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Large-scale AI models require immense computational re-
sources, leading to substantial energy consumption. The 
paradox of adopting energy-intensive AI tools is a critical 
consideration for a sector aiming to reduce its carbon 
footprint. Companies should prioritize diverse and repre-
sentative datasets during model training to address bias. 
Collaborating with regulatory bodies and academic insti-
tutions can help ensure inclusivity in AI-driven decisions. 
Additionally, green AI practices—such as using energy-effi-
cient cloud platforms or optimizing AI algorithms for lower 
power consumption—can align AI adoption with environ-
mental goals.

Enabling a Circular Economy in Pharma Through AI

The circular economy—a model focused on minimizing 
waste and maximizing resource efficiency—is gaining 
traction in the pharmaceutical and biotech sectors. AI is a 
game-changer in this space by enabling innovative waste 
reduction and resource optimization approaches. One ex-
ample is managing solvent use during chemical synthe-
sis. AI-powered predictive analytics can optimize solvent 
selection and recycling, significantly reducing hazardous 
waste. This aligns directly with the “Environmental” pillar 
of ESG. Companies like GSK leverage AI to improve API 
production process efficiencies, reducing waste and ener-
gy consumption.

Similarly, AI is enabling advanced product lifecycle man-
agement for drug delivery systems. For instance, in de-
veloping pre-filled syringes and inhalers, AI can identify 
design modifications that make these products more ac-
cessible to recycle, thus closing the loop in product usage. 
AI’s role in enabling a circular economy will grow as phar-
ma companies embrace waste valorization strategies, 
such as converting by-products from chemical synthesis 
into reusable raw materials. These innovations drive sus-
tainability and offer cost-saving opportunities, making 
them a win-win for ESG compliance and profitability.

AI and ESG in Biopharma: Lessons from COVID-19

The COVID-19 pandemic showcased the biopharma indus-
try’s ability to adapt and innovate under immense pres-
sure, with AI playing a crucial role. From accelerated vac-
cine development to efficient supply chain management, 
the pandemic provided a blueprint for integrating AI and 
ESG goals. Consider Moderna and Pfizer-BioNTech’s rap-
id development of mRNA vaccines. AI-driven algorithms 
helped optimize protein structure predictions, speeding 
up the discovery and development phases. Beyond inno-
vation, these efforts aligned with ESG goals by prioritizing 
global health outcomes—a key “Social” metric.

AI was instrumental in ensuring equitable vaccine distri-
bution on the supply chain front. By analyzing population 
density, infection rates, and logistical constraints, AI tools 
enabled the delivery of vaccines to underserved regions, 
addressing disparities in healthcare access. Despite these 
successes, the industry has room to grow in integrating 
ESG principles more holistically. For example, AI can be 

AI and ESG in Pharma and Biotech: Navigating the Inter-
section for a Sustainable Future

The pharmaceutical and biotech sectors are at a pivotal 
moment where integrating Artificial Intelligence (AI) and 
Environmental, Social, and Governance (ESG) initiatives is 
no longer optional but necessary. As global supply chains 
grow increasingly complex, stakeholders—from consum-
ers to investors—demand transparency, ethical practices, 
and sustainability. In parallel, AI is being celebrated as a 
transformative tool to achieve these goals. But how do 
these forces converge, and what challenges and opportu-
nities do they present for the pharmaceutical and biotech 
industries?

Consumers and Stakeholders: The ESG Catalysts

ESG compliance has moved beyond regulatory require-
ments to become a strategic differentiator in the pharma 
and biotech industries. Consumers are more health-con-
scious and sustainability-driven, while investors are tying 
capital allocation to ESG performance metrics. This dual 
pressure is reshaping how companies approach their sup-
ply chains.

Take the case of raw material sourcing for Active Phar-
maceutical Ingredients (APIs). Consumers increasingly 
demand assurance that these materials are sourced sus-
tainably and ethically, especially from regions with weaker 
environmental regulations. For instance, sourcing palm oil 
derivatives—a critical excipient in many formulations—has 
faced scrutiny due to its ecological impact. Companies 
like Johnson & Johnson have responded by publicly com-
mitting to sustainable sourcing certifications, ensuring 
alignment with consumer and stakeholder expectations. 
Pharma and biotech companies must embrace transpar-
ency through digital tools. AI-powered blockchain solu-
tions, for example, can provide traceability across supply 
chains, enabling companies to demonstrate compliance 
with ESG standards. Additionally, fostering supplier col-
laborations for ESG audits can ensure ethical practices 
across the value chain.

Risks of Relying on AI for ESG Goals

AI’s role in driving ESG goals cannot be overstated, but the 
risks associated with its adoption are equally significant. 
In the pharma space, one key challenge is data bias. For 
example, AI algorithms designed to optimize clinical trial 
site selection may inadvertently exclude underrepresented 
populations due to historically skewed datasets. This un-
dermines the “Social” aspect of ESG by perpetuating health 
inequities. Another concern is AI’s environmental impact.
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further leveraged to monitor carbon emissions across 
supply chains or to optimize the sourcing of critical raw 
materials like lipids used in mRNA vaccines. By investing 
in AI systems tailored for ESG metrics, biopharma compa-
nies can build on the lessons of COVID-19 to drive long-
term sustainability.

Practical Pathways for AI and ESG Integration

The pharma and biotech industries need a comprehensive 
and strategic approach to integrate AI with ESG principles 
effectively. First, companies should focus on implement-
ing explainable, transparent, and interpretable AI systems 
that foster trust among stakeholders. These systems 
should demonstrate how AI-driven decisions support ESG 
objectives, such as improving supply chain visibility or en-
suring inclusivity in clinical trials.

Collaboration across ecosystems is another critical ele-
ment, as achieving ESG compliance cannot be done in iso-
lation. Partnering with suppliers, regulators, and academic 
institutions can help create a unified framework where AI 
tools are seamlessly aligned with sustainability goals.

Establishing clear, measurable ESG metrics is 
also essential. For instance, companies might 
aim to cut carbon emissions by a specific per-
centage or achieve entirely ethical sourcing by 
a set deadline. AI can be leveraged to monitor 
and report progress, ensuring these objectives 
remain on track.

Finally, prioritizing education and training is vi-
tal to successful implementation. Teams must 
be equipped with a thorough understanding of 
AI technologies and ESG principles. Investing 
in workforce development ensures alignment 
across all functions and strengthens the integra-
tion of AI into sustainability strategies.

While challenging, the integration of AI and ESG 
in pharma and biotech presents an unparalleled 
opportunity to drive sustainability, foster trust, 
and address societal needs, ultimately position-
ing these sectors as pioneers in shaping a sus-
tainable and equitable future through responsi-
ble innovation.
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