Shashanka Dhakal et al/ Int | Pharml Hcare Res. Vol-13(1) 2025 [5-13]

ISSN: 2306-6091

International Journal of Pharmaceuticals and
Health care Research (IJPHR)

IJPHR [Vol.13 | Issue 1 | Jan - Mar -2025
www.ijphr.com
DOI : https://doi.org/10.61096/iiphr.v13.iss1.2025.5-13

Research/Review

Sustainable P

ractices and Their Impacts in the Pharmaceutical

Supply Chain: Insights from Top Five Companies

Shashanka Dhakal

Senior Supply Chain Manager, Arrow Pharmaceuticals Limited, Kathmandu, Nepal.

* Author for Correspondence:

Shashanka Dhakal

Email: shkdhakal25@gmail.com

Check for
Updates.

Abstract

Published on: 16 Jan 2025

Sustainability has become a critical focus in the pharmaceutical industry,
driven by regulatory requirements, market demands and corporate social

Published by:
DrSriram Publications

responsibility. This paper investigates sustainable practices adopted by five leading
pharmaceutical companies: Pfizer, Johnson & Johnson, AbbVie, Merck & Co., and
Roche. The study explores their impacts on operational efficiency, environmental
performance and competitive advantage through a detailed analysis of
procurement, logistics, waste management and manufacturing processes. By
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examining these industry leaders, we identify key drivers, barriers and future trends
in pharmaceutical supply chain sustainability. The research reveals significant
progress in areas such as supplier engagement, transportation optimization, waste
reduction and renewable energy adoption. A conceptual framework is proposed to
illustrate the integration of sustainable practices, their impacts and feedback
mechanisms in the pharmaceutical supply chain. This study offers valuable insights
for advancing sustainability in global supply chains and provides a roadmap for
pharmaceutical companies seeking to enhance their environmental performance
while maintaining operational efficiency and competitive advantage.
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INTRODUCTION

The pharmaceutical industry is a cornerstone of global healthcare, responsible for ensuring access to life-
saving medicines. However, its supply chains are resource-intensive, with significant environmental footprints.
Growing societal expectations and strict regulatory requirements have necessitated the adoption of sustainable
practices across the pharmaceutical supply chain. This research examines how five leading pharmaceutical
companies - Pfizer, Johnson & Johnson, AbbVie, Merck & Co., and Roche - address sustainability challenges and
seize opportunities to enhance their operations and reputations.
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Sustainability in the pharmaceutical industry has gained momentum in recent years, with particular
emphasis on reducing environmental footprints and enhancing operational efficiencies. The industry is
increasingly being held accountable for its environmental impact, with recent studies showing that the
pharmaceutical sector's pollution emission intensity is almost 55% higher than that of car factories and the
automation industry [1]. This has led to increased pressure from multiple stakeholders, including governments,
regulatory bodies and clients to focus on sustainability [1].

The pharmaceutical supply chain involves complex, interlinking processes that must address all three
pillars of sustainability: governance, social issues, and environmental sustainability [1]. Key sustainability
challenges include environmental impacts such as energy use, greenhouse gas emissions, and water consumption
as well as ethical concerns around the sourcing and distribution of medicines and social impacts such as labor
practices and human rights [1].

This study aims to investigate sustainable practices adopted by leading pharmaceutical companies,
exploring their impacts on operational efficiency, environmental performance, and competitive advantage.
Through a detailed analysis of procurement, logistics, waste management, and manufacturing processes, we seek
to identify drivers, barriers and future trends in pharmaceutical supply chain sustainability. By examining industry
leaders, this research offers valuable insights for advancing sustainability in global supply chains and provides a
roadmap for pharmaceutical companies seeking to enhance their environmental performance while maintaining
operational efficiency and competitive advantage.

Objectives of the Study

The primary objectives of this research are:
1. To investigate and analyze sustainable practices adopted by five leading pharmaceutical companies: Pfizer,
Johnson & Johnson, AbbVie, Merck & Co., and Roche.
2. To explore the impacts of these sustainable practices on operational efficiency, environmental performance,
and competitive advantage in the pharmaceutical supply chain.
3. To identify key drivers and barriers influencing the implementation of sustainable practices in the
pharmaceutical industry.
4. To develop a conceptual framework illustrating the integration of sustainable practices, their impacts, and
feedback mechanisms in the pharmaceutical supply chain.
By addressing these objectives, this study aims to offer valuable insights for pharmaceutical companies seeking
to enhance their environmental performance and provide a roadmap for implementing sustainable practices across
their supply chains.

Research Methodology

L Companies Selection: This study examines the environmental sustainability efforts of five prominent
pharmaceutical companies and these were selected from among the industry's top performers in
2023/2024. The chosen entities - Pfizer, Johnson & Johnson, AbbVie, Merck & Co., and Roche - have
distinguished themselves through their high rankings on esteemed sustainability indices such as the
Corporate Knights 2024 Global 100 and Barron's 100 Most Sustainable US Companies 2024, as well as
favorable assessments from Sustainalytics [11]. These organizations were identified for analysis based
on their pioneering roles in implementing sustainable practices, the depth and breadth of their publicly
available sustainability information and their substantial influence on global pharmaceutical supply
networks.

1L Data Collection: To gather comprehensive and reliable data on the sustainable supply chain practices of
the selected companies, a multi-source approach was adopted. The primary sources of information
included annual reports, sustainability reports, and impact reports published by the companies
themselves. Additionally, ESG (Environmental, Social, and Governance) ratings from reputable agencies
were analyzed and official statements such as press releases and policy documents were examined. The
study also incorporated information from credible news articles and industry publications for third-party
perspectives. The data collection focused on procurement, logistics, waste management and
manufacturing, paying specific attention to initiatives, performance metrics, challenges, and strategies.
This approach aims to provide a holistic and accurate picture of sustainable practices in the
pharmaceutical supply chain and identify trends, challenges and opportunities for future development.

Literature Review

Sustainable supply chain management (SSCM) has gained significant attention in the pharmaceutical
industry due to increasing regulatory pressures, stakeholder expectations and the need for environmental
stewardship. A comprehensive review of existing literature reveals several key themes and practices in
pharmaceutical SSCM:
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Sustainable Procurement: Prioritizing suppliers committed to sustainability has become crucial in
pharmaceutical SSCM. Seuring and Miiller (2008) highlight that leading companies are increasingly selecting
suppliers based on environmental and social criteria in addition to traditional factors like cost and quality [2]. This
approach not only reduces the overall carbon footprint but also fosters collaborative efforts throughout the supply
chain.

Green Logistics: The transition to more environmentally friendly transportation methods has emerged as a
significant trend. Ahi and Searcy (2013) note that pharmaceutical companies are optimizing their logistics
networks to reduce carbon emissions, with many shifting from air to ocean freight for long-distance transportation
[3]. This change not only decreases emissions but also optimizes transportation networks, leading to improved
operational efficiency.

Waste Management: Implementing circular economy initiatives to minimize waste is a growing focus in the
industry. Veleva et al. (2017) found that leading pharmaceutical companies are adopting strategies to reduce, reuse
and recycle materials throughout their supply chains [4]. These efforts align with the broader goal of reducing the
industry's environmental footprint.

Energy-Efficient Manufacturing: The adoption of renewable energy sources is rapidly increasing in
pharmaceutical manufacturing. According to Galitsky et al. (2008), pharmaceutical manufacturing plants in the
U.S. spend nearly $1 billion annually on fuel and electricity to keep their facilities running [5]. This significant
energy expenditure has driven the industry to explore various energy-efficient technologies and practices. This
shift not only reduces greenhouse gas emissions but also contributes to long-term cost savings and energy security.
Transparency and Traceability: Beske-Janssen et al. (2015) emphasize the importance of supply chain visibility
in achieving sustainability goals [6]. Advanced technologies like blockchain are being explored to enhance
traceability and accountability throughout the pharmaceutical supply chain, addressing both environmental and
safety concerns.

Stakeholder Engagement: Carter and Rogers (2008) argue that collaboration across the supply chain ecosystem
is crucial for driving sustainable practices [7]. Engaging with suppliers, manufacturers, distributors, and regulators
fosters partnerships that can address sustainability challenges more effectively.

Continuous Improvement and Innovation: Pagell and Wu (2009) stress the importance of ongoing innovation
in SSCM [8]. This includes embracing a culture of sustainability-driven innovation, encouraging employees to
identify improvement opportunities and exploring emerging technologies.

Recent studies have shown that adopting green supply chain practices can enhance return on investment,
reduce costs, improve sales and boost corporate performance. However, implementing these practices is not
without challenges. High implementation costs, regulatory complexity and technological limitations remain
significant barriers.

Despite these challenges, the pharmaceutical industry is making significant strides in sustainability.
Companies are setting ambitious targets to reduce greenhouse gas emissions, optimizing manufacturing and
distribution processes and responsibly sourcing energy, water, and raw materials [9]. The industry is also investing
in research and development to discover new, environmentally friendly processes and materials, including
biodegradable packaging materials and green chemistry techniques [9].

As the pharmaceutical sector continues to evolve, the integration of sustainability into supply chain
management practices is becoming increasingly critical. By adopting these practices, pharmaceutical companies
can minimize their environmental impact, uphold social responsibility and ensure economic viability while
delivering high-quality care to patients around the world.
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Framework Development
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Figure 1: Sustainable Pharmaceutical Supply Chain (SPSC) Framework

The Sustainable Pharmaceutical Supply Chain (SPSC) Framework illustrates the integration of
sustainability dimensions into pharmaceutical operations, emphasizing the interconnections between various
components and their impacts. This framework consists of four key layers that demonstrate how sustainable
practices influence organizational outcomes:

Sustainability Dimensions: The framework begins with sustainability dimensions at the top level, representing
the overarching principles that guide sustainable practices in the pharmaceutical industry. These dimensions
inform and influence all subsequent layers of the framework.

Supply Chain Functions: The second layer identifies four critical supply chain functions:

- Procurement: Focusing on sustainable supplier selection and engagement

- Manufacturing: Emphasizing energy-efficient processes and renewable energy adoption

- Logistics: Incorporating green transportation and distribution methods

- Waste Management: Implementing circular economy principles and waste reduction strategies

Impact Outcomes: The framework demonstrates how these supply chain functions directly influence three key
impact areas:

- Operational Efficiency: Measuring improvements in resource utilization and cost reduction

- Environmental Impact: Assessing reductions in greenhouse gas emissions and waste

- Brand Reputation: Evaluating enhanced market position and stakeholder trust

Feedback Mechanism: The framework incorporates a feedback loop that enables continuous improvement
through monitoring, evaluation, and adjustment of sustainable practices. This mechanism ensures that impact
outcomes inform and refine future sustainability initiatives across all supply chain functions.

The bidirectional arrows in the framework represent the dynamic interactions between different components,
highlighting how improvements in one area can positively influence others. For example, enhanced waste
management practices can simultaneously improve operational efficiency and environmental impact, while also
strengthening brand reputation.

This framework serves as a comprehensive tool for pharmaceutical companies to assess, implement, and improve
their sustainable supply chain practices. It provides a structured approach to understanding how various
sustainability initiatives contribute to overall organizational performance and environmental stewardship.
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Case Descriptions
1. Pfizer

Pfizer has integrated sustainability into its supply chain through comprehensive initiatives across
procurement, logistics, manufacturing, and waste management. Over 51% of Pfizer’s suppliers have committed
to science-based emission reduction targets, fostering collaborative efforts to reduce carbon footprints.
Transitioning shipments from air to ocean freight has significantly enhanced operational efficiency, with a
reduction of 50,000 metric tons of CO- emissions in 2022 alone. The company’s energy-efficient manufacturing
processes now utilize 10% renewable electricity, aiming for 100% by 2030. Additionally, Pfizer’s circular
economy practices, such as reusable shipping containers, have reduced packaging waste by 90%. Barriers include
high costs and regulatory hurdles, while strong leadership commitment and global partnerships serve as key
drivers for progress. These efforts have bolstered Pfizer’s brand reputation as a sustainability leader.

2. Johnson & Johnson

Johnson & Johnson prioritizes sustainable procurement, with 50% of its suppliers committed to emission
reduction targets. The company has optimized its logistics network by transitioning to efficient shipping methods,
significantly reducing operational costs and environmental impacts. Waste management initiatives have led to a
23% reduction in Scope 1 and 2 emissions since 2021, while energy-efficient manufacturing processes achieved
87% renewable energy usage in 2023. Notably, the company reached 100% renewable energy in Europe, the U.S.,
and Canada. Johnson & Johnson also leads in recycling medical devices, exemplifying circular economy
principles. Despite challenges like implementation complexity, the company’s proactive policies and investments
in renewable energy are key drivers. These practices enhance operational efficiency, align with global climate
goals, and strengthen brand credibility.

3. AbbVie

AbbVie demonstrates a strong commitment to sustainability, engaging 65% of its suppliers in emission
reduction initiatives. By reducing transportation emissions by 26% in 2023, the company has enhanced logistical
efficiency and minimized its carbon footprint. Comprehensive waste management strategies have significantly
increased recycling rates, while manufacturing operations now derive 55% of energy from renewable sources.
AbbVie’s redesign of products for recyclability highlights its circular economy approach. Barriers such as high
technology costs are offset by leadership vision and consumer demand for greener products. These efforts not
only improve environmental performance but also elevate AbbVie’s market standing and operational efficiency.

4. Merck & Co.

Merck & Co. has implemented sustainable procurement practices, with 58% of suppliers committing to
emission reduction targets. Shifting from air to ocean freight has reduced carbon emissions and logistics costs,
showcasing improved operational efficiency. Waste management efforts have diverted over 6 million kilograms
of landfill waste since 2019, while renewable energy usage reached 15% in 2023, with plans for 100% by 2030.
The adoption of reusable packaging further reinforces its circular economy commitment. Barriers include
navigating regulatory landscapes, but Merck’s strategic investments and stakeholder collaborations act as
significant drivers. These sustainability initiatives have enhanced brand equity and contributed to long-term
competitiveness.

5. Roche

Roche actively integrates sustainability into its supply chain, with 60% of its suppliers committed to
emission reduction targets. Logistics optimizations, such as shifting from air to sea freight, have decreased
operational costs and carbon emissions. Waste management initiatives have resulted in a reduction of 7 million
kilograms of landfill waste since 2019. Renewable energy usage in manufacturing increased to 20% in 2023, with
an ambitious target of 100% by 2030. Roche’s circular economy initiatives focus on reusable packaging systems,
further reducing environmental impact. Challenges include high initial investments, but Roche’s innovative
culture and regulatory alignment are key enablers. These measures have strengthened operational efficiency and
solidified Roche’s reputation as a sustainability-focused company.

Table 1: Sustainable Practices by Company

Company Procurement Manufacturing Logistics Waste
Management
Pfizer 51% suppliers  10% renewable Air to ocean freight Reusable shipping
committed to electricity, targeting transition, 50,000 MT containers
emission targets 100% by 2030 CO:z reduction in 2022
Johnson & 50% suppliers  87% renewable Optimized  shipping 23% reduction in
Johnson committed to energy, 100% in EU, methods Scope 1&2
emission targets US, Canada
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emissions since
2021
AbbVie 65% suppliers in 55% renewable energy 26%  reduction in Increased recycling
emission reduction transportation rates, product
initiatives emissions (2023) redesign
Merck & 58% suppliers Targeting 100%  Shift from air to ocean 6M kg landfill waste
Co. committed to renewable energy by freight diverted since 2019
emission targets 2030
Roche 60% suppliers  20% renewable Shift from air to sea 7M kg landfill waste
committed to energy, targeting freight reduction since 2019

emission targets

100% by 2030

Table 2: Company-Specific Impacts

Company Operational Efficiency Environmental Impact Brand Reputation
Pfizer Reduced transportation 50,000 MT CO: reduction Leadership in supplier
costs through modal shift logistics (2022) engagement (51%)

Johnson & Optimized shipping costs 23% reduction in Scope

Achievement of 100%

Johnson emissions, 87% renewable energy ~ renewable energy in key
markets
AbbVie 26% reduction in 55% energy from Product redesign for
transportation emissions sources sustainability
Merck & Co.  Reduced logistics costs 6M kg waste diverted from landfill ~Circular economy
commitment

Roche Decreased freight costs

20% renewable energy adoption

Leadership in  reusable

packaging systems

Table 3: Company-Specific Barriers and Drivers

Company Barriers Drivers

Pfizer High costs, Regulatory hurdles Leadership commitment, Global partnerships

Johnson & Johnson  Implementation complexity Proactive policies, Renewable energy investments

AbbVie High technology costs Leadership vision, Consumer demand

Merck & Co. Regulatory landscape complexity Strategic investments, Stakeholder collaboration

Roche High initial investments Innovative culture, Regulatory alignment
Discussion

The analysis of sustainable practices in five leading pharmaceutical companies reveals significant
insights aligned with the SPSC framework.
Supply Chain Implementation: Companies demonstrate varying maturity levels in sustainable practices, with
strong commitments in procurement, renewable energy usage, and logistics optimizations, leading to substantial

CO: reductions.
Impact Assessment:

e Operational Efficiency: Improvements include reduced transportation costs, decreased energy
consumption, and optimized resource utilization.

e Environmental Performance: Achievements include significant reductions in emissions, increased
renewable energy adoption, and substantial waste reduction.

e Brand Reputation: Enhanced market positioning, improved stakeholder relationships, and increased
customer trust through sustainability leadership.
Barriers and Enablers: Barriers include high implementation costs and complex regulations, while enablers

include strong leadership commitment, market demand, and regulatory pressures.

Framework Validation: The SPSC framework effectively captures the interconnected nature of sustainable

practices, demonstrating how improvements in one area positively influence others.

Industry Implications: The findings suggest substantial progress in sustainability, with companies like Johnson
& Johnson achieving ambitious targets and a trend toward comprehensive sustainability approaches.

10
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Findings and Recommendations
Findings
Supply Chain Functions:
- Procurement initiatives show strong progress, with supplier engagement in emission reduction targets ranging
from 50-65% across all five companies.
- Manufacturing sustainability varies significantly from Pfizer's 10% to Johnson & Johnson's 87% renewable
energy usage.
- Logistics optimization through modal shifts from air to ocean freight has yielded substantial emissions
reductions, with Pfizer achieving 50,000 MT CO: reduction in 2022.
- Waste management practices demonstrate measurable success, with companies implementing circular economy
principles and achieving significant waste reduction.
Impact Assessment:
- Operational efficiency improvements are evident through reduced transportation costs and optimized resource
utilization.
- Environmental performance shows measurable progress, with Johnson & Johnson achieving 23% reduction in
Scope 1 and 2 emissions since 2021.
- Brand reputation benefits are demonstrated through improved sustainability rankings and stakeholder trust.
Implementation Patterns:
- Companies show varying maturity levels in sustainable practice adoption.
- Renewable energy targets align across companies, with most aiming for 100% by 2030.
- Circular economy principles are increasingly integrated into waste management strategies.
Recommendations
Strategic Implementation:
1. Accelerate renewable energy adoption through:
- Strategic partnerships with renewable energy providers
- Investment in on-site renewable energy generation
- Development of region-specific energy transition plans
2. Enhance supplier engagement by:
- Implementing supplier development programs
- Creating incentive systems for sustainable practices
- Establishing clear sustainability criteria for supplier selection
3. Optimize logistics networks through:
- Further transition to ocean freight where feasible
- Investment in electric vehicle fleets
- Implementation of route optimization technologies
Operational Excellence:
1. Strengthen waste management by:
- Expanding circular economy initiatives
- Implementing advanced recycling programs
- Developing innovative packaging solutions
2. Improve monitoring and reporting by:
- Implementing standardized sustainability metrics
- Enhancing data collection systems
- Developing real-time performance tracking
Industry Collaboration:
1. Foster knowledge sharing through:
- Industry working groups
- Best practice sharing platforms
- Joint research initiatives
2. Develop industry standards for:
- Sustainability reporting
- Environmental impact measurement
- Supplier assessment criteria

CONCLUSION

This research examined sustainable supply chain practices across five leading pharmaceutical companies
- Pfizer, Johnson & Johnson, AbbVie, Merck & Co., and Roche - revealing significant progress in implementing
sustainability initiatives while highlighting areas for future development. The study's findings demonstrate the
industry's commitment to environmental stewardship through systematic implementation of sustainable practices

11



Shashanka Dhakal et al/ Int | Pharml Hcare Res. Vol-13(1) 2025 [5-13]

across procurement, manufacturing, logistics, and waste management functions. The analysis reveals that
companies have achieved notable success in several areas: Supplier engagement in emission reduction initiatives
(50-65% commitment rates); Renewable energy adoption (ranging from 10% to 87%); Logistics optimization
(achieving substantial CO: reductions); Waste management improvements (implementing circular economy
principles). The SPSC framework developed in this study provides a structured approach for understanding the
interconnections between sustainable practices and their impacts on operational efficiency, environmental
performance and brand reputation. The framework's feedback mechanism highlights the importance of continuous
improvement and adaptation in sustainability implementation.Key achievements across the companies studied
include Johnson & Johnson's 87% renewable energy usage and 23% reduction in Scope 1 and 2 emissions, Pfizer's
50,000 MT CO: reduction through logistics optimization, and various companies' progress toward 100%
renewable energy targets by 2030. These accomplishments demonstrate the feasibility of ambitious sustainability
goals while maintaining operational excellence. However, challenges remain in achieving comprehensive
sustainability across pharmaceutical supply chains. High implementation costs, technical complexities and
regulatory requirements continue to present barriers to faster adoption of sustainable practices. Nevertheless,
strong leadership commitment, market demands and regulatory pressures are driving continued progress toward
more sustainable operations. As the pharmaceutical industry continues to evolve, the integration of sustainable
practices into supply chain operations will become increasingly critical for maintaining competitive advantage
and meeting stakeholder expectations. The findings and recommendations from this study provide valuable
insights for companies seeking to enhance their environmental performance while ensuring operational efficiency
and long-term success.
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