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We investigate the perception on the severity and probability of key logistics and inventory 

management risks within India's pharmaceutical supply chain, drawing insights from 

quantitative data and stakeholder perceptions. We assess the perception on seven major 

supply chain risks - demand forecasting error, counterfeit products, warehousing issues, 

customs clearance delays, transportation delays, theft during transit and warehousing, and 

cold chain temperature excursions. 

We have conducted a survey of 151 respondents involved in the supply chain function of 

Indian Pharma Companies. The results indicate that demand forecasting error emerged as 

the most critical risk in terms of severity and probability. Counterfeit risks and theft also 

ranked high, reflecting concerns over product integrity and supply chain security. ANOVA 

analysis revealed that while severity perceptions were largely consistent across small, 

medium, and large organizations, probability ratings varied significantly, particularly for 

transportation delays and counterfeit risks. Warehousing issues, though moderate in 

severity, were perceived as highly probable, indicating widespread operational 

inefficiencies. 

Our findings implicate the need for differentiated risk mitigation strategies, including 

advanced forecasting tools, secure logistics infrastructure, and regulatory streamlining. By 

identifying and analysing these vulnerabilities, our study offers actionable insights for 

pharmaceutical managers aiming to enhance supply chain resilience, safeguard product 

quality, and ensure timely delivery in a complex and evolving market landscape.

Abstract

INTRODUCTION 

India's pharmaceutical industry is a cornerstone of domestic and global healthcare supply 

chains. As of 2025, the market is valued at USD 66.66 billion and is projected to reach USD 

88.86 billion by 2030, growing at a compound annual growth rate (CAGR) of 5.92% 

(mordorintelligence, 2025). A dual engine of domestic consumption and export demand 
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drives the sector. India supplies over 50% of global vaccine The pharmaceutical supply chain in India is characterised by a 

requirements and 40% of generic drugs consumed in the United multi-tiered structure involving raw material suppliers, 

States. According to the India Brand Equity Foundation (IBEF), formulation manufacturers, contract development and 

the domestic pharmaceutical market is expected to reach USD 57 manufacturing organisations (CDMOs), distributors, and 

billion by FY2025. At the same time, the total industry, including retailers. While this structure enables scalability and cost 

exports, is projected to hit USD 130 billion by 2030 (IBEF, 2025). efficiency, it also introduces systemic risks ranging from 

The government's Production Linked Incentive (PLI) scheme, geopolitical disruptions and regulatory bottlenecks to logistical 

with an outlay of INR 15,000 crore (USD 2.04 billion), is inefficiencies and quality control lapses. For instance, over 70% 

designed to boost manufacturing capacity and reduce of India's API requirements are met through imports, making the 

dependence on imported Active Pharmaceutical Ingredients industry susceptible to external shocks such as trade restrictions 

(APIs), particularly from China. In H1 FY2025 alone, INR 604 or global price fluctuations (Corona Remedies, 2025).

crore (USD 69.76 million) was disbursed under this scheme to 
Moreover, the increasing complexity of pharmaceutical 

support bulk drug production and infrastructure upgrades (IBEF, 
products, especially biologics and speciality drugs, demands 

2025). Therapeutically, anti-infectives dominate with a 19.6% 
more stringent cold chain logistics, advanced manufacturing 

market share, while oncology drugs are the fastest-growing 
capabilities, and regulatory compliance. These requirements 

segment, projected to expand at a CAGR of 7.10% through 2030. 
amplify risk exposure across the supply chain, particularly for 

Statista reports that oncology alone is expected to generate USD 
small and mid-sized enterprises that lack the infrastructure to 

2.06 billion in revenue in 2025, underscoring the rising burden of 
adapt swiftly. The rise of e-pharmacies and digital health 

chronic diseases and the shift toward speciality therapies 
platforms has further transformed distribution dynamics, 

(Statista, 2025). Distribution remains anchored in retail 
introducing new cybersecurity and data integrity risks.

pharmacies, which account for 75% of the market, though online 
In this context, supply chain resilience is no longer a peripheral channels are multiplying at a CAGR of 7.3%, driven by digital 
concern but a strategic imperative. Risk management adoption and urban demand. The oral route of administration 
frameworks tailored to the pharmaceutical sector must account holds 62% of the market, but injectables are gaining ground due 
for operational and strategic risks, including supplier reliability, to the rise of biologics and sterile manufacturing, with a projected 
regulatory compliance, demand forecasting, and technological CAGR of 6.5% . Regionally, North India leads with 33% of 
disruptions. The Indian government's Production Linked market share, while Northeast India is the fastest-growing zone at 
Incentive (PLI) scheme and initiatives like Ayushman Bharat aim 6.4% CAGR. 
to strengthen domestic manufacturing and healthcare access. 

Foreign direct investment (FDI) in the pharmaceutical sector 
However, their long-term impact on supply chain stability 

reached INR 2,00,166 crore (USD 23.41 billion) between April 
remains to be fully assessed.

2000 and March 2025, reflecting investor confidence in India's 
The Indian pharmaceutical supply chain, despite its global long-term potential. These figures collectively highlight the 
prominence, faces a multitude of operational and strategic risks sector's robust growth trajectory, strategic importance, and the 
that threaten its reliability and efficiency. Among the most urgent need for resilient supply chains and logistics frameworks 
pressing concerns are transportation delays, which stem from to sustain its momentum.
overreliance on road networks plagued by poor infrastructure, 

India's pharmaceutical industry is globally recognised for its 
traffic congestion, and limited connectivity in rural regions. 

scale, affordability, and export capacity. As the world's largest 
These delays can disrupt the timely delivery of essential 

provider of generic medicines and a major supplier of vaccines, 
medicines, particularly in Tier-2 and Tier-3 cities 

India plays a pivotal role in global healthcare. However, a 
(mordorintelligence, 2025). Warehousing issues further 

complex and increasingly fragile supply chain ecosystem lies 
compound these challenges, as many facilities lack adequate 

beneath this success. The COVID-19 pandemic exposed critical 
space, automation, and environmental controls, leading to 

vulnerabilities in sourcing, manufacturing, and distribution, 
inventory mismanagement and product degradation. Cold chain 

particularly due to India's heavy dependence on imported Active 
temperature excursions are especially critical for biologics and 

Pharmaceutical Ingredients (APIs), primarily from China. 
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vaccines, where even minor deviations can compromise efficacy. PREVIOUS STUDIES

According to ExpressPharma (2025), nearly 20% of temperature-
The pharmaceutical supply chain (PSC) has received increasing 

sensitive pharmaceutical products in India are exposed to 
scholarly attention, particularly considering global disruptions 

improper handling during transit or storage. Customs clearance 
such as the COVID-19 pandemic. Several studies have explored 

delays also pose significant risks, particularly for imported 
the nature, classification, and mitigation of risks within 

Active Pharmaceutical Ingredients (APIs), which constitute over 
pharmaceutical logistics and operations, offering diverse 

70% of India's API consumption. Regulatory bottlenecks and 
methodological approaches and regional perspectives. (Azam et 

inconsistent documentation requirements across ports can lead to 
al., 2023) have conducted a systematic literature review to 

prolonged clearance times and production halts (IBEF, 2025). 
identify and prioritise critical success factors (CSFs) for resilient 

Theft during transit and warehousing is another growing concern, 
supply chains in SMEs. Using principal component analysis, they 

especially for high-value or controlled substances. (KPMG, 
highlighted key CSFs including strategic partnerships, 

2025) reports that pharmaceutical theft and diversion incidents 
technology use, and capacity building to address uncertainty and 

have increased in recent years, often linked to gaps in third-party 
enhance preparedness. Similarly, post COVID-19, Čerkauskienė 

logistics oversight. Counterfeit drugs, facilitated by fragmented 
& Meidute-Kavaliauskiene, (2023) have explored the key 

distribution channels and weak enforcement mechanisms, not 
aspects of supply chain risk management in healthcare and 

only threaten patient safety but also erode brand trust and market 
identified the critical factors influencing supply chain 

share. The World Health Organisation estimates that up to 10% of 
performance and highlighted the need for improved risk 

medicines in low- and middle-income countries may be 
assessment and resilience strategies in healthcare systems. An 

substandard or falsified. India is a key target due to its vast and 
investigation of pharmaceutical supply chain resilience through 

decentralised supply network. Lastly, demand forecasting errors- 
focus groups with global stakeholders, conducted by Faggioni et 

driven by limited access to real-time data, seasonal variability, 
al. (2023), reveals consensus on key resilience elements - 

and unpredictable disease outbreaks - can result in stockouts or 
adaptability, flexibility, agility, and collaboration.

overproduction, straining financial and operational resources. 
In an examination of key resiliency strategies for pharmaceutical These risks underscore the urgent need for integrated risk 
supply chains (Ganguly & Kumar, 2019) have used the Fuzzy management frameworks, digital supply chain visibility, and 
Analytic Hierarchy Process to show that agility, visibility, and regulatory harmonisation to enhance resilience and ensure 
collaboration are top priorities for mitigating supply chain uninterrupted access to quality medicines.
vulnerabilities, offering actionable insights for managers and 

policymakers in resilience planning.The COVID-19 pandemic subjected healthcare supply chains to 

unprecedented stress, exposing significant vulnerabilities in risk 
The key drivers of resilient supply chains in India's 

preparedness. With limited prior knowledge or established 
pharmaceutical sector to enhance sustainable exports are 

frameworks to address such large-scale disruptions, risk 
manufacturing excellence, reverse logistics, and distribution as 

managers faced considerable uncertainty. The severe challenges 
critical enablers, with sourcing and R&D supporting resilience 

of demand surges, stockouts, and bullwhip effects highlighted the 
through improved export performance and strategic socio-

vital role of resilience in ensuring continuity and reliability of 
economic interventions(Gera & Singh, 2025).

healthcare product supply chains(Gupta & Kayande, 2023).
Jaberidoost et al., (2015) have conducted a multi-phase risk 

assessment of Iran's pharmaceutical supply chain, identifying 86 This paper seeks to critically examine the vulnerabilities 

risks across 11 categories. Financial and economic risks embedded within the Indian pharmaceutical supply chain and 

dominated, with financial management deemed most critical. propose a structured risk management approach to mitigate them. 

Despite political challenges, half of the risks were internal and By integrating insights from industry reports, policy frameworks, 

potentially manageable by pharmaceutical companies. (Pathy & and supply chain theory, the study aims to offer actionable 

Rahimian, 2023) present a two-stage optimisation framework to recommendations for enhancing resilience and ensuring 

manage demand uncertainty in pharmaceutical supply chains. uninterrupted access to essential medicines.

The first stage minimises prepositioning costs and risks at 
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distribution centres, while the second reduces costs of recourse insights for mitigating disruptions and enhancing healthcare 

actions like reallocation and inventory management, enhancing system effectiveness through robust risk assessment.

overall supply chain efficiency.
Recent academic studies have identified critical logistics and 

An examination of supply chain resilience in the Indian inventory management risks in the Indian pharmaceutical 

manufacturing sector, particularly key antecedents like risk industry, including counterfeit drugs, demand fluctuations, and 

management culture, connectivity, visibility, collaboration, and cold chain failures (Sharma et al., 2024). However, a significant 

agility, shows that ICT adoption and employee awareness can research gap remains in developing integrated, technology-

help enhance resilience and firm performance(Kumar & driven frameworks for real-time risk mitigation. Existing 

Anbanandam, 2020). Merkuryeva et al., (2019) have focused on literature often focuses on isolated risk factors without 

using advanced demand forecasting methods in the addressing systemic vulnerabilities or the role of digital tools like 

pharmaceutical supply chain, presenting an integrated approach blockchain and AI in enhancing supply chain resilience. Despite 

for product forecasting and purchase order generation. Through a the growing importance of logistics and inventory management 

case study, they evaluate SMA, multiple linear regression, and in the Indian pharmaceutical industry, academic research over the 

symbolic regression models, highlighting the practical past decade reveals a limited focus on quantifying and mitigating 

implications in emerging markets. Some authors have proposed a supply chain risks. We find a gap in the context of an 

blockchain-based infrastructure to enhance traceability and underdeveloped comprehensive framework for risk 

security in the pharmaceutical supply chain(Mishra et al., prioritisation. Weak distribution networks and inadequate 

2024)Their model combats record forgery and counterfeit drugs inventory systems continue to hinder operational efficiency in the 

using smart contracts and parallel search techniques. Theoretical Indian pharmaceutical industry.

and simulation analyses confirm its efficiency and practical 
MATERIALS AND METHODS

viability.
Our study has employed a quantitative research design supported 

Özdoğan & Mulgan, (2024) have examined healthcare logistics, 
by primary and secondary data sources to assess logistics and 

emphasising its role in managing materials, services, and data to 
inventory-related vulnerabilities in the Indian pharmaceutical 

enhance care delivery. They highlight flexibility as a key 
supply chain.  We adopt a quantitative research approach, 

component in overcoming disruptions like COVID-19, and stress 
grounded in primary data collection through a structured survey 

the importance of coordinated supply chain strategies for 
administered to employees working in pharmaceutical 

improved healthcare system performance.
companies across India. We aim to obtain respondents' 

The sub-optimal sales and operations planning exaggerates the perceptions of supply chain risks, with particular attention to 

critical risks - inventory planning, labour, storage, raw material logistics vulnerabilities. 

availability, forecasting, and communication(Sangode, 2024). 
We initially conducted a pilot survey to identify the prominent 

The global threat of counterfeit products in the growing medical 
risks in the logistics and inventory context in the supply chain in 

device and pharmaceutical industries essentially requires a 
the Indian pharmaceutical industry for content validity. We have 

holistic approach involving robust healthcare systems, reliable 
formulated a questionnaire comprising three sections based on 

data, international cooperation, and digital tracing technologies 
the pilot survey results and industry experts. Section A seeks 

to mitigate risks and enhance supply chain integrity(Syed & 
information on the organisation profile of the respondents – level 

Milburn, 2024). Based on the SWOT analysis of India's 
of management in the supply chain, size of the organisation, drug 

pharmaceutical supply chain, strategic interventions to enhance 
segment, and type of market segment by disease type. Section B 

SCM performance, aiming to strengthen global competitiveness 
has explored the opinions on the perception of risk severity and 

and operational resilience, have been proposed by (Wahab et al., 
probability for seven defined classes of Logistics and Inventory 

2024). A fuzzy AHP-based MCDM framework to identify and 
Management Risks on a Likert scale. Section C explores the 

prioritise 24 risks in India's pharmaceutical supply chain has been 
respondents' general perception of the evolving risks in the 

proposed by Vishwakarma et al. (2016). Their analysis highlights 
supply chain in the Indian pharmaceutical industry.

supply and supplier risks as most critical, offering valuable 
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The key logistics and inventory risks have been classified into (a) 

demand forecasting errors, (b) counterfeit products, (c) 

warehousing inefficiencies, (d) customs clearance delays, (e) 

transportation delays, (f) theft during transit and storage, and (g) 

cold chain temperature excursions. We have used a purposive 

sampling method to target professionals with direct experience in 

logistics and inventory management. Out of the 180 individuals 

contacted, 151 valid responses have been received. The 

demographic profile of respondents reflects that the majority 

were mid-level managers with six to ten years of professional 

experience, predominantly working in large-scale 

pharmaceutical organisations. We use descriptive and inferential 

statistical methods to obtain the results. The reliability of the 

questionnaire has been tested using Cronbach's alpha (0.839). We 

have used one-way ANOVA to examine differences in severity 
It is inferred that among the seven risks analysed, demand 

and probability perception of logistics and inventory-related 
forecasting errors emerged as the most severe, with 58.9% of 

vulnerabilities across organisations' selected parameters. The 
respondents rating it as “extremely severe.” This highlights the 

qualitative results are supported with secondary data from policy 
disruptive impact of inaccurate projections on inventory 

documents, government reports, and prior academic studies to 
planning and service delivery. Counterfeit risks and theft during 

contextualise findings and enhance triangulation. 
transit and warehousing also ranked high, reflecting concerns 

RESULTS AND DISCUSSION over product integrity and security. Customs clearance delays 

and cold chain temperature excursions were viewed as Respondents are predominantly male, representing 95.4% of the 
moderately severe, indicating persistent operational bottlenecks, total sample. Regarding organisational size, 60.7% of the 
especially for temperature-sensitive drugs. Warehousing issues respondents are employed in large enterprises, 26.1% in medium-
and transportation delays showed a more balanced severity sized firms, and 13.2% in small organisations. Our findings 
distribution, but cumulative impact remained significant. The primarily represent large-scale pharmaceutical operations with 
data suggests that forecasting, security, and authenticity are top more complex and expansive supply chains. Our sample is 
priorities for risk mitigation. These findings underscore the need polarised towards mid-tier decision-makers, with limited 
for robust analytics, secure logistics protocols, and regulatory representation from frontline staff and executive leadership, a 
streamlining to enhance resilience in India's pharmaceutical limitation of the study. The sample is predominantly middle-
supply chain.aged, with 66.8% of participants in the 31–40-year bracket. 

Respondents aged 41–50 accounted for 17.9%, while those aged 

21–30 represented 14.6%. Only 0.7% of the sample was above 

50, suggesting limited input from senior professionals nearing 

retirement age.

Regarding market engagement, 75.4% of respondents reported 

involvement in branded and generic drug segments, while only 

24.6% focused exclusively on branded products. Similarly, 

96.7% of participants indicated engagement with general and 

specialised drug types, suggesting a broad therapeutic footprint 

across the sample.

Tables 1 and 2 present the risk severity and probability results for 

the formulated risk categories. 

Table 1: Risk Severity - Logistics and Inventory Management Risks

Source: Author's Computation

Table 2: Risk Probability - Logistics and Inventory Management Risks

Source: Author's Computation

Journal of Business Studies, Volume XV, 2025, (ISSN:0975-0150)



38

Table 2 reveals that demand forecasting errors stand out as the probability scores are moderately high, the elevated standard 

most critical, with nearly half (49%) of respondents rating it as deviations suggest inconsistent experiences across the supply 

extremely probable, indicating a significant concern for supply chain. These inconsistencies may stem from contextual factors 

chain accuracy. Counterfeit risks and transportation delays also such as geographic location, product category, and the robustness 

show a high likelihood, with a combined majority leaning toward of security protocols. For instance, high-value goods or regions 

very probable. Theft during transit, customs clearance issues, and with limited infrastructure may be more susceptible to theft, 

cold chain temperature failures all present moderate to high risk, while counterfeit risks may vary depending on brand visibility 

suggesting vulnerabilities in physical handling and regulatory and regulatory enforcement.

processes. Interestingly, over 76% of respondents perceive 
Cold chain temperature risk, while ranking lowest in severity and 

warehousing issues as highly probable, underscoring operational 
probability, still warrants attention. Its severity score remains 

inefficiencies. The relatively lower percentages in the very low 
above the threshold of concern, indicating that although it may 

and somewhat probable categories across most risks suggest that 
not occur frequently, its impact can be substantial - particularly 

stakeholders view these challenges as persistent and pressing. 
for temperature-sensitive products such as pharmaceuticals, 

The data reveals that across all categories, at least one-third of 
biologics, and perishable food items. The relatively lower 

respondents rated risks as “extremely probable,” implying the 
probability suggests that organisations may have implemented 

need for robust forecasting, secure logistics, technology adoption 
effective controls, yet the potential consequences of failure 

and streamlined operations to mitigate these risks effectively. 
justify continued investment in monitoring technologies and 

contingency planning.

Overall, the findings highlight the need for differentiated risk 

management approaches. While demand forecasting error 

demands systemic and strategic interventions, risks with high 

variability require context-specific solutions. Despite their lower 

frequency, cold chain risks should not be overlooked due to their 

potentially severe consequences.

We have conducted a one-way ANOVA to examine the 

differences in respondents' perception across selected categories 

The analysis of logistics and inventory management risks reveals in the organisation demographics.

several key patterns in severity and probability ratings. Demand 

forecasting error emerges as the most critical among the various 

risks assessed. For the full sample, it has the highest mean 

severity score, indicating that it poses the greatest potential 

impact on operations. The relatively high standard deviation 

suggests variability in how this risk is perceived, likely 

influenced by differences in organisational forecasting 

capabilities, market volatility, and product types. Notably, 

demand forecasting error also ranks highest in probability, 

reinforcing its position as a dual threat—both highly impactful 

and likely to occur. This combination underscores the importance 

of prioritising mitigation strategies such as advanced predictive 

analytics, real-time data integration, and cross-functional 

planning.

Other risks exhibit high variability in probability, particularly 

theft during transit and warehousing. Although their mean 

Table 3: Risk Severity and Risk Probability–Mean Comparison and ANOVA

Source: Author's Computation

Table 4: ANOVA – Size of Organization

Source: Author's Computation

Table 5: ANOVA – Drug Segment

Source: Author's Computation
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ANOVA results in Table 4 indicate that among the seven risk between firm sizes indicates that vulnerabilities are inconsistent: 

types analysed, Transportation Delays and Counterfeit show smaller firms perceive being more susceptible to delays, while 

statistically significant differences in risk probability (p < 0.05) larger organisations face a higher risk of counterfeiting 

across organisation size, suggesting these risks are more likely to (Emrouznejad et al., 2023). 

occur across varying conditions. None of the other risk types 
Operational Bottlenecks in Customs and Cold Chain 

exhibits significant variation in risk severity(p>0.05). This 
Management - Customs clearance delays and cold chain 

implies that while the likelihood of certain risks may differ, their 
temperature excursions are viewed as moderately severe and 

perceived severity remains relatively consistent. This indicates 
probable. Although not the most critical, they represent persistent 

the need for targeted mitigation strategies focused on high-
vulnerabilities, especially for temperature-sensitive 

probability risks. The findings also implicate the perception of 
pharmaceuticals(Shukla & Jharkharia, 2013). While severity 

the legal framework for transportation norms, which smaller 
perceptions are generally consistent across small, medium, and 

firms ignore (Skyes, 2018). 
large organisations, probability ratings vary significantly. For 

In Table 5, ANOVA analysis reveals that Transportation Delays example, transportation delays and counterfeit risks show 

and Counterfeit risks show statistical significance across drug statistically significant differences in probability, with smaller 

segments. Additionally, Customs Clearance significantly firms perceiving higher vulnerability to delays and larger firms 

impacts risk severity, suggesting differences in perceived more exposed to counterfeiting. Warehousing Issues as a Silent 

severity. In some studies, it has been established that 56% of the Burden, despite moderate severity scores, many respondents 

counterfeit drugs(generic) are manufactured in India(Feeney et perceive warehousing issues as highly probable, indicating 

al., 2024). All other risk types exhibit non-significant results (p > widespread operational inefficiencies that may not be 

0.05) for severity and probability, implying consistent immediately disruptive but cumulatively impact performance.

perceptions and likelihoods across groups. These findings 
We suggest that pharmaceutical firms prioritise adopting AI-

underscore the importance of prioritising mitigation strategies 
driven predictive analytics, real-time market data integration, 

for risks with significant variation.
and collaborative planning systems to enhance forecast accuracy 

The results confirm prior research studies that show that and responsiveness. Pharma companies also need to strengthen 

transportation inefficiencies, regulatory delays, and counterfeit Supply Chain Security Protocols and mitigate risks related to 

drugs are central vulnerabilities in pharmaceutical supply chains, counterfeiting and theft. Managers should implement robust 

particularly in emerging economies like India(Kumar & authentication technologies (e.g., blockchain, serialisation), 

Anbanandam, 2020; Lima & Yonamine, 2023). enhance physical security measures, and conduct regular audits 

across transit and storage points.
We draw the inferences from the results as follows.

For temperature-sensitive products, investment in IoT-enabled 
Demand forecasting errors are the most critical and persistent 

temperature tracking, contingency planning, and staff training is 
vulnerability in the Indian pharmaceutical supply chain, both in 

essential to prevent excursions and ensure regulatory 
terms of risk severity and risk probability, given that many 

compliance. Collaboration with regulatory bodies and logistics 
respondents have rated this vulnerability as “extremely severe.” 

partners to simplify documentation, enable pre-clearance, and 
The inventory mismatch creates a dual challenge of wastage and 

reduce bottlenecks can significantly improve delivery reliability 
stockout in patient care. Such forecasting errors have been the 

and reduce delays. 
root cause of inefficiencies in healthcare logistics and 

pharmaceutical distribution(Chopra & Meindl, 2012; Shukla & Since probability perceptions vary by firm size, risk management 

strategies should be customised. Smaller firms may need support Jharkharia, 2013). We argue that using AI and other advanced 
in infrastructure and logistics planning, while larger firms should tools may help address the vulnerability, particularly in the case 
focus on brand protection and regulatory alignment. Managers 

of generic drugs.
must not overlook warehousing issues due to their high 

probability. Investments in automation, inventory control Due to their larger brand presence and distribution networks, 
systems, and workforce training can substantially improve large firms face a higher risk of counterfeit medicines and transit 
operational efficiency.

theft threats. Furthermore, the disparity in likelihood assessments 
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CONCLUSION Expresspharma. (2025). Key trends in pharma and supply chain 

management for 2025. Https://Www.Expresspharma.in/Key-
The findings from this study underscore the multifaceted nature 

Trends-in-Pharma-and-Supply-Chain-Management-for-2025/.
of logistics and inventory management risks within India's 

pharmaceutical supply chain. Demand forecasting error stands Faggioni, F., Valerio Rossi, M., & Sestino, A. (2023). Supply 

out as the most critical risk, consistently rated highest in severity Chain Resilience in the Pharmaceutical Industry: A Qualitative 

and probability, reflecting its disruptive potential on inventory Analysis from Scholarly and Managerial Perspectives. 

planning and service delivery. Counterfeit products and theft International Journal of Business and Management, 18(1), 129.

during transit also pose significant threats, particularly for larger https://doi.org/10.5539/ijbm.v18n1p129

organisations, highlighting vulnerabilities in product integrity 
Feeney, A. J., Goad, J. A.,& Flaherty, G. T. (2024). Global 

and supply chain security. While risks such as customs clearance 
perspective of the risks of falsified and counterfeit medicines: A 

delays, transportation delays and cold chain temperature 
critical review of the literature. Travel Medicine and Infectious 

excursions are perceived as moderately severe, their operational 
Disease, 61, 102758. 

impact remains substantial, especially for temperature-sensitive 
https://doi.org/10.1016/j.tmaid.2024.102758

pharmaceuticals.
Ganguly, A., & Kumar, C. (2019). Evaluating Supply Chain 

Interestingly, warehousing issues, though not rated as the most 
Resiliency Strategies in the Indian Pharmaceutical Sector: A 

severe, are perceived as highly probable, suggesting widespread 
Fuzzy Analytic Hierarchy Process (f-ahp) A p p r o a c h .  

inefficiencies that may accumulate over time to affect overall 
International Journal of the Analytic Hierarchy Process, 11(2), 

performance. The analysis also reveals that while severity 
153–180.

perceptions are relatively uniform across organisational sizes, 
https://doi.org/10.13033/ijahp.v11i2.620

probability ratings vary, indicating that firm size influences 
Gera, N., & Singh, R. (2025). Identifying key drivers of supply perceived exposure to certain risks.
chain resilience in Indian pharmaceutical industry for enhanced 

These insights carry important managerial implications. To 
export performance. International Journal of Pharmaceutical and 

mitigate these risks effectively, organisations must invest in 
Healthcare Marketing. 

predictive analytics, secure logistics infrastructure, and 
https://doi.org/10.1108/IJPHM-09-2024-0093

regulatory streamlining. Tailored strategies based on 
Gupta, H., & Kayande, R. A. (2023). Enhancing Pharmaceutical organisational scale and operational context are essential. 
Supply Chain Resilience: A Study of \ Pharmaceutical Enhancing supply chain resilience requires a proactive, data-
Companies in Multiple Geographies. Indian Journal of driven approach integrating technology, compliance, and 
Pharmaceutical Education and  Research, 57(2), 603–611.strategic foresight.
https://doi.org/10.5530/ijper.57.2.74

REFERENCES
IBEF. (2025). Pharmaceuticals-Infographic-May-2025.

Azam, M. K., Hasan, S. M., & Qureshi, S. M. (2023). Exploring 
https://Www.Ibef.Org/Uploads/Industry/Infrographics/

the critical success factors of a resilient supply chain. 
Lage/Pharmaceuticals-Infographic-May-2025.Pdf.

Engineering Management in Production and Services, 15(1), 
Jaberidoost, M., Olfat, L., Hosseini, A., Kebriaeezadeh, A., 41–56. https://doi.org/10.2478/emj-2023-0004
Abdollahi, M., Alaeddini, M., & Dinarvand, R. (2015). 

Chopra, S., & Meindl, P. (2012). Supply Chain Management. 
Pharmaceutical supply chain risk assessment in Iran using 

Strategy, Planning &amp; Operation. In Das Summa Summarum 
analytic hierarchy process (AHP) and simple additive weighting 

des Management (pp. 265–275). Gabler.
(SAW) methods. Journal of  Pharmaceutical Policy and Practice, 

 https://doi.org/10.1007/978-3-8349-9320-5_22
8(1), 9. https://doi.org/10.1186/s40545-015-0029-3

Emrouznejad, A., Abbasi, S., & Sıcakyüz, Ç. (2023). Supply 
KPMG. (2025). Third-party risks in the pharmaceutical supply 

chain risk management: A content analysis-based review of 
chain. Https://Kpmg.Com/in/En/Insights/2025/03/Third-Party-

existing and emerging topics. Supply Chain Analytics, 3,100031. 
Risks-in-the-Pharmaceutical-Supply-Chain.Html.

https://doi.org/10.1016/j.sca.2023.100031

Journal of Business Studies, Volume XV, 2025, (ISSN:0975-0150)



41

Kumar, S., & Anbanandam, R. (2020). Impact of risk Shukla, M., & Jharkharia, S. (2013). Agri‐fresh produce supply 

management culture on supply chain resilience: An empirical chain management: a state‐of‐the‐art literature review. 

study from Indian manufacturing industry. Proceedings of the International Journal of Operations & Production Management, 

Institution of Mechanical Engineers, Part O: Journal of Risk and 33(2), 114–158. 
https://doi.org/10.1108/01443571311295608Reliability, 234(2), 246–259. 

https://doi.org/10.1177/1748006X19886718 Skyes, C. (2018). Time- and Temperature-Controlled Transport: 

Supply Chain Challenges and Solutions. P T., 43(3), 154–170.Lima, M. B. A., & Yonamine, M. (2023). Counterfeit medicines: 

relevance, consequences and strategies to combat the global Syed, I. U., & Milburn, T. W. (2024). Rethinking counterfeit 

crisis. Brazilian Journal of Pharmaceutical Sciences, 59. medical supply chains: A critical review of the current literature. 

https://doi.org/10.1590/s2175-97902023e20402 Health Care Science, 3(3),203–210.

https://doi.org/10.1002/hcs2.97Merkuryeva, G., Valberga, A., & Smirnov, A. (2019). Demand 

forecasting in pharmaceutical supply chains: A case study. Vishwakarma, V., Prakash, C., & Barua, M. K. (2016). A fuzzy-

Procedia Computer Science, 149, 3–10. based multi criteria decision making approach for supply chain 

https://doi.org/10.1016/j.procs.2019.01.100 risk assessment in Indian pharmaceutical industry. International 

Journal of Logistics Systems and Management, 25(2), 245.Mishra, R., Ramesh, D., Mohammad, N., & Mondal, B. (2024). 
https://doi.org/10.1504/IJLSM.2016.078915Blockchain enabled secure pharmaceutical supply chain 

framework with traceability an efficient searchable pharmachain Wahab, S. N., Ahmed, N., & Ab Talib, M. S. (2024). An overview 

approach. Cluster Computing, 27(10), 13621–13641. of the SWOT analysis in India's pharmaceutical supply chain. 

 https://doi.org/10.1007/s10586-024-04626-w Arab Gulf Journal of Scientific Research, 42(3), 771–787.

https://doi.org/10.1108/AGJSR-03-2023-0102Mordorintelligence. (2025, June 23). India Pharmaceutical 

Market Analysis - Industry Growth, Size & Forecast Report 

(2025 - 2030). 

h t t p s : / / W w w. M o r d o r i n t e l l i g e n c e . C o m / I n d u s t r y -

Reports/Pharmaceuticals-Industry-in-India.

Özdoğan, G. C., & Mulgan, S. (2024). The Role of Logistics in 

Healthcare and Well-Being (pp. 23–48). 

https://doi.org/10.4018/979-8-3693-7071-1.ch002

Pathy, S. R., & Rahimian, H. (2023). A resilient inventory 

management of pharmaceutical supply chains under demand 

disruption. Computers & Industrial Engineering, 180, 109243.

https://doi.org/10.1016/j.cie.2023.109243

Sangode, P. B. (2024). Developing A Framework for The Indian 

Pharmaceutical Supply Chain Risks Assessment through FMEA 

Approach. Asia Pacific Journal of Health Management, 19(3).

https://doi.org/10.24083/apjhm.v19i3.3171

Sharma, A., Kumar, D., & Arora, N. (2024). Supply chain risk 

factor assessment of Indian pharmaceutical industry for 

performance improvement. International  Journal of Productivity 

and Performance Management, 73(1), 119–157. 

https://doi.org/10.1108/IJPPM-01-2022-0035

Journal of Business Studies, Volume XV, 2025, (ISSN:0975-0150)


