 

A central concept promoted by thought concerning AI is that intelligence is the pinnacle 

of human endeavor. So, when Elon Musk talks about improving humanity through AI 

or the neurolink project 8, he equates improvement of humanity with improvement of 

its intelligence and cognitive capacity. When someone compares theological traditions, 

he can easily observe that Western Christianity (mainly Catholic) holds intellect in a 

higher esteem than its Eastern (Orthodox) counterpart. Philosophy, education, and even 

reason itself are not an absolute precondition for the knowledge of God in both western 

and eastern traditions. However, the dominance of Aristotelian models in western 

thought , especially from  high Middle Ages onwards(needs reference) can explain why 

reason has played a much more central role in the development of western theology and 

culture. (via positiva-cataphatic theology). (Thomas Aquinas, 2017).  According to this 

view, one proceeds with faith, through philosophy and the Bible, to the logical 

conception of revelation. On the other hand, in the Eastern Orthodox Church, kataphatic 

theology has not played such a central role. The safest way which is fitting in regard of 

God is the apophatic way, as the kataphatic way according to one of the most influential 

eastern theologians of the 20th century, Vladimyr Lossky,  ‘’has as its object that which 

exist, but God is beyond all existing’’ (Lossky V., 1957) Therefore the mystical 

experience is more emphasized than the results of dialectical discourse. (Metallinos G., 

Theol & Phil. 2011). 

This differentiation can be illustrated by two examples in the Church life of the 

respective traditions. In the West, Catholic theology has a long tradition of using 

argumentation and reasoning as a means of exposing the principles of Christian faith 

and morals, whereas in the Eastern tradition, such examples are definitely fewer and, if 

and when present, they are either the result of a Western influence and an imitation of 

Western models, or they are mostly provided in an ad hoc basis, and they are not usually 

trying to examine a subject matter exhaustively and systematically, as one can found in 

the respective treatises of the Western tradition. Another example can be found in the 

practice of Holy Communion, where in the Eastern Orthodox tradition an infant can 

receive the communion straight after his baptism whereas in the Western Christianity 

would have to reach the age of 12 in order to have his first communion. 



We can argue that these distinctions can potentially have a significant impact on how 

the respective faith communities and the cultures in which these churches exert 

influence upon will receive AGI. it can be assumed that the usage of AI would be more 

easily accepted in church life, and there would be far less hesitation to incorporate (or 

assume as a trial) this technology into their ecclesiastical and day-to-day communities. 

On the contrary, the East as long as it intellect in its confession of salvation, it will 

naturally be more hesitant to accept the use of any technology let alone a technology 

that aspires to substitute the personal human involvement and interaction. On the other 

hand, one can also argue that the opposite could be held true, that exactly because of 

the high place in which the West exalts the role of the intellect, it would naturally 

happen that it will have more problems accepting the use of AI in ecclesiastical and 

everyday life, as this acceptance would imply that the intellect is not limited to humans, 

thus stripping man of this one quality that is so uniquely attached to the Christian 

understanding of human nature. Of course, these are merely speculations, and only 

history will reveal the actual outcome of this whole debate. 
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Ethical issues arising from the use of AI in drug discovery 

Georgia Livieri1, Charikleia Anastasopoulou2, Konstantina Briola3, Panagiota Nikolopoulou4 

 

Abstract: 

Lately, the pharmaceutical industry has been implementing artificial intelligence (AI) in research 
in multiple ways for the purpose of drug discovery. AI has great benefits to offer by performing 
tasks that a human may not be capable of. However, it also raises many ethical issues that need 
to be resolved. After describing the general picture, this paper explores the benefits and 
disadvantages of AI and attempts to find answers to the challenges it poses in order to make sure 
that its use will be ethical, fair, unbiased and beneficial to people. The challenges addressed 
below focus on ensuring patients’ safety from biased AI algorithms and violation of their data 
privacy, the need to train and inform staff properly, as well as  the necessity of achieving an 
optimal level of trust towards AI. In the end, some policy recommendations are being presented, 
aiming to contribute to the centralized approach and to the balanced sense among the uses of AI. 
The key to success is always taking into account human agency in order to make AI’s use 
transparent and robust, while minimizing its risks. 

Key words: artificial intelligence; drug discovery; algorithm bias; data security; AI ethics. 

 

1. Introduction  

Lately, the use of artificial intelligence (AI) has been increasing in various scientific sectors and 
is implemented in research in multiple ways. The pharmaceutical industry is no exception, as it 
currently utilizes different applications of AI for a large variety of purposes. This shift of focus 
on AI is justified by the recent, drastic increase of data digitalization that has occurred the past 
few years, as AI algorithms are known to be more efficient when using large amounts of data as 
input. 

Although a global definition of AI does not exist, it is typically used as a general term to describe 
the stimulation of human intelligence by machines, programmed to think like humans and mimic 
their actions. Thus, AI machines are capable of analyzing and processing data, extracting 
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conclusions from it, making decisions, receiving inputs from their environment and learning 
from such input. (Lamberti et al., 2019). 

In the pharmaceutical industry AI has proven to be a useful tool for discovering new, efficient 
drugs. AI applications are currently used for drug identification and validation for drug targets, 
design of new drugs, improvement of R&D efficiency (Mak & Pichika, 2019), decision making, 
determination of suitable treatments for a patient (including personalized medicine) and 
management of the vast amount of clinical data. (Paul et al., 2020) 

It becomes apparent that AI can assist the future of drug design in the pharmaceutical industry. 
However, promising as it sounds, it does not come without challenges, as there is still a lot of 
skepticism, when AI is involved. The use of AI in the pharmaceutical industry raises many 
ethical issues, therefore in order for science to implement AI efficiently; those ethical issues 
must be resolved.  

 

Main Body 

Artificial Intelligence (AI) is being deployed by companies at a phenomenal speed, however as 
AI becomes mainstream, many people have raised legitimate concerns about the ethical 
implications of using it for drug discovery and development. Below the most crucial ethical 
challenges has been discussed. 

1. Algorithm bias may harm some social groups  

Artificial Intelligence uses algorithms to evaluate data from the world, to present and to draw 
conclusions. However, it can suffer from bias having an adverse effect on social groups, 
especially in the field of health, making wrong decisions (Panch et al., 2019). 

Inequalities that support bias already exist in society and are affected by parameters, the creator 
and their purpose. In every algorithmic bias lies an issue of society that combines all existing 
inequalities, socioeconomic status, race, ethnic origin, religion, gender, disability or sexual 
orientation, etc. Each time the algorithm is applied the qualitative and quantitative characteristics 
of the groups may differ (Panch et al., 2019). However, treating algorithmic bias as a simple 
technical issue, we have only engineering solutions, but without solving the real problem, the 
inequalities of data and values (Sánchez-Monedero et al., 2020). As long as our perspective on 
our questions is limited, then this will be reflected in data, either directly or consequently in the 
final decisions and results. 

Dealing with algorithmic bias means reducing it, since data and value inequalities exist in our 
society, and even the current legislation is unable to eliminate them. The more general use of an 
algorithm, the greater the risk of harming social groups due to its sensitivity and specialization 
(Sánchez-Monedero et al., 2020, Mehrabi et al., 2019). Interdisciplinary teams of researchers are 



the ones who can refine the algorithm development process in order to optimize performance and 
at the same time minimize bias and arrive at fairer AI decisions. 

 

2. Data Security  

Due to the complexity of medical data and the need to share large volumes of data in the 
pharmaceutical and technology sectors, data security concerns are growing. There can be many 
risks when using and transferring such data. The ways in which data privacy can be violated are, 
among others, indirect data leakage, data poisoning, linkage attacks, dataset reconstruction from 
published results, adversarial examples, transferability attacks, model theft, etc. (Niranjana & 
Chatterjee, 2021). 

Despite the risks, many patients support the use of their data to improve healthcare and research, 
provided that they must first give their consent to the collection and use of their personal data 
(Elysse et al., 2020). Although this move seems sufficient to protect their personal data, other 
problems and questions arise through this agreement, since it would not be true informed consent 
if patients are asked to sign up to extensive terms and conditions before each episode of care or 
to agree to future uses of their data about which they have not yet been “informed” (Elysse et al., 
2020). 

Data privacy is a central issue in training and testing AI models, including many different 
strategies developed to achieve data security. Finally, testing AI models in real-time clinical 
situations in order to further understand the fragility of such models and where their 
vulnerabilities can be exploited, can be devised to counter the problem (Niranjana & Chatterjee, 
2021). 

3. Stuff Training and AI  

As we move into the era of digitalization, keeping employees up-to-speed constitutes a huge 
challenge for the sector itself. In order for pharmaceutical companies to gain competitive 
advantage, they need well-trained employees around AI at all levels of the hierarchy (Aydogdu, 
2012). In addition, due to the rapid changes and improvements in the regulations and procedures 
to be followed by pharmaceutical companies, the training process should be in short periods of 
time (Aydogdu, 2012).  

As artificial intelligence continues to evolve in healthcare, there is likely to be an increase in 
demand for new skill sets, such as computer science (Indrajit, 2020). Therefore, when referring 
to a group of people who will develop artificial intelligence and machine learning technologies to 
improve clinical trials, personalized medicine and drug discovery, everyone in the group should 
automatically have basic biological and chemical knowledge, let alone programming skills. 

 



4.  Reliability of AI predictions  

Advances in the capabilities of AI will expand the role of this technology from the automation of 
repetitive and well-defined tasks to guiding decision-making under uncertainty that is currently 
done exclusively by medical professionals (Asan et al., 2020). As health care providers rely more 
on AI, a proper trust relationship, also referred to as calibrated trust (Hoffman et al., 2013), 
becomes a requirement for effective decisions. 

The reliability of an AI technology is built on the user and input data. Trust in AI can be 
influenced by several human factors such as user education, past experiences, user biases, and 
perception towards automation, as well as properties of the AI system, including controllability, 
transparency, and complexity of the model, associated risks, and many others (Asan et al., 2020). 
Considering that an AI system might be trained with insufficient and subjective data from 
multiple sources, AI could generate biased or overfitted outcomes of which the clinical user 
might not be aware (Asan et al., 2020). 

Profoundly, these concerns deter user’s trust and acceptance of AI systems. The development of 
AI must incorporate mechanisms that will establish and maintain a properly balanced, optimal 
level of trust from and to the user that matches the capability of the AI system (Lee & See, 
2004). Fairness, transparency and robustness should be incorporated into the development of AI, 
so as to achieve an optimal level of trust. 

5. Fear of AI replacing the staff in drug industry  

Definitely, there is a valid concern that even as AI saves lives and helps businesses thrive, it will 
destroy livelihoods (Mohanty, 2019). Doubtlessly, AI is taking over jobs used to be done 
exclusively by humans. On the other hand, it is of crucial significance to note that AI creates new 
job opportunities, since it needs people to undertake the training and monitoring process. At its 
best, AI works with people instead of in place of them, removing the tedious parts of jobs, so 
employees can focus on constructive things, doing tasks that humans were unable to, and helping 
employees better do their jobs (Mohanty, 2019). 

In the drug industry, artificial intelligence can take on tasks that human minds simply cannot do. 
According to a study from Tufts University, it is time consuming and up to an extravagant cost to 
develop a drug from the beginning to approval to market. Due to the fact that most drugs fail to 
reach market close to the final stage, hence billions of dollars have been spent; AI can leverage 
the vast amounts of data regarding medicine and health, thus potentially lowering the rate of 
failed trials (Mohanty, 2019). Additionally, it may contribute to finding the appropriate patients 
to participate in clinical trials, model the behavior of molecules to help predict how they will 
behave in the human body, and find genetic biomarkers that allow medicine to be tailored to 
individuals (Mohanty, 2019). 

 



 

Conclusion & Policy Recommendation 

As expenditure on drug development increases exponentially, the overall drug discovery process 
requires a sustainable revolution (Kim et al., 2020).Doubtlessly, the area of AI in this field has 
been at the center of attention lately, so it is of high priority to demonstrate that with the current 
ways of generating and utilizing data, it is unlikely to achieve better decisions, which are 
necessary to make drug discovery more successful (Bender & Cortés-Ciriano, 2021).  Definitely, 
we cannot overlook the apparent benefit in several areas of human daily life that artificial 
intelligence can offer. As Efthimiou has mentioned, using technological achievements, ai, big 
data, ehealth, mhealth apps, can be the way to ameliorate the quality of services and to deal with 
new challenges that will arise in the health sector (Efthymiou et. al. 2019).  In this path, countries 
should implement a centralized approach and make policies that balance the need to develop 
artificial intelligence with the desire to have protection around its use (Timan & Mann, 2019). 

To truly advance the field, we need to understand biology better and generate data that contain a 
signal of interest in a hypothesis-driven manner, related both to efficacy and safety endpoints 
(Bender & Cortés-Ciriano, 2021). That practically means that we need to support clinics with 
well-trained candidates, validate targets better, improve patient recruitment and make advances 
on the way clinical trials are conducted. Last but not least, the ethical validity of AI algorithms 
should be assessed; either based on standards or protocols (Jobin et al., 2019) or by ethics 
consultants that will cooperate with engineers in the stage of  development. “Trust-worthy” is 
prerequisite while planning AI and human agency and oversight should also be taken into 
account; technical robustness and safety; privacy and data governance; transparency; diversity, 
non-discrimination and fairness; societal and environmental wellbeing and accountability 
(Krzysztof, 2020). Human–centered solutions embedded in AI procedures and algorithmic 
impact assessments obviously remain the goal to minimize the risk of discrimination while using 
AI/ADM tools (Joyce et al 2021). 

All in all, we are facing an era in which AI is going to be developed and that is why we should 
make sure beforehand that this will happen in the right track, serving people’s best interests. 
Only then AI is possible to make drug discovery and design easier, quicker and more efficient. 
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Abstract 

Artificial Intelligence is the dominant player that is now transforming ways of life and 
leaving for people in developing and developed countries. This paper examines AI's 
usage for diminishing gender gap using examples for STEM sector. It is argued that it 
is vital the representation of women in AI so as developing a women-centered career 
path. The major challenges in this attempt are gender discriminations because of 
social stereotypes which creating gender gaps that have to be overcome. As the 
current situation has shown by a number of researches, AI tools could develop a 
number of platforms and software's which ameliorate people lives, mostly in 
developing countries. So, there is not much time left for misunderstanding of AI's 
positive achievements in humanity. All crucial players in this tech-game should take 
active involvement so as to breaching gender barriers. 
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Introduction 

As humanity experiences a period of transformation to a new era, after technology 

expanded in the Fourth Industrial Revolution, affecting directly our societies, a new 

system of power has already rose; Artificial intelligence (AI), by using a complex 

system of technologies has entered into human lives affecting profoundly the way of 

thinking and acting. One of the challenges that is evident in AI era is gender diversity 

as artificial intelligence is seen as “male-centered” career path (Open Access 

Government, 2021). In this paper are outlined the outcome of gender gap in AI 

examining the usage of AI in women’s health care system as case study. The question 

arises is: Is AI responsible for gender gaps and if not, so how it is suggested to 

diminish gender difficulties? 

AI origin  

It not until the 1950’s when AI entered in the forefront of scientific community. 

Dartmouth research project of professor John McCarthy coined the term by inviting a 



group of scientists to find a way to make machines smarter. This workshop is the 

birthplace of Artificial Intelligence (JørgenVeisdal, 2019). Up to this time period AI 

improved in Science, Technology, Engineering and Mathematics (STEM) sector in 

such an extent that big companies like Google and Amazon estimate that in the near 

future every aspect of human’s lives will be transformed by AI and machine learning 

with innovations like self-driving cars, prosthesis in athletes and facial recognition. 

Yet there is an underrepresentation of women in AI domains like machine learning. 

According to a survey held in 2017 by an AI company (Element AI), about 

representation of women in three leading machine learning conferences, only 12% 

were women (WIRED, 2018). Another example for the domain of machine learning 

(ML), presented by Reuters in 2017, showed female employees in technical roles in 

ML companies in the percentage of 20% (JRC Science Hub, 2019). As a result, AI’s 

system seems to be biased to male employees’ tastes.  

In the following section, it will be argued why gender bias boosted gender 

discrimination in AI by creating economic gender gaps. 

AI and gender gaps 

The evitable gender diversity problem created firstly as part of the gap between 

women and men in the roles they are holding in the labour market. As the following 

Figure shows women are more likely to be employed as data analysts (4,2%) or IT 

analysts (1,7%) compared to men who are represented better as software engineers 

(42,3%), heard of engineering (2,2%); thus, in more senior level positions (Klaus 

Schwab, 2018). 

 

 

 

 

 

 



This structural gap reflects the gender gap in STEM professionals as well as gender 

gaps in the acquisition of emerging skills. Secondly, the backbone of gender gaps are 

deep-seated stereotypes that women and other social categories are facing in different 

domains of labour market. More commonly, women are seen as sexual beings by 

male-dominant professionals who are more powerful and efficient beings. For 

example, UNESCO in one of its published reports with the title "I'd blush if I could" 

referring to Siri of Apple, showing the nonchalant response in gender abuse 

(UNESCO, 2019). 

This gender diversity should be overpassed as economic opportunities that AI created 

in labour market are sufficient enough to create a high representation of women in 

STEM, ML and AI in general.  

However, this is not the case until now. According to the World Economic Forum 

(WEForum) only 22% of people working in the AI sector are women (Duke, 2018). 

What is more, in research done in collaboration between the WEForum and LinkedIn, 

currently both women and men add a similar number of AI skills in their profiles 

which is explained as a parallel development of genders. This means that women do 

not lay behind men but they stay much less in number than them. At the same time, 

the research showed that the patterns of AI related workforce are similar to the overall 

workforce as AI technology reflects on the data it receives from real world (MyITU, 

2020) women tend to have professions which are traditionally occupied mostly by 

women such as in non-profit organization and education. Women with AI skills work 

basically in data analytics positions, research and teaching while pure technology 

development is mainly occupied by men (Duke, 2018). 

Bridging the divide 

Because of the spread of AI worldwide those who have the power to change and 

ameliorate difficulties should pay attention to " how, when and where AI technologies 

are gendered and, crucially, who is gendering them" as UNESCO’s Director for 

Gender Equality explained through Organization’s recommendations to combat 

gender bias (UNESCO, 2019). In order to bridging the divide, it is recommended: 

firstly, to create new machines as voice assistants being neutral machine voice 

assistants; secondly, create programs that could discourage gender-based insults and 

abuses; and fourthly, ending the practice of making digital assistants females 



purposefully. Another adding in these recommendations made by a think tank, 

Women Leading in AI; in its press conference in 2019, it stated that a control 

committee should be created to demonstrate the process in their deployment in AI 

based of recruitment of a diverse team (WLinAI, 2019). Furthermore, people 

awareness should be raised upon the issue of mitigating gender gap. As Chief 

Scientist of AI&ML at Google cloud asserted, companies, governments and 

researchers should be responsible for bridging the divide of gender. It is a matter of 

responsibility of all humans involved in AI practices the efficiency by the usage of 

tech tools. 

The under-representation of women in STEM, ML and AI sectors should be followed 

by a number of initiatives to resolve the gender gap crisis, such as campaigns on 

thepromotion of womenand special programs for schooling and training (Courtland, 

2018; Minevich, 2020). According toEfthymiou, Egleton and Sidiropoulos, artificial 

intelligence’s usage, the manipulation of naturallanguage, and 

sentimentalinterpretation is necessary to change the culture, the economy, and 

politics, along with computers. (Efthymiou, Egleton and Sidiropoulos, 2020). 

Despite the barriers that artificial intelligence is facing, there are much more 

achievements in AI sector, in which scientific community should rely on, like the 

domain of women health which could be a case study for younger innovative AI 

workforce as a field to make better progress.  

Women health and AI 

As history has shown so far, women were often excluded from medical trials as their 

cyclical hormone fluctuations introduced too many variables and also male bias 

prevailed in every process shaping healthcare. For example, in the US, in the 1970s 

and 1980s, females of reproductive age were excluded from medical trials almost 

completely whereasmedical trials included a disproportionate number of men. Even in 

cases where females were included in studies, researchers rarely analyzed or reported 

results by sex (biological characteristics) or gender (social norms and behaviors).As 

female body was not in researchers’ priority to investigate until recently,sex and 

gender differenceswereignored from the clinical guidelines and practices, using men 

as proxies for women (K. Hariharan, 2020).That resulted in underfunding research for 

women's health compared to general health of men. Here comes AI to give a 



significance in collecting and analyzing medical data, including data about the female 

body (K. Dainty, 2020).  

Advancements in AI made it feasible to fill previous gaps and to generate data sets for 

women's health which have not researched in the past and thus resulting in change the 

delivery of healthcare. For example, AI as a platform gave the opportunity "to 

enhance patient and clinicalteam performance, minimize costs, and reduce the health 

effects of the community" (Efthymiou et al.,2020). So, AI managed to "fill the 

blanks" left by the science (Govtech, 2020). For example, in drugs of pharmaceutical 

purpose AI could focus on educating pregnant womenabout its maternal effects if 

taken during pregnancy, especially in developing countries. More specifically, in 

African countries AI could become life-saving by improving patients access to 

medicine. Kenya has already become a pioneer in AI tools; the latter’s expanding 

across the continent will advance and improve the lives of millions of people which is 

a strong asset for its spread in developing countries (Sara Olk, 2018).   

In the case of Africa, women’s health rate is hardly regrettable. Political and 

economic issues tend to “choke” women’s health development. The most of the 

African women don’t have basic access to basic health services.  However, with the 

elaboration of AI, especially in recent years, the circumstances of health benefits for 

women in Africa, tend to be advanced, even if AI healthcare application in Africa is 

in its infancy. For instance, “Ubenwa is a start-up company that is using signal 

processing and machine learning to improve the diagnosis of birth asphyxia in low-

resource settings” (Owoyemi A, etc, 2020). Moreover, one achievement of AI in 

Kenya is that health care providers can take photos of women cervixes, which are 

“checked” by AI systems to detect early signs of cancer. If AI systems can help detect 

cervical cancer early, the percentage of women who reach this point, in Africa will be 

reduce. In conclusion, it is crucial to indicate, that AI in Africa healthcare can actively 

contribute to improve health systems, as well as facilitate both patients and doctors 

with easier access to medical supplies. So, this medical technology will improve the 

lives of millions of Africans, and especially women (Chimaraoke O et al., 2014). 

Conclusion 

STEM, ML and AI are facing the crucial problem of under-representation of women 

which created serious gender gaps that already existing in societies mainly because of 



social exclusion of women from the workplace for so long. The current situation 

created after the breakthrough of AI in societies male-centered and there AI could 

made it feasible to diminish gender biases by a number of measures taken which will 

create a more female-oriented career path. AI is the future and can redefine the people 

engaged in its vision and also have a positive effect in domains of women health, 

mostly in developing countries; there by a number of initiatives could act as life-

saving tool for improving life conditions in Africa as AI has the power to persuade 

workers, entrepreneurs and businesses to be in the forefront of the continent’s 

economic transformation. 
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