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riential insights to analyze the impact of Al/ML technologies to enhance the lives of resour-
ce-poor communities of India and create positive social impact. Against the backdrop of a
global agenda, significantly shaped by Gates Foundation's network diplomacy (Puyvallée et
al., 2025) to deploy large language models (LLMs) and the significant national revenue impe-
ratives, the author critically examines specific cross-sectoral examples and the influence of
various stakeholders on science diplomacy goals in India. To this end, the paper investigates
the current regulatory and legal frameworks and approaches in India enabling technological
innovation while simultaneously generating tensions with fundamental democratic values. The
article concludes by assessing the implications of expanding access to Al/ML technologies in
a society marked by structural inequalities and institutional failures at the regional level. We
explore pathways where effective science diplomacy can play a critical role in driving the growth
of Al/ML balancing it with principles of a democratic society.

PALABRAS CLAVE RESUMEN

Inteligencia Artificial, IA'y Este articulo presenta un estudio de caso original que emplea el andlisis de politicas publicas y
sociedad, marco legal, 1A perspectivas cualitativas derivadas de la experiencia profesional para examinar el impacto de
para el bien las tecnologias de inteligencia artificial y aprendizaje automatico (IA/ML) en la mejora de las
condiciones de vida de comunidades econémica e institucionalmente marginadas en la India,
asf como en la generacion de impacto social positivo. En el marco de una agenda global signifi-
cativamente configurada por la diplomacia en red de la Fundacién Gates (Puyvallée et al., 2025),
orientada al despliegue de modelos de lenguaje de gran escala (LLM), y por imperativos nacio-
nales de crecimiento econémico vinculados a la IA/ML, el articulo analiza criticamente ejemplos
intersectoriales especificos y el papel activo de actores clave en la definicién de los objetivos de
la diplomacia cientifica en la India. Asimismo, el estudio examina los marcos regulatorios y juri-
dicos vigentes y los enfoques institucionales que impulsan la innovacion tecnoldgica, al tiempo
que generan tensiones normativas con valores democraticos fundamentales, como la rendicion
de cuentas, la inclusion y la equidad. El articulo concluye evaluando las implicaciones de ampliar
el acceso a las tecnologias de IA/ML en un contexto social marcado por profundas desigualda-
des estructurales y deficiencias de gobernanza a nivel subnacional. Finalmente, se identifican
posibles vias a través de las cuales una diplomacia cientifica eficaz puede contribuir a orientar el
crecimiento de la IA/ML de manera compatible con los principios de una sociedad democratica.
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1. INTRODUCTION

The purpose of this paper is to present a case study on the influence of science diplomacy on the Al/ML
growth landscape driving social impact in India. First, we will begin with context-setting: cross-sectoral collab-
orations within Al/ML space in India and the scope of these implementations. Next, we will unpack the roles
and responsibilities of stakeholders within the regulatory landscape. Finally, the author reflects on the evi-
dence, highlighting the risks, mitigation strategies in place that influence the long-term view of Al/ML growth &
development.

Artificial intelligence (Al)—the ability of machines to simulate human intelligence by learning, reasoning,
and making rational, intelligent decisions—is reshaping global power structures. Countries are investing heav-
ily in Al to gain strategic advantages across defense, economic growth, and technological leadership. As Al
increasingly underpins military systems, economic productivity, and digital infrastructure, nations that lead in
its development, research, and cross-sector collaborations are poised to exert greater geopolitical influence
regionally and globally in an era where technological superiority defines global standing.

The author joined as an analyst on two projects that provided exposure to Al implementation, challenges
and pathways of growth within the social impact space for the case of India:

1. In the first project, the author helped manage the data management pipeline for a nonprofit in India,
finetuning' a chatbot built on GPT 3.5 for improving knowledge and action on sexual and reproductive
health from ground up, followed by a grant received from the Bill and Melinda Gates Foundation (2023).
For a $100,000 grant amount, the key outcome that the non-profit achieved was galvanizing community
workers to help provide an accurate, reliable health tool to the poor in language and syntax that they could
relate to. Despite its success in community mobilization, the project faced substantial resistance from
state actors, whose preference for scaling traditional helplines over Al tools reflected broader institutional
skepticism, highlighting the diplomatic complexities of integrating emerging technologies into public heal-
th systems.

2. In the second project, the author advised a social impact startup in India developing impactAl, a GPT-4-
powered assistant designed to support NGOs and foundations in monitoring and reporting social im-
pact. Drawing on international and Indian best practices, the product aimed to enhance how humanitarian
actors measure, track, and report on outcomes and impact. However, adoption challenges and funding
constraints led to the tool being integrated into their monitoring platform rather than being scaled in-
dependently. This adaptation reflects nuanced diplomacy required to navigate resource-limited environ-
ments, align diverse stakeholder interests, and ensure that Al innovations advance public good objectives.

Science diplomacy allows for state (e.g., government institutions, departments and ministries) and non-
state actors (e.g., non-profits, private philanthropies, technical partners) to collaborate on shared global chal-
lenges—such as hunger, poverty, and unemployment—by leveraging soft power and advancing scientific and
technological innovation, while avoiding direct exposure of governance or market failures. De Bengy Puvallee
et al (2025) study the Gates Foundation’s (GF) philanthropic portfolio in Europe and term it as network diplo-
macy, where catalytic philanthropy meets political, strategic vision, advocating to drive policy change. Breen
and Kumar (2023) reviewed Gates Foundations’, Wellcome Trust, and Rockfeller Foundations’ (RF) granting
patterns to move the needle. They noted an interesting pattern: non-profits for GF and RF were favored for
funding from 2018-2020, digital health and biomedical technologies was a sub-thematic focus area. Further,
they funded global partnerships, intergovernmental organisations, government organizations and universi-
ties, to help achieve “network diplomacy” goals in the long term (see Figure 1).

1.1. Context setting & vision for Al/ML in India
India was ranked #32 in the global index that shows which countries in the world are best placed to maxi-

mize the potential of Artificial Intelligence (Al) in public service delivery (Bhalla et al, 2024). India has seen the
development of a number of initiatives aimed at embedding Al/ML use throughout all levels of government

! Fine-tuning refers to the process of taking a pre-trained LLM, and further training it on a smaller, specialized dataset to adapt it to a
specific task or domain.
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Figure 1. Breen and Kumar (2023) highlight key trends in philanthropic giving in public and global health.

and society. In fact, Al is expected to add nearly $500 billion to India's GDP by 2025% Marda et al. (2018)
describe how Al is emerging as a focus for policy development in India. Despite all the recent advancements
in technology and policy in India, the author particularly disagrees with techno-optimism demonstrated by
Kapania et al (2022) through their mixed methods research that found that Al as authority was accepted as
an alternative to ineffective systems and biased institutions?®.

The author's experience with implementing Al solutions with low-income, slum communities in the met-
ropolitan city of Mumbai, India, demonstrates that Al/ML systems in healthcare, particularly, can be seen as
complementary to existing public health services, not an alternative (See also, Kalayanakrishnan et al., 2018).
Cross-partner collaborations to help build capacities, including with existing government hospitals and local
primary health care centers, private hospitals, and large private institutions, that leverage fair and equitable Al
models can ensure that long-term solutions can be delivered.

In India, as everywhere in the world, the government actively promotes cross-sectoral implementations of
Artificial Intelligence (Al) & Machine Learning (ML) across sectors with ethical gridlines in place. Having seen
a global potential across sectors for AI&RML, in a timely move in 2017, the Indian government constituted a
task force precisely to identify openings for Al across sectors and guide policy (Artificial Intelligence Task
Force, 2019). The Indian government now facilitates cross-sectoral innovations and collaborations via the
Ministry of Electronics and Information Technology (MeitY) and Planning Commission (NITI Aayog). National
Institution for Transforming India (NITI) Aayog's ‘National Strategy for Al' document (2018)%, asserts that
“India’s approach to implementation of Al needs to be guided by optimization of social goods.”

Scholars such as Stoker et al. (2004) have focused on the development of social capital as a means
to address cross-sectoral collaborative challenges that are rooted in the way actors perceive each other’s
abilities to relate to one another. The Ministry of Electronics and Information Technology (MeitY) collabo-
rates with local NGOs working on technology innovations through summits and conferences such as Glo-
balAl India Summit 2024, where key agenda items include artificial intelligence and machine learning (Al/
ML) implementations, ethics, and risk mitigation strategies. Since 2023, MeitY launched many new initiatives
to take control of the Al growth story and the burgeoning ecosystem; the Indian Parliament approved $1.24
billion for initiatives such as IndiaAl mission; under which they launched Al Kosha as a data-sharing platform
for use by start-ups, academia, and researchers to develop Al tools (Ministry of Electronics and Information
Technology 2025).

2Source: https://pib.gov.in/PressReleasePage.aspx?PRID=2022930 (Accessed on December 10, 2024).

3 The author found other problems with the sampling criteria, 79% of the total respondents were undergraduate and graduate degree
holders with 76% having more than 5+ years of internet experience. This sampling may have skewed the results towards a positive corre-
lation between Al acceptance and authority.

4 Source: https://www.niti.gov.in/sites/default/files/2023-03/National-Strategy-for-Artificial-Intelligence.pdf (Accessed on December 10,
2024).
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2. CROSS-SECTORAL COLLABORATIONS & PARTNERSHIPS: Al/ML INNOVATIONS IN INDIA

For India, Al holds promise as a catalyst to accelerate progress, while providing mechanisms to leapfrog
traditional hurdles such as poor infrastructure and bureaucracy (Kalayanakrishnan et al, 2018). Most nota-
bly, this move from the Ministry emphasized the need for bilateral cooperation through leveraging partner-
ships and sharing technological processes for a more efficient outcome. In nearly every sector—finance,
healthcare, law enforcement, transportation, agriculture, environmental conservation—one finds applica-
tions in which Al can be effective (ibid). Take, for example, the SMART cities initiative launched by the Gov-
ernment of India to upgrade 100 cities with enhanced services, managerial, and that aims to manage the
urban exodus by integrating data-driven decision-making enhanced by Al in managing crime, managing
large crowds, and improving waste management techniques. As Al/ML becomes increasingly integrated
into urban governance, if implemented correctly, there is the potential for more sustainable, safe, inclusive,
and resilient cities (Allam & Newman, 2018; Choudhary & Sarthy, 2022; Lourenco et al.,, 2018). In Table 1, |
have highlighted certain key innovations in the different domains brought about by implementing Al & ML

technologies in India.

Sector

Name of Product employing
Al/ML technologies

Funder/Implementing
Agency

Long-term expected
outcome

Urban Infrastructure

eGovernments Foundation's
DIGIT Platform to help city
administrations®.

Nandan Nilekani Founda-
tion, Bill and Melinda Gates
Foundation

Develop linkages with
government schemes and
improve service delivery in
water & sanitation, public
health programs and public
flnance management.

Healthcare

ARMANN has a holistic
maternal and child health
intervention via the govern-
ment platform mMITRA to
deliver timely messages to
expectant mothers pertain-
ing to high risk pregnancies,
nutrition and postpartum
support.

Google Research India,
Ministry of Health and Family
Welfare (MoHFW), Govern-
ment of India

Safe pregnancy outcomes
made available through pub-
lic digital health platforms
and government schemes.

Environmental Conservation

The National Remote Sens-
ing Centre (NRSC) uses Al
to monitor forest cover and
deforestation. It helped in
identifying priority species
and areas requiring specific
management interventions.

IndianAl is a Mission under
the Ministry of Electronics
and Information Technology,
India.

The system combines Al
with optical remote sensing,
geographic information
systems, and automation to
detect small-scale deforesta-
tion.

Employment Generation

Karya develops context-spe-
cific high-quality datasets

to enable natural language
interactions with Al systems
by giving livelihoods to poor
households in India

Google India, Bill & Melinda
Gates Foundation, Microsoft
India

Improve natural language
processing in Al systems for
multilingual countries such
as India

Agriculture

Farmer.CHAT is an Al
assistant that provides
actionable advice to farmer's
mobile phones through audio
messages to help improve
productivity and combat

climate change

Digital Green, Bill & Melinda
Gates Foundation

Improve long-term sustain-
ability of small farmers in
India

Table 1. References in the bibliography below. This is not an exhaustive list and demonstrates a universe of successful
implementations with multiple stakeholders and their involvement.

Source: https:/digit.org/ Accessed on November 29, 2024.
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3. WHO ARE THE MAIN STAKEHOLDERS INFLUENCING Al/ML REFORMS IN INDIA?

The rhetoric of “Al for social good” has been adopted by organizations as well as the Indian state in its Al
policy positions (Radhakrishnan, 2021). Federoff (2009) evokes Gates and his worldview on philanthropy
that promotes science and technology keeping business central, he called this “creative capitalism”. It is this
approach that demonstrates Gates Foundation’s many efforts to invest and hasten the Al implementation
across sectors in India. Suzman, in his article, emphasizes first principles for implementing Al/ML technol-
ogies: Invest in low-income countries targeting resource-poor regions and communities ensuring transpar-
ency, accountability, and ease of access.

Science diplomacy is the use of scientific collaborations among nations to address the common prob-
lems facing 21st century humanity and to build constructive international partnerships (Federoff, 2009).
There are significant downsides to stakeholders trying to influence Al regulation in India, especially given the
interest of international donors and tech giants. Mohanty and Sahu (2024) highlight that MeitY released an
advisory (promptly rescinded with a more balanced advisory) in March 2024, “which mandated compliance
with immediate effect, directed companies to obtain the government’s permission before deploying certain
Al models in India, and to take steps to prevent algorithmic discrimination and the distribution of deepfakes.”
Therefore, most companies are employing self-regulation to mitigate risks such as user harm, reduce mis-
information, increase accountability, and balance commercial interests. However, Digital India Bill (still under
consideration at the Parliament) which will provide a legal framework requires a comprehensive risk classifi-
cation framework® drawing from empirical evidence.

An analysis of regulatory models of other countries demonstrates that there are two main spectrums:
United States, United Kingdom, Japan and Singapore puts the onus on companies to create a self regulation
framework whereas countries like Brazil, Australia, China have binding regulations managed by government
authorities. Experts recommend that India implement co-regulatory framework (also in line with MeiTY’s cur-
rent “light touch” approach) where only “high-risk cases” are handled by nodal agency with self-regulation
in place for implementing agencies complemented by public consultations, interagency coordination for Al
governance and an interdisciplinary approach.

4. CURRENT CHALLENGES, RISKS AND MITIGATION STRATEGIES: CAN THE LONG-TERM OUTCOMES BE
IMPROVED?

Given the complex risks that Al/ML carries, philanthropic granting organizations in the US such as Bill &
Melinda Gates Foundation, Agency Fund, Google Research India are also invested in building a robust Al
infrastructure in India. This includes funding a second layer of Al implementation agencies that help deliver
high-quality Indian language data, reduce bias and create open-source codes (for replication) along with cen-
ters at premier technology institutes of the country for human oversight. For instance, ARTPARK at a premier
science institute in India, Indian Institute of Science (I1Sc) have undertaken the complex task of collecting
speech and text data directly from local communities to train existing large language models. Another exam-
ple is Al4Bharat, a nonprofit at Indian Institute of Technology (IIT) Madras that creates open-source datasets
and most notably, creates text to speech technologies for public consumption. Therefore, this is a multi-
tiered ecosystem that private philanthropies along with MeitY that helps mitigate the growing risks, legal
compliance requirements, data management and incorporate feedback from grassroots (see Figure 2).

The author’s experience reveals that, given the novelty of Al interventions spurred by new philanthropy
capital and investments, long-term and multi-dimensional understanding from implementing organisations
remains lacking. There is a need to unpack if grantees or implementing organizations can streamline and
maximize their field activities and existing community projects by implementing Al/ML technologies, or
reach their last-mile beneficiary. Finally, project cycles and workflows are not prepared to practically imple-
ment Al assistants or chatbots; granting proposals for Al-specific projects at implementing organisations
without investing in organizational infrastructure to incorporate technical capabilities can lead to more harm
than gain.

°The Al risk classification framework in the paper from Mohanty and Sahu (2024) defines potential risks under harmful content, privacy
violations, cybersecurity threats, discrimination, loss of control, national security, product safety, intellectual property rights violations,
market concentration, global inequality, job displacement, environmental degradation, superintelligence.
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MeitY

Funding Organisations

Natural Language Processing
Institutions (Ai4Bharat, ARTPARK)

Implementing Organisations

End Users

Figure 2. The Al ecosystem and different level of actors as they co-exist to ethically implement Al across sectors in India.

Even while small organisations grapple with poor operational understanding around Al implementations
and uneven funding mechanisms for social impact, there are newer dimensions to Al policy in India that have
emerged. In 2023, India adopted the European General Data Protection Regulation (GDPR) style of law called
Digital Personal Data Protection Act (DPDP) which mandates that organisations safeguard beneficiary data
and with a big focus on consent, data storage and cloud computation with declarations wherever it applies.
Owing to the proliferation of Al in high-risk areas, pressure is mounting to design and govern Al to be account-
able, fair and transparent especially to the end users. How can this be achieved and through which frame-
works? (Cath, 2018) To address this, Digital India Bill has been introduced with an intention to replace the
Information Technology Act, 2000. Critiques of the Information Technology Act highlight that it is outdated
in light of the rapid growth of the internet and new technologies and does not incorporate safety, trust and
accountability applicable to Al/ML, blockchain and social media technologies. However, the author cautions
that for new legal frameworks to be successfully implemented, it also requires an overhaul in interagency
coordination across departments — a practice not easily seen in a technocratic, bureaucratic setup such as
that of India.

The European Union released the first ever Artificial Intelligence (Al) Act in 2023 to regulate risks posed
by Al/ML implementations. It categorizes risks based on harm & societal impact, implements robust gover-
nance guardrails around data and security and finally, focusses on democratic values rather than treat policy
as technical compliance. The EU Al Act represents a major legal milestone—defining a balanced global stan-
dard that attempts to empower Al innovation while safeguarding societal values and rights. Indian compa-
nies and government authorities now monitor the territorial impact of the Al Act and high-risk applications to
include human oversight to pass risk assessment under the Act.

5. CONCLUSION & WAY FORWARD

There have been many critiques on Al/ML recreating and reinforcing structural inequalities and bias through
their applications in resource poor settings where users may include remote, urban poor and marginalized
communities in India. In this article, | have aimed to unpack opportunities and risks that digital integrations
pose when interfaced with a multilayered society and evolving institutions. There is no doubt that the intro-
duction of Al/ML to existing digital platforms and services actively shape and are shaped by politics, policy,
ethical considerations, data use, and public expectations around technology.

In contexts such as healthcare and education, where physical access remains constrained, the increas-
ing penetration of smartphones and internet connectivity have been seen as significant opportunities for
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leveraging Al and machine learning (ML) solutions to enhance service delivery and support systems. Poten-
tial use cases that integrate machine learning to digital solutions for improved care and health access include
improved disease diagnosis, treatment selection, and clinical laboratory testing. India, home to over 250 mil-
lion school students, the largest student population globally—has launched several digital inclusion initiatives
aimed at bridging educational disparities. Flagship programs such as SWAYAM (Study Webs of Active Learn-
ing for Young Aspiring Minds) and NPTEL (National Programme on Technology Enhanced Learning) offer
free online courses and digital resources, particularly targeting students in rural and remote regions. The
integration of Al/ML technologies into these platforms along with multistakeholder support helps enhance
personalization, accessibility, and linguistic inclusivity—crucial in a country like India.

There are several risks that we have highlighted in this article. Firstly, most actors in the Indian ecosystem
are consumers or deployers of pre-trained, open source models with primary tasks of prompt engineering,
fine-tuning data sets and last mile deployment (Aneja et al, 2024) whereas their agency to influence upstream
processes are limited. Secondly, Sahoo et al. (2024) highlight a need for reliable benchmark datasets as cur-
rent pre-trained models predominantly focus on English language and the Western context, failing to encap-
sulate India's unique socio-cultural nuances. or questioning gender or socio-cultural biases during chatbot
implementations. Finally, private philanthropies remain important stakeholders within the Al/ML landscape in
India providing funding, advisory and legal support to small organizations.

In the author’s experience, there are fundamental and practical measures that small organisations must
address to create an authentic, indigenous LLM; 1. ensuring better linkages with funding agencies for long-
term technical development and integration (Reddy et al, 2023), 2. secure computational support for closed
source customised models for specific use cases, 3. invest in primary data collection to incorporate collo-
quialisms, dialects in the Indian context (Joshi et al., 2020; Bhattacharya et al., 2021), 4. critically examine
embedded biases around gender, caste in training datasets, assess their social and ethical implications and
eliminate them methodically.

As a way forward to expand the reach of Al/ML, the author recommends that organisations implement-
ing solutions follow these principles: 1) foster international collaborations with a clear national vision and
goals on governance, contextuality and voice 2) clarify ethical and safety standards and protocols in India
within the new law regimes nationally and globally. 3) intentionally breaking new ground in private and gov-
ernment partnerships, especially within high risk applications where industry and corporations can help scale
and customize applications transforming Al/ML through innovation and last mile reach.
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