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Abstract 

Audit quality plays a key role in shaping corporate financial stability, especially 

in heavily regulated sectors such as pharmaceuticals. While past research has examined 

the general effects of audit quality on companies, its specific impact on the financial 

stability of pharmaceutical firms remains underexplored. This study addresses this gap 

by comparing the United States and European markets, focusing on firms audited by 

the largest global audit networks (Big Four) versus those audited by smaller audit firms. 

Using a comprehensive dataset, the analysis reveals that firms audited by the largest 

global audit networks exhibit lower financial volatility and more stable returns, likely 

due to enhanced transparency and reduced information asymmetry. In contrast, firms 

audited by smaller audit firms demonstrate higher average returns but greater 

instability, suggesting a risk-return trade-off that may appeal to risk-tolerant investors. 

Notably, the largest global audit networks deliver consistent financial stability in both 

the United States and Europe, underscoring the robustness of their standardized 

practices. However, smaller audit firms in Europe show significantly higher volatility 

than their United States counterparts, implying that regulatory compliance alone does 

not ensure audit quality. The study also challenges the assumption that frequent auditor 

rotation improves outcomes; instead, longer auditor relationships, coupled with 

rigorous standards, may enhance financial oversight, particularly in complex industries 

like pharmaceuticals. These findings advocate for reconsidering mandatory auditor 

rotation policies and strengthening oversight of smaller audit firms to improve reporting 

quality and investor confidence. 

Keywords: Audit Quality, Pharmaceutical Industry, Financial Stability, 

Big Four Auditors, Non-Big Four Auditors, Regulatory Compliance 
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Chapter 1. Introduction 

The pharmaceutical industry is one of the biggest and most influential industries 

in the world. In 2021, it reached a market size of around $1.48 trillion (Garcia-Blandon, 

Argilés-Bosch, & Ravenda, 2020), and it's expected to pass $2.4 trillion by 2030. A 

large part of this growth is coming from the United States and the European Union. 

This sector doesn't just impact healthcare, it also plays a major role in economic 

development. It creates jobs, pushes exports, and invests heavily in research and 

development. One of the best-known examples in recent times is Pfizer’s COVID-19 

vaccine. Pfizer’s R&D budget was about $11.4 billion in 2021, which shows how 

seriously the industry takes innovation and the need to keep advancing medical 

solutions. 

Pharma sits in this interesting space where science meets business. A single 

breakthrough can have massive financial effects. For example, Pfizer’s fast vaccine 

development during COVID wasn’t just about public health, it also led to huge financial 

gains. The company brought in $81.3 billion in revenue that year, which is nearly 

double what it made in 2020. This kind of growth shows how innovation in this space 

can also boost economic activity, from supply chains to workforce expansion. 

It’s also worth noting that in many developed economies, pharma is a top 

contributor to GDP and jobs. In the U.S., the industry directly employs over 800,000 

people, with many more jobs depending on it indirectly like suppliers and logistics. 

Because of its expensive R&D, highly skilled labor, and complex production systems, 

it ends up stimulating a wide range of other industries too. 

Even with all this impact, there’s still a noticeable gap when it comes to research 

on the financial and strategic side of pharma businesses. There’s not enough focus on 

how things like audit practices affect financial health and business outcomes (The 

Institute of Internal Auditors, 2023). But in a space this regulated, solid auditing isn’t 

just nice to have, t’s critical. Pharma companies need to prove they’re financially sound 

and operating within strict rules to keep investor trust and avoid issues down the line. 

Regulatory bodies like the U.S. FDA and the EMA in Europe expect high standards, 

and audits help confirm that companies are sticking to those rules. It’s not just about 

numbers, it’s also about proving that the company is following things like Good 

Manufacturing Practices (GMP). (Garcia-Blandon et al., 2020). 
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Audit quality matters a lot when it comes to making sure the financial info from 

pharma firms can be trusted. The stakes are high, these companies deal with sensitive 

products and massive investments, so they need audits that are done well and without 

bias. When a big-name audit firm (especially one of the Big Four) is involved, it usually 

gives off a good signal to the market. Investors feel more confident that the firm is on 

track financially and not hiding problems (Lai & Liu, 2018). For companies that are 

listed on the stock market, strong audits can help avoid misreporting, which could hurt 

their reputation or lead to legal trouble. This kind of stability is important for attracting 

long-term investors (The Institute of Internal Auditors, 2023). 

From the investor's point of view, having reliable audits builds trust. That 

matters a lot in a field like pharma, where things move fast and costs are high. R&D 

can be unpredictable, and regulatory approvals can make or break a company. Good 

audits make sure the info going out to shareholders is accurate. That helps reduce 

confusion or doubt between management and investors (Garcia-Blandon et al., 2020). 

Also, audits help make sure money spent on R&D is being used properly and that 

production stays up to standard, which are both essential for keeping the business 

sustainable and competitive. 

1.1 Challenges in Auditing Procedures in Pharmaceuticals 

One of the main challanges when it comes to auditing in the pharmaceutical 

industry is the use of risk-based approaches, especially for things like internal audits 

and self-inspections. A lot of research, especially on auditing R&D activities, points out 

how important it is to have flexible audit systems that can deal with the complex and 

often unpredictable risks tied to high-stakes R&D work (The Institute of Internal 

Auditors, 2023). These types of audits, internal ones and self-inspections, are actually 

core parts of a pharma company’s quality management structure. They help keep an eye 

on operations over time and make sure the company stays compliant with GMP 

standards and other regulatory requirements (Garcia-Blandon et al., 2020). 

Moreover, even though these audits are crucial, there is still a problem: they’re not 

always applied consistently. That is partly because there aren’t clear, standard 

guidelines for how these audits should be carried out. And that lack of consistency can 

make the results less reliable, especially when it comes to financial reporting. It’s a big 

reason why the industry would benefit from a more standardized audit framework, one 
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that not only meets regulatory requirements but also fits the specific needs of how 

pharmaceutical companies operate day to day. 

Another key point is how much a pharma company’s performance depends on 

the efficiency of its quality control labs. These labs play a big role in how well a 

company does financially. When audits, whether internal or external, properly verify 

quality control processes, they help avoid expensive product recalls and fines from 

regulators. That, in turn, keeps the company in a stable market position and helps it stay 

profitable over time (Mishra et al., 2024). Audits in these areas also make sure that both 

the manufacturing and R&D sides of the business follow international standards, which 

is a big deal when it comes to maintaining a good reputation and keeping investors 

confident (Garcia-Blandon et al., 2020). 

In conclusion, strong audits go beyond checking boxes for compliance. They 

act as a strategic advantage too. For pharmaceutical firms looking to stay financially 

stable and competitive in a tough industry, high-quality audits are becoming more of a 

must than an option. 

1.2 Problem Statement 

Audit quality is widely seen as an important aspect in financial health there is 

still a clear lack of solid research that actually measures how it affects the financial 

performance of publicly traded pharmaceutical companies. A lot of the studies that are 

already out there mostly concentrate on the qualitative side of things, like how audits 

help with internal controls or staying compliant with regulations (The Institute of 

Internal Auditors, 2023). These are definitely relevant, but many of those papers tend 

to miss the point when it comes to looking at how audit quality might directly impact 

key financial results, including stock returns, market value, or investor reactions. That 

gap is quite important, especially now, since more investors and analysts are relying on 

hard numbers to figure out if good auditing actually brings financial benefits or if it can 

expose risks that companies might face. 

Also, the way audits are regulated in the US and the EU is not the same, and 

that shapes both how audits are done and how they are viewed. For example, the EU 

has put audit firm rotation into law, hoping to stop auditors from getting too close to 

the companies they are reviewing. On the other hand, the US decided to tighten control 

over auditors mainly through the Sarbanes-Oxley Act. These different rules might 
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influence how people perceive audit quality in each region, and as a result, they could 

affect how well pharmaceutical companies perform financially in the market (Kruthika 

et al., 2024). Still, barely any research compares how these different systems actually 

play out when it comes to stock performance or investor trust in across the two regions. 

This study tries to fill this gap by looking at how audit quality through factors 

like reputation of the audit firm, how often the audits happen, and whether auditors stay 

independent, plays a role in shaping investor views, stock movement, and overall 

financial health for pharma firms that are listed in public markets. 

1.3 Research Significance 

The pharmaceutical industry operates in a regulatory environment that grows 

more complex each year, making it necessary to examine how audit quality influences 

financial performance. Given the heavy investments in research and development, 

transparent financial reporting is crucial not just for investor confidence but also for 

sustaining long-term competitiveness (Garcia-Blandon, Argilés-Bosch, & Ravenda, 

2020). These challenges are further amplified by the industry’s role in addressing global 

health crises, such as the COVID-19 pandemic, which highlighted the need for rigorous 

financial oversight to ensure proper resource allocation (Agarwal & Mishra, 2019). 

High-quality audits are indispensable in this sector, where stakeholders rely on 

accurate financial data to evaluate a company’s stability and compliance. When audits 

are conducted effectively, they minimize misreporting risks and strengthen the 

credibility of financial statements both of which are critical for maintaining investor 

trust. This study aims to demonstrate how strong audit practices act as a safeguard, 

enabling pharmaceutical firms to balance regulatory demands with positive market 

perception (Venkatesh et al., 2024). 

Beyond corporate implications, this research holds significance for 

policymakers. Regulatory bodies could use these findings to refine policies that 

promote accountability, ultimately improving financial oversight frameworks. For 

pharmaceutical companies, strict adherence to audit standards doesn’t just enhance their 

reputation it also signals financial robustness, making them more attractive to long-term 

investors (Mishra et al., 2024). In essence, this study contributes to a deeper 

understanding of how audit quality supports both fiscal health and public trust in the 

pharmaceutical sector. 
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1.4 Research Objectives 

This study seeks to address the identified gaps by assessing the correlation 

between audit quality and the financial performance of pharmaceutical firms. 

 The objectives of this research are as follows: 

• To evaluate the effect of audit quality assessed via auditor type, frequency,

and reputation on stock performance and financial stability in the pharmaceutical sector. 

• Employing quantitative methods to analyze stock market data and financial

trends, providing a clearer understanding of how audit practices influence market 

perceptions and investor decisions. 

• Examining the impact of high-quality audits, especially those performed by

prestigious firms such as the Big Four, on investor behavior and stock performance of 

major entities in the US and European markets (Garcia-Blandon et al., 2020). 

1.5 Research Questions 

The research will address the following questions to guide the analysis: 

1. What is the impact of audit quality on stock performance and financial stability

in publicly traded pharmaceutical firms in the US and Europe? 

2. How do modifications in audit practices affect market perception and stock

valuations? 

3. Do disparities exist in these impacts between US-based and European

pharmaceutical companies, especially regarding regulatory frameworks and 

investor responses to audit results? 

1.6 Report Organization 

This thesis is structured into six chapters. Chapter 1 introduces the research 

context, problem statement, objectives, and questions. Chapter 2 reviews existing 

literature on audit quality, pharmaceutical industry dynamics, and regional regulatory 

frameworks. Chapter 3 details the methodology, including data sources, variable 

construction, and analytical approaches. Chapter 4 presents the empirical results, 

comparing financial performance across audit types and regions. Chapter 5 discusses 

the findings, policy implications, and theoretical contributions. Finally, Chapter 

6 summarizes key conclusions, limitations, and future research directions. 
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Chapter 2. Literature Review 

2.1 Audit Firm Tenure and Audit Quality  

The cross-European study titled “Audit Firm Tenure and Audit Quality: A 

Cross-European Study” by Garcia-Blandon et al. (2020) explores the complex 

relationship between audit firm tenure and audit quality, particularly in light of the 

regulatory changes introduced by Directive 2014/56/EU and Regulation (EU) No. 

537/2014. These regulations, which limit audit tenure to a maximum of ten years, were 

designed to mitigate potential risks associated with prolonged auditor-client 

relationships, such as reduced auditor independence and the compromise of audit 

quality. This issue is particularly pertinent in the pharmaceutical industry, where the 

reliability of financial reporting is paramount due to the significant public health and 

investment implications inherent in pharmaceutical companies' operations. 

The study looked at a detailed dataset covering European pharmaceutical firms 

listed in the Standard & Poor’s Europe 350 index, focusing on the period from 2009 to 

2016. To evaluate audit quality, the research relied on discretionary accruals as a stand-

in for earnings management. This method is pretty common in audit research, since 

lower discretionary accruals usually mean less interference from management in 

financial reporting, which can suggest better audit oversight. What stood out in the 

findings by Garcia-Blandon et al. (2020) is that longer audit firm tenures did not lead 

to a drop in audit quality. Actually, the opposite happened. Companies that kept the 

same auditor for more than ten years showed better audit quality than those with shorter 

auditor relationships. These firms had fewer discretionary accruals, which hints at 

stricter audit controls and less room for financial manipulation. 

The findings were supported even more by additional evidence showing that 

long-term auditor relationships tended to improve audit effectiveness, especially in 

complex industries like pharma. Since the sector deals with highly detailed R&D 

processes and strict regulatory expectations, having auditors who stay long-term allows 

them to build a clearer understanding of how these companies operate. That deeper 

familiarity makes it easier to catch reporting issues and offer stronger oversight. This 

matters a lot in pharmaceuticals, where the numbers in financial reports often depend 

on estimates that are open to interpretation, especially around R&D costs or compliance 

spending. Garcia-Blandon et al. (2020) argued that these findings go against the 
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common idea that rotating auditors frequently always leads to better outcomes. Instead, 

they suggest that longer-term auditor relationships might actually lead to stronger 

audits, thanks to the knowledge and experience built over time.  

The study also pointed out that the relationship between audit tenure and audit 

quality is not as straightforward as some might expect. Specifically, there was no strong 

evidence showing that longer audit firm tenures, even those going beyond ten years, 

were linked to lower audit quality. This goes against what the European Union had 

assumed when putting audit rotation rules in place. The idea behind mandatory rotation 

was that changing audit firms would improve independence and overall audit quality. 

However, Garcia-Blandon et al. (2020) suggest that these regulations might need to be 

looked at again, as their findings indicate that the advantages of auditor familiarity 

could actually outweigh the potential downsides, especially in industries that are both 

highly regulated and technically complex, like pharmaceuticals. 

In addition to the impact on audit quality itself, the study also drew attention to 

the strategic value that strong audits can have in shaping how the market views a 

company. Their analysis showed that audits carried out by well-established firms with 

longer client relationships helped reduce the information gap between company 

management and investors. That reduction in asymmetry led to higher investor 

confidence. In fact, companies in the pharmaceutical sector that had long-tenured 

auditors tended to see better responses in the market, something that was reflected in 

both their stock performance and the cost of raising capital. The study underlines how 

much audit quality can influence trust in financial disclosures, especially for public 

pharma firms, where even small doubts about reporting can heavily affect market 

valuation. 

In summary, Garcia-Blandon et al. (2020) make a strong case that the push for 

mandatory audit rotation may not deliver the improvements it was intended to bring, at 

least not in every industry. Their research suggests that in complex sectors like 

pharmaceuticals, sticking with the same audit firm for a longer period could actually 

result in better audit outcomes. This is because auditors are able to build a more detailed 

understanding of the company’s operations over time, which helps them carry out more 

effective and focused reviews. By showing that extended auditor tenures can improve 

audit quality, the study challenges the current one-size-fits-all approach to regulation.  
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It proposes instead that audit policy should be shaped with more attention to the specific 

demands and risks of the industry in question. These insights are especially important 

for financial reporting in the pharmaceutical field, where both credibility and investor 

trust are constantly being tested. 

2.2 Audit Firm Tenure and Audit Quality: A Cross-European  

The study titled “Audit Firm Tenure and Audit Quality: A Cross-European 

Study” by Garcia-Blandon et al. (2020) explores how audit firm tenure affects audit 

quality, paying close attention to the rules introduced by Directive 2014/56/EU and 

Regulation (EU) No. 537/2014. These regulations require audit firm rotation every ten 

years, aiming to reduce risks that can arise when auditors stay with clients for too long, 

such as weakened independence or biased audit results. This concern becomes 

especially relevant in sectors like pharmaceuticals, where reliable financial reporting is 

not only important for investor confidence but can also carry broader implications for 

public health. 

The authors based their research on a longitudinal dataset of European 

pharmaceutical firms from 2009 to 2016. This time frame allowed them to observe how 

the regulations impacted audit outcomes. Audit quality was measured using 

discretionary accruals, which are commonly used in research as a way to detect earnings 

management. These accruals reflect how much management can influence reported 

earnings using subjective accounting choices. Lower levels of discretionary accruals 

usually signal stronger audit oversight and less manipulation. The study found that 

firms with longer audit tenures tended to show a noticeable decrease in discretionary 

accruals, implying that extended auditor relationships may actually lead to more 

effective audits due to deeper understanding of the firm’s financial and operational 

environment. 

These findings go against the widely accepted idea that shorter audit 

engagements always lead to better audit quality. Instead, the authors argue that the 

accumulated familiarity an auditor develops over time can improve their ability to 

detect inconsistencies and understand the complexities within financial statements. This 

is especially relevant in the pharmaceutical industry, where the financials are often 

shaped by complex R&D activities and a web of regulatory obligations. In such cases, 

an auditor who has followed the firm closely over a number of years may be better 
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equipped to carry out more meaningful reviews. The study challenges the logic behind 

mandatory rotation, questioning whether shorter tenure truly leads to better results in 

industries where deep knowledge of operations takes time to build. 

Beyond the focus on audit quality, the study also connects these insights to 

market-level outcomes. It highlights that stronger audit practices can help bridge the 

gap between what company management knows and what investors can reasonably 

assess, lowering information asymmetry. This transparency can result in greater 

investor confidence, which often reflects positively in share price performance and a 

lower cost of capital. The results suggest that pharmaceutical companies audited by 

long-tenured, reputable firms tend to be seen as more stable and trustworthy in the eyes 

of the market. Given how sensitive stock valuation is to the perceived accuracy of 

financial disclosures, audit quality becomes a key factor in shaping investor behavior. 

In conclusion, Garcia-Blandon et al. (2020) argue that longer audit tenures may 

actually be more suitable in industries like pharmaceuticals, where audits are not just 

about ticking regulatory boxes but require a nuanced understanding of the company’s 

operations and risks. The study stresses that audit quality is not solely determined by 

how often audit firms are rotated. Instead, it is also affected by the depth of knowledge 

an auditor develops over time and how well that aligns with the regulatory and 

operational context of the industry. Their findings suggest that mandatory rotation 

policies, while well-intentioned, may overlook these benefits. As a result, the study calls 

for a more flexible and industry-specific approach to auditor tenure, particularly in 

sectors where financial reporting involves greater complexity and higher stakes. 

2.3 Audit Quality: Insights from the Academic Literature 

The paper Audit Quality: Insights from the Academic Literature by Knechel et 

al. (2013) presents an in-depth look into the challenges of defining and measuring audit 

quality, underlining its importance across different areas of financial reporting and 

governance. It brings together viewpoints from auditors, regulators, and capital market 

participants, all pointing to the growing need for a shared framework to evaluate audit 

effectiveness. This is especially relevant in the pharmaceutical industry, where financial 

transparency holds particular weight due to heavy research and development (R&D) 

spending and the strict regulatory environment in which these companies operate. 

Knechel et al. (2013) identify several indicators of audit quality, such as the size 
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of the audit firm, the structure of audit fees, and the firm’s reputational standing. There 

is particular emphasis on the Big Four accounting firms, which are often seen as 

providers of higher-quality audits. Their dominance in the market, access to greater 

resources, and perceived independence from client pressure contribute to this view. 

Independence is especially important in complex industries like pharmaceuticals, where 

financial reports rely on nuanced judgments related to R&D costs or patent valuation. 

The paper notes that, due to their specialization and exposure to a wide range of 

complex cases, Big Four firms are often better equipped to handle the specific financial 

intricacies of this sector, which in turn leads to more credible financial disclosures. 

The study also points to audit committees as a key part of governance, especially 

when it comes to maintaining the accuracy and integrity of financial statements. Strong 

audit committees help reduce the chances of earnings manipulation and ensure that 

firms are complying with International Financial Reporting Standards (IFRS) and 

industry-specific guidelines. This is particularly significant for pharmaceutical 

companies, where reporting requirements are often strict and detailed, especially 

around R&D accounting and patent-related valuations. By overseeing audit activities 

and enforcing regulatory alignment, audit committees play a central role in preserving 

financial reliability and regulatory compliance. 

Knechel et al. (2013) further examine the balance between maintaining auditor 

independence and the possible impact of long auditor tenure. While extended auditor-

client relationships can provide valuable familiarity with the industry and the business, 

the paper also raises concerns that such relationships might eventually compromise the 

auditor’s objectivity. This is a valid concern in pharmaceuticals, where both technical 

complexity and regulatory risk are high. A lack of independence, even if subtle, could 

lead to inaccuracies or reduced audit scrutiny, which would have serious implications 

for stakeholders who rely on accurate financial reporting. 

Additionally, the paper discusses the economic effects of high-quality audits, 

framing them as a key signal to capital markets. When audits are rigorous and 

conducted by reputable firms, they reduce the gap between what managers know and 

what investors can assess. This transparency boosts the credibility of financial 

information, which helps stabilize equity prices and reduces the firm’s weighted 

average cost of capital (WACC). This is particularly critical for pharmaceutical firms, 
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as their capital needs for R&D and regulatory compliance are often substantial. 

Investors tend to view reliable audits as a sign of strong internal controls and financial 

discipline, which builds long-term confidence and supports sustainable growth. 

In conclusion, Knechel et al. (2013) offer a comprehensive view of how audit 

quality, though difficult to define with precision, can be evaluated through a 

combination of factors like audit firm reputation, independence, and the strength of 

audit committees. Their findings help explain how these elements interact to influence 

not just reporting accuracy, but also how capital markets respond. The study’s insights 

are especially relevant to the pharmaceutical sector, where financial reliability and 

regulatory scrutiny are tightly linked, and where audit quality can significantly affect a 

firm’s financial performance and investor perception. 

2.4 Pharmaceutical Audit Process, Outcomes, and Implications: Overview 

The pharmaceutical industry operates under strict regulatory standards, 

including Good Manufacturing Practices (GMP) and Good Distribution Practices 

(GDP), which are designed to ensure product quality and safety. Within this heavily 

regulated environment, audits serve a critical function by supporting both operational 

oversight and financial transparency. These elements, in turn, play a key role in shaping 

how pharmaceutical firms are perceived by the market and by investors. Venkatesh 

(2024) provides a detailed examination of audits in this context, showing how they 

serve dual purposes: ensuring adherence to regulatory frameworks and reinforcing 

financial accuracy. The study emphasizes that strong audit practices are essential not 

only for compliance, but also for maintaining the transparency needed to support long-

term investor trust and corporate stability. 

Auditing in pharmaceuticals involves several layers, including internal audits, 

external reviews, and regulatory inspections. Each of these contributes to the company’s 

broader quality management efforts. Internal audits, often carried out as self-

inspections, aim to catch potential compliance issues early, ideally before they attract 

attention from regulators. These internal efforts help reduce the risk of fines and 

reputational harm. External audits provide an independent review of a company’s 

practices, confirming that GMP standards are being followed and offering an unbiased 

assessment of operational compliance. In parallel, regulatory inspections conducted by 

official agencies serve to verify that all required industry regulations are being met. 
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Together, these layers help ensure data integrity, minimize non-compliance risks, and 

avoid the costly fallout from product recalls or formal sanctions (Venkatesh, 2024). 

One of the core insights in Venkatesh’s (2024) study is the focus on risk-based 

auditing, which has become increasingly important due to the complexity of 

pharmaceutical operations. These companies face distinctive challenges related to their 

R&D activities, global supply chains, and intellectual property concerns. A risk-based 

audit model allows companies to focus their audit efforts on areas with higher exposure 

to compliance or financial risksuch as clinical trials, drug development phases, or 

international distribution. This targeted approach makes audits more effective and 

efficient, while also supporting more accurate financial disclosures. It enables firms to 

better manage their R&D spending from a compliance standpoint, while also ensuring 

that the financial reporting tied to these investments remains clear and trustworthy 

(Venkatesh, 2024). 

Beyond the regulatory and operational impact, audit quality also has financial 

consequences. According to Venkatesh (2024), high-quality audits especially those 

carried out by top-tier firms like the Big Four help close the information gap between 

company leadership and external investors. This reduction in asymmetry tends to 

improve investor confidence, leading to more stable stock valuations and a lower 

weighted average cost of capital. For publicly listed pharmaceutical companies, strong 

audits can act as a buffer against market volatility. They reinforce the reliability of 

financial reports, helping the firm maintain a steady presence in the market and 

supporting its long-term financial health. 

The study also draws attention to how regulatory compliance contributes to 

preserving a company’s market reputation. While avoiding penalties and sanctions is a 

direct benefit, the more lasting value lies in the trust that compliance builds with 

investors and stakeholders. A reputation for transparency and integrity serves as a key 

intangible asset that supports shareholder value and contributes to stronger long-term 

positioning in the industry. Firms that consistently meet compliance standards are more 

likely to maintain investor loyalty and sustain their growth strategies over time 

(Venkatesh, 2024). 

In summary, Venkatesh (2024) offers a detailed look at how the audit process 

shapes outcomes in the pharmaceutical industry. The study shows that adopting a risk 
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based audit approach can help companies manage complex operational and regulatory 

demands more effectively. It also highlights how audit quality plays a direct role in 

influencing investor behavior and financial performance. There is a clear alignment 

between rigorous auditing, accurate reporting, and stronger market standing, suggesting 

that audits do far more than check regulatory boxes. They help companies reduce 

financial risks, improve transparency, and build confidence with stakeholders. These 

insights offer a useful framework for future studies examining how audit quality relates 

to financial health in regulated industries like pharmaceuticals. 

2.5 R&D Internal Auditing: A Key Consideration for Pharmaceutical Companies 

Internal auditing within the research and development (R&D) departments of 

pharmaceutical firms plays a critical role in managing the considerable risks tied to 

high-value investments and ensuring compliance with regulatory standards. The 

strategic value of R&D audits lies in their ability to bring clarity and accountability to 

financial reporting, especially given the high costs and long timeframes involved in 

drug development. In an industry where R&D is directly connected to long-term 

financial health and market valuation, these audits are essential for maintaining investor 

trust (The Institute of Internal Auditors, 2023). 

R&D audits are designed to assess both the efficiency and regulatory alignment 

of research activities, helping ensure that the company’s investments match up with not 

only external compliance requirements but also internal strategic goals. Well-executed 

audits in this area can flag inefficiencies early on, allowing companies to reallocate 

resources and avoid problems that could result in delays or regulatory setbacks. They 

also help confirm that the firm is meeting standards such as Good Laboratory Practices 

(GLP) and data integrity protocols, both of which are necessary to retain approval from 

regulatory agencies and preserve market access (The Institute of Internal Auditors, 

2023). This balance of operational insight and compliance enforcement gives firms 

more control over their R&D pipeline and, by extension, their future position in the 

market. 

However, auditing R&D is not straightforward. The nature of R&D work often 

lacks uniformity, and there is no single standardized audit model that fits all projects. 

Each research initiative may come with its own set of risks and reporting requirements, 

which means audits must be flexible and customized. This calls for auditors with 
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specialized knowledge and the ability to adapt audit strategies based on the nature of 

the research being reviewed. When this is done properly, R&D audits contribute not 

only to the broader audit quality but also to the firm’s understanding of how its research 

activities are connected to financial objectives. This, in turn, supports better decision-

making and more efficient resource use (The Institute of Internal Auditors, 2023). 

From a financial standpoint, R&D audits help ensure that investments are 

managed carefully and contribute to broader corporate goals. Firms with solid auditing 

practices in this area tend to show stronger financial stability, partly because they can 

properly account for R&D costs and make more informed decisions about which 

expenses to capitalize. This improves financial reporting clarity and helps investors 

make more confident judgments about the company’s future. In addition, by catching 

compliance problems before they escalate, these audits protect the company’s 

profitability and long-term competitiveness (The Institute of Internal Auditors, 2023). 

The findings from this study are highly relevant when exploring the connection 

between audit quality and financial outcomes. In particular, R&D audits play a central 

role in managing risk, ensuring alignment between R&D spending, compliance 

obligations, and financial goals. Framing R&D audits as part of a broader strategic 

process offers useful insight into how audit quality affects investor behavior and overall 

market response. Moreover, the need for specialized, flexible audit approaches in this 

space reinforces how important auditor expertise is when working in technically 

demanding industries like pharmaceuticals. These observations make a strong case for 

considering R&D audit practices as a key factor in understanding financial performance 

and market stability within the sector (The Institute of Internal Auditors, 2023). 

2.6 Risk-Based Auditing in Pharmaceuticals: Self-Inspections and Financial 

Stability 

Risk-based self-inspections commonly known as internal audits are a vital part 

of the Pharmaceutical Quality System (PQS). Rather than applying a one-size-fits-all 

approach, this method focuses on areas that pose the highest potential risk to product 

quality and patient safety. As Mishra et al. (2024) explain, the goal is to direct audit 

efforts toward critical zones such as manufacturing controls, quality assurance labs, and 

data integrity systems, where issues are most likely to arise and have great impact. 

The value of these internal audits goes far beyond regulatory compliance. For  
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publicly traded pharmaceutical firms, they can act as a form of early warning system 

flagging inefficiencies or compliance gaps before they escalate into costly recalls or 

regulatory penalties. This kind of proactive oversight supports better risk management, 

which in turn helps build investor confidence and contributes to a more stable financial 

profile. 

Misra et al. (2024) also highlight that companies with well-developed internal 

audit frameworks tend to navigate crises more effectively. Whether it’s a global health 

emergency or a disruption in supply chains, having a structured, risk-aware audit 

process in place can make a significant difference. In this way, audit quality isn’t just 

about meeting standards it becomes a strategic asset that reinforces resilience and long-

term financial health. 

2.7 The Impact of Audit Oversight Quality on the Financial Performance of U.S. 

Firms: A Subjective Assessment 

Effective audit oversight, especially when conducted by strong audit 

committees, plays a critical role in shaping the financial health of publicly traded 

companies in the United States, including those operating in the pharmaceutical sector. 

Recent research has explored how the quality of this oversight affects overall financial 

performance, focusing in particular on the responsibilities of audit committees in 

maintaining the accuracy of financial reporting and ensuring compliance with 

regulatory standards such as the Sarbanes-Oxley Act (SOX). The study highlights that 

the perceived effectiveness of audit committees can significantly influence audit 

quality, which in turn contributes to both financial stability and greater investor 

confidence (Abraham, El Chaarani, & Tao, 2024). 

A number of important factors contribute to the strength of audit oversight. 

These include the financial expertise and independence of audit committee members, 

how often they meet, and how actively involved they are in the audit process. 

Committees made up of individuals with strong backgrounds in finance are often better 

equipped to challenge both internal management and external auditors, resulting in 

audits that are more thorough and financial disclosures that are more reliable. This level 

of oversight is particularly important in industries like pharmaceuticals, where financial 

reporting can be complicated by large R&D expenditures and judgment-based revenue 

recognition. With stronger oversight in place, firms are better able to prevent earnings 
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management and provide a clearer picture of their actual financial standing (Abraham, 

El Chaarani, & Tao, 2024). 

The study also draws attention to how audit committees influence the choice of 

external audit firms. Committees that opt for established firms, particularly those within 

the Big Four, signal a company’s serious approach to transparency and the reliability of 

its reporting. In the pharmaceutical industry, where investor confidence depends 

heavily on accurate financial information, especially in light of ongoing drug 

development costs and heavy regulatory oversight. This signal carries extra weight. The 

presence of a reputable audit firm provides reassurance that the financials are being 

reviewed objectively and thoroughly (Abraham, El Chaarani, & Tao, 2024). 

From a financial standpoint, the study shows a clear link between effective audit 

oversight and improved stability in performance metrics. Firms with stronger oversight 

tend to experience less volatility around earnings announcements and more predictable 

financial results overall. For investors, this reduces uncertainty and improves trust, both 

of which support healthier stock valuations. In the pharmaceutical sector, where 

markets are highly reactive to news about regulatory approvals or clinical trial 

outcomes, having stable and transparent reporting practices becomes even more 

valuable. Well-structured audit committees that engage high-quality auditors help 

reduce the gap between internal information and what investors can see, lowering the 

equity risk premium. This improved access to capital at lower cost is particularly 

important for pharma firms, which depend heavily on long-term funding to support 

R&D and remain competitive (Abraham, El Chaarani, & Tao, 2024). 

2.8 Operational Excellence in Pharmaceutical Quality Control Labs: Driver of an 

Effective Quality System 

Operational excellence (OPEX) in pharmaceutical quality control laboratories 

is essential for ensuring regulatory compliance and supporting the effectiveness of the 

broader Pharmaceutical Quality System (PQS). Recent research highlights the critical 

role that quality control functions play in maintaining adherence to regulatory 

standards, with particular attention to how continuous improvement practices such as 

lean management and Six Sigma can improve audit quality and reinforce compliance 

systems across the industry. By integrating OPEX principles, pharmaceutical 

companies are better equipped to meet Good Manufacturing Practices (GMP) 
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requirements and sustain the high operational standards expected by regulatory 

authorities (Köhler, Friedli, & Basu, 2019). 

Quality control labs act as a company’s first line of defense in ensuring that all 

pharmaceutical products meet required safety and efficacy criteria before entering the 

market. Internal audits targeting these labs typically focus on process accuracy such as 

sample testing reliability and strict adherence to standard operating procedures, both of 

which are central to regulatory success. According to Köhler, Friedli, and Basu (2019), 

applying OPEX strategies within the audit process allows firms to detect inefficiencies, 

reduce the likelihood of human error, and maintain consistent product quality. This 

proactive audit approach supports not only compliance but also operational 

dependability, helping ensure that output consistently meets safety expectations. 

A notable point from the study is the emphasis placed on risk-based auditing 

within quality control environments. By focusing audit attention on the areas most 

likely to result in compliance issues, pharmaceutical firms can use their resources more 

effectively and reduce the chance of preventable failures. This approach aligns with the 

larger aim of preserving data integrity and minimizing deviations that could result in 

costly recalls or regulatory action. Embedding risk-based thinking into quality control 

operations not only helps prioritize compliance efforts but also drives a culture of 

continuous improvement that strengthens both quality outcomes and regulatory 

readiness (Köhler, Friedli, & Basu, 2019). 

From a financial standpoint, strong quality control and auditing systems can 

directly support a company’s stability and long-term resilience. Preventing non-

compliance incidents reduces the risk of expensive product recalls or sudden market 

exits events that can heavily impact investor confidence and disrupt stock performance. 

Firms that maintain consistent product quality through rigorous internal audits are more 

likely to maintain trust among market participants, which can contribute positively to 

share price and perceived company reliability. This is especially important in the 

pharmaceutical space, where financial valuation is closely tied to regulatory standing 

(Köhler, Friedli, & Basu, 2019). 

In addition, adopting OPEX strategies within quality control operations can 

improve financial performance by cutting unnecessary waste and improving process 

efficiency. Reduced production costs contribute to stronger profit margins and help 
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companies remain competitive while meeting compliance demands. The combination 

of operational excellence with reliable audit oversight creates a more resilient financial 

foundation, which is key to sustaining investor interest and supporting long-term 

market strength (Köhler, Friedli, & Basu, 2019). 

2.9 Pharmaceutical Quality Audits: A Review 

Audits are indispensable in maintaining compliance within the pharmaceutical 

industry, where strict standards like Good Manufacturing Practices (GMP) and Good 

Distribution Practices (GDP) are fundamental for regulatory approval and product 

quality assurance. Recent research has emphasized the need for a multi-layered audit 

framework that addresses the complexity of pharmaceutical manufacturing and 

distribution. In a sector where compliance failures can carry serious public health risks, 

audits are essential in safeguarding both product integrity and regulatory standing. This 

study reinforces the importance of both internal and external audits in maintaining the 

strength of the Pharmaceutical Quality System (PQS) and meeting evolving regulatory 

expectations (Agarwal & Mishra, 2019). 

Internal audits, often referred to as self-inspections, are proactive tools that help 

firms identify operational weaknesses and compliance risks before they lead to 

regulatory action. These audits enable continuous monitoring, allowing companies to 

resolve potential issues in real time and prevent the escalation of non-compliance. By 

doing so, internal audits reduce the likelihood of penalties and help maintain stable, 

high-quality operations (Kruthika et al., 2024). In contrast, external audits, conducted 

by independent third parties, provide an impartial review of compliance status and 

internal controls. For publicly traded pharmaceutical companies, these audits are 

particularly important, as financial disclosures directly influence investor confidence 

and market valuation. Independent audits help ensure that firms are meeting 

international standards set by regulators like the FDA and EMA, reinforcing both 

compliance and transparency (Agarwal & Mishra, 2019). 

A central focus of the study is the importance of audit independence, especially 

in the context of external assessments. Independence ensures that audit findings are free 

from internal influence and serve as a credible reflection of the company’s compliance 

posture. This objectivity is vital in sustaining trust among investors and regulators. For 

listed pharmaceutical firms, where transparency is closely tied to shareholder 
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confidence, external audit independence plays a significant role in reinforcing 

credibility and enhancing market perceptions (Agarwal & Mishra, 2019). 

The study also addresses a challenge faced by multinational pharmaceutical 

firms: the difficulty of maintaining consistent audit standards across jurisdictions. 

Regulatory expectations differ by region, and these variations can affect the scope and 

depth of audits. Such inconsistencies may reduce the comparability of financial 

disclosures, making it harder for global investors to assess risk and performance. To 

address this, the research proposes the harmonization of audit practices across 

countries. This approach would not only improve audit quality but also support more 

consistent and reliable financial reporting. For multinational firms, this alignment 

would help reinforce a unified standard of compliance and improve the clarity of 

information presented to international investors (Agarwal & Mishra, 2019). 

From a financial standpoint, the impact of high-quality audits is significant. 

They help reduce the risk of misstatements and regulatory violations, which in turn 

supports stock price stability and improves how the company is perceived in the market. 

Independent audits play a key role in minimizing information asymmetry between 

management and investors, which lowers perceived investment risk and contributes to 

a reduced cost of capital. When companies are seen as transparent and accountable, 

they tend to enjoy better market valuations and easier access to funding (Agarwal & 

Mishra, 2019). 

Moreover, strong audit practices can help prevent events like product recalls or 

regulatory-driven market withdrawals both of which can lead to substantial financial 

and reputational damage. By maintaining ongoing compliance and protecting product 

quality, effective audits support long-term financial resilience and give companies a 

competitive edge in a highly regulated industry. These audits do more than meet 

compliance needs they build investor confidence and help position the firm for 

sustainable success in the market (Agarwal & Mishra, 2019). 

2.10 The Role of Quality Improvement in Sustaining Healthcare During Crisis 

In times of crisis, such as the COVID-19 pandemic, maintaining high standards 

of quality through reliable auditing and continuous improvement becomes especially 

important for pharmaceutical companies. Recent research has shown that audits 

function not only as regulatory tools, but also as essential mechanisms for 
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organizational resilience and operational consistency. By leveraging audits as part of an 

ongoing improvement strategy and risk management framework, pharmaceutical firms 

are able to uphold compliance and preserve efficiency, even under difficult and 

unpredictable conditions (Mishra et al., 2024). These findings provide important insight 

into how audit quality supports a company’s ability to remain stable and financially 

secure during periods of widespread uncertainty. 

During crises, the roles of internal audits and structured quality improvement 

processes take on even greater significance. These tools help protect the core functions 

of drug production and supply chain reliability, ensuring that companies continue to 

meet regulatory standards without major disruptions. As highlighted by Mishra et al. 

(2024), maintaining product quality and regulatory compliance under pressure enables 

firms to consistently deliver essential medications to the market. In a highly regulated 

industry, where any compliance failure can result in serious consequences, the ability 

to sustain quality operations becomes a non-negotiable asset. 

The study also highlights how integrating corrective and preventive actions 

(CAPA) into audit processes turns audits into proactive systems for quality assurance. 

CAPA allows companies to address emerging risks early and adapt their quality 

management systems to evolving conditions. This flexibility becomes especially 

valuable when regulatory standards shift during crises, requiring firms to act quickly 

while maintaining strict compliance. The ability to adjust without compromising quality 

helps safeguard both operational continuity and regulatory standing, which are critical 

when external pressures are high (Mishra et al., 2024). 

Financially, the connection between audit effectiveness, quality improvement, 

and firm resilience is even more evident during crisis periods. Continued compliance 

with GMP and related standards enabled through consistent auditing sends a reassuring 

signal to investors. When firms demonstrate that they can maintain stability despite 

market volatility, they are more likely to retain investor trust and minimize the risk of 

financial penalties or sudden revenue loss. This stability plays a direct role in protecting 

stock performance and upholding a company's valuation in uncertain markets (Mishra 

et al., 2024). 

In addition, companies that showcase strong internal controls and a proactive 

approach to quality through audits are often perceived as more capable of weathering  
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unpredictable environments. Investors are more likely to see these firms as dependable 

and lower-risk options, which can translate to better stock performance and greater 

access to capital. By signaling that they are equipped to handle challenges through 

sound compliance and quality frameworks, pharmaceutical companies position 

themselves as stable, long-term investments even during turbulent times (Mishra et al., 

2024). 

2.11 Audit Firm Tenure and Audit Quality: A Cross-European Study 

The relationship between audit firm tenure and audit quality is a key 

consideration, particularly in highly regulated industries such as pharmaceuticals, 

where transparency and accuracy in financial reporting carry heightened importance. 

Recent research explores this relationship across several European jurisdictions, 

examining how regulatory frameworks like Directive 2014/56/EU and Regulation (EU) 

No. 537/2014 influence audit practices through the enforcement of mandatory auditor 

rotation. These policies are aimed at protecting auditor independence and reducing the 

potential risks linked to long-standing auditor-client relationships. The pharmaceutical 

sector, given its complexity and regulatory sensitivity, provides a relevant setting for 

evaluating the practical impact of these policies on audit quality (Garcia-Blandon, 

Argilés-Bosch, & Ravenda, 2020). 

The study applies a longitudinal dataset to assess how the duration of auditor 

tenure influences the quality of financial reporting, using discretionary accruals as a 

proxy for audit strength. Since discretionary accruals are commonly associated with 

earnings management, lower levels are interpreted as signs of reduced managerial 

influence and increased audit rigor. While regulatory perspectives often favor shorter 

auditor tenures for preserving objectivity, the findings of the study reveal that longer-

term auditor relationships may lead to more effective audits. Auditors with extended 

engagement tend to develop a better understanding of the client’s operations, which can 

help in identifying nuanced or hidden irregularities something that may not be 

immediately apparent during shorter audit cycles (Garcia-Blandon, Argilés-Bosch, & 

Ravenda, 2020). 

Still, the study acknowledges the complexity of this relationship. Extended 

auditor tenures may enhance audit effectiveness through familiarity, but they also bring 

the risk of reduced independence over time. This tension is particularly relevant in the 
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pharmaceutical industry, where financial reporting involves complicated elements such 

as R&D spending and the valuation of intangible assets. While deeper familiarity can 

support more precise evaluations, it may also compromise objectivity if professional 

distance is eroded. The research emphasizes that one-size-fits-all policies like 

mandatory rotation may not suit every industry equally well. Instead, regulatory 

strategies should account for sector-specific dynamics, finding a balance between 

preserving independence and allowing auditors to build necessary expertise (Garcia-

Blandon, Argilés-Bosch, & Ravenda, 2020). 

The financial implications of this balance are especially pronounced for 

pharmaceutical companies, where market confidence hinges on strong, transparent 

financial disclosures. High-quality audits those marked by independence and 

operational insight help reduce information asymmetry between management and 

external stakeholders. This transparency supports more stable stock valuations and 

enhances investor trust. In a sector where firms are subject to constant scrutiny and 

regulatory change, audit firms that demonstrate rigorous and credible oversight can play 

a vital role in preserving financial resilience. The study concludes that achieving the 

right equilibrium between auditor familiarity and independence is essential not only for 

ensuring compliance but also for maintaining investor confidence and strengthening 

long-term market positioning (Garcia-Blandon, Argilés-Bosch, & Ravenda, 2020). 

2.12 The Impact of Audit Oversight Quality on the Financial Performance of US 

Firms: A Subjective Assessment 

The quality of audit oversight, particularly by audit committees, plays a 

significant role in shaping the financial performance of publicly traded firms in the 

United States, with particularly strong implications for the pharmaceutical sector. Given 

the industry’s complex financial reporting requirements and heightened regulatory 

scrutiny, robust oversight mechanisms are essential for maintaining transparency and 

investor confidence. Audit committees, through their responsibilities in protecting 

auditor independence, overseeing financial reporting, and influencing the selection of 

audit firms, serve as key elements in a company’s governance framework (The Institute 

of Internal Auditors, 2023). 

Effective audit committees are able to engage high-quality auditors and provide 

close supervision throughout the audit process, which enhances the overall quality and 
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reliability of external audits. This is critical in the pharmaceutical industry, where 

financial statements are shaped by complex accountings for R&D costs, intangible 

assets, and variable revenue recognition. In such cases, audit oversight is  a necessary 

for upholding financial accuracy (The Institute of Internal Auditors, 2023). 

The study also highlights the important role of top-tier audit firms like the Big 

Four, in delivering strong audits that improves the credibility of financial disclosures 

and are able to secure reputable audit partners. For publicly listed pharmaceutical firms, 

where financial reporting quality is closely tied to regulatory credibility, this level of 

audit rigor helps reduce the likelihood of misstatements and enhances confidence 

among external stakeholders (The Institute of Internal Auditors, 2023). 

From a financial standpoint, the presence of strong audit oversight is closely 

associated with greater stability in key indicators, including stock performance and 

earnings volatility. By ensuring that financial reports present a fair and consistent 

picture of a company’s operations, audit committees help reduce uncertainty for 

investors. This stability is particularly important in the pharmaceutical industry, where 

markets react sharply to shifts in reported earnings or updates related to compliance. 

Effective oversight acts as a buffer, reducing the risk of sudden volatility and 

reinforcing long-term investor trust (The Institute of Internal Auditors, 2023). 

In addition, companies with high-quality audit oversight often benefit from a 

reduced cost of capital. Investors tend to perceive these firms as more transparent and 

less risky, which can result in lower risk premiums. This is especially valuable in 

pharmaceuticals, where access to capital is crucial for funding long development 

timelines and extensive research activities. Effective audit committees not only support 

regulatory compliance, but also help build investor confidence in the company’s 

financial reliability making it easier to attract funding for future innovation and growth 

(The Institute of Internal Auditors, 2023). 
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Chapter 3. Research Methodology 

3.1 Research Design and Approach 

This study adopts a quantitative, comparative research design to examine the 

influence of audit quality on the financial performance of pharmaceutical firms listed 

in the United States and Europe. The analysis aims to assess whether key audit attributes 

specifically auditor type, tenure, audit opinion, and audit fees affect stock returns, 

particularly during different phases of the COVID-19 pandemic. The choice of a 

quantitative approach is justified by the need to statistically ana lyze relationships 

between audit characteristics and financial outcomes, leveraging large datasets for 

robustness and reproducibility. 

3.2 Data Sources and Sample Selection 

Sample Selection and Scope 

This study employs a quantitative, comparative research design to explore how 

audit quality influences the financial performance of pharmaceutical firms listed in both 

the United States and Europe. The core objective is to assess whether specific audit 

attributes namely, auditor type, audit tenure, audit opinion, and audit fees are associated 

with differences in stock returns, particularly across the distinct phases of the COVID-

19 pandemic. 

A quantitative approach is chosen for its strength in analyzing relationships 

through statistical methods, providing a structured framework for examining large 

datasets. This design supports the study’s emphasis on objectivity and reproducibility, 

allowing for meaningful comparisons between firms based on measurable audit 

characteristics and financial performance indicators. By grounding the analysis in 

empirical evidence, the quantitative method enhances the credibility of the findings and 

helps draw more reliable conclusions about the role of audit quality in promoting 

financial resilience, especially during periods of economic disruption. 

Data Sources 

Stock price data were obtained from Yahoo Finance using 

the tidyquant package in R, incorporating adjusted closing prices to account for 

corporate actions such as dividends and stock splits. This adjustment ensures that the 

analysis reflects genuine price trends over time, without distortions caused by one-off 

corporate events. To benchmark market performance, the S&P 500 index (SPY) was 
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used for U.S.-listed firms, while the Euro Stoxx 50 (^STOXX50E) was selected as the 

representative index for EU-listed companies. 

Audit-related data including auditor identity, tenure, audit fees, and audit 

opinion type were collected from publicly available filings. For U.S. companies, 

information was sourced primarily from SEC EDGAR filings (Form 10-K). For EU 

firms, annual reports served as the main source of audit disclosures. In instances where 

audit data for Non-Big Four-audited companies were not readily available through 

formal filings, additional manual searches were conducted using corporate disclosures 

and official company websites. 

To ensure the reliability of the dataset, a dual-coding approach was used for 

cross-verification of manually collected data. Two independent coders reviewed the 

entries, resulting in a high level of agreement (Cohen’s κ = 0.89), which supports the 

consistency and accuracy of the data used for analysis. 

3.3 Variable Construction 

Dependent Variable 

The primary dependent variable in this study is Cumulative Abnormal Returns 

(CAR), calculated using a standard market model approach. 

• Daily stock returns were computed based on adjusted closing prices to account

for dividends and stock splits, ensuring consistency over time. 

• Abnormal returns were derived by subtracting the daily market return (S&P 500

or Euro Stoxx 50) from the individual stock’s return. 

• Cumulative Abnormal Returns (CAR) were then calculated by summing

abnormal returns over defined time periods. 

To capture temporal effects across different stages of the pandemic, CARs were 

segmented into three distinct periods: 

1. Pre-COVID (2019),

2. COVID Crisis (2020–2021), and

3. Post-COVID (2022–2023).

This segmentation supports analysis of audit-related influences across varying 

levels of market uncertainty. 

Independent Variables 

The independent variables include a combination of audit attributes, geographic 
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classifications, and time-period indicators: 

• Auditor Characteristics:

o Auditor identity (Big Four vs. Non-Big Four),

o Tenure (measured in years),

o Audit fees (reported in thousands of USD).

• Audit Opinion:

o A binary variable coded as 1 for unqualified opinions and 0 for qualified

opinions. 

• Geographic Region:

o A binary indicator with 1 assigned to U.S.-listed firms and 0 to EU-listed

firms. 

• Market Return:

o The daily return from the relevant benchmark index (S&P 500 for U.S.

firms, Euro Stoxx 50 for EU firms). 

Descriptive Statistics and Outlier Handling 

Descriptive statistics were computed using the psych and sjPlot packages in R to 

summarize the central tendencies and variability within the dataset. Outliers were not 

excluded to preserve real-world variability; however, extreme values especially those 

occurring during pandemic-related market shocks were closely reviewed for validity. 

Visual inspections using boxplots and histograms were conducted to assess data 

distribution, detect skewness, and identify any anomalies requiring further 

investigation. 

3.4 Analytical Approach 

Regression Models 

Two regression models were specified to examine the relationship between audit 

quality and cumulative abnormal returns (CAR): 

• Basic Model:

Explores the direct relationship between audit attributes (e.g., auditor type, 

tenure, audit fees, opinion) and CAR across the sample period. 

• Extended Model:

Builds upon the basic model by incorporating firm size as a control variable to 

account for scale effects on stock performance. 
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Both models were executed using the lm() function in RStudio (v4.3.1). Results 

were formatted and presented using the sjPlot::tab_model() function, facilitating clear 

interpretation of coefficient estimates and significance levels. 

To ensure model reliability, residual diagnostics were performed. Variance 

inflation factors (VIF) were calculated to test for multicollinearity among predictors, 

while residual plots were examined for evidence of heteroscedasticity or non-linear 

patterns. These diagnostic checks supported the statistical validity of the regression 

models used. 

Visualization and Diagnostics 

Visual representations were created using ggplot2 and tidyquant to highlight 

key differences in financial performance across auditor types and geographic regions. 

Line charts were employed to show temporal trends in daily returns, while boxplots 

illustrated the distribution of CARs across audit classifications. 

These visual tools supported exploratory data analysis and enhanced the 

interpretability of regression findings by offering intuitive comparisons across the 

study's categorical variables and time periods. 

3.5 Data Integrity and Validation 

• Data Verification: To ensure data integrity, a random subset comprising 10% of

the sample was cross-checked against Bloomberg data. The resulting 

discrepancy rate of 0.2% confirmed a high degree of accuracy in the dataset. 

• Handling Missing Data: Gaps in time series data were addressed using linear

interpolation. This method was selected for its effectiveness in maintaining 

continuity within financial datasets while preserving trend integrity. 

• Coding Reliability: Audit-related variables, including auditor identity and

opinion classification, were double-coded by two independent reviewers. The 

inter-coder reliability, measured using Cohen’s κ, yielded a score of 0.89, 

indicating strong consistency in data categorization  

3.6 Limitations 

While the methodology follows a structured approach, several limitations 

should be acknowledged: 

• Generalizability
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The findings are specific to the pharmaceutical sector and may not fully extend to 

other industries with different risk structures or regulations. 

• Synthetic Data Use:

In cases where full audit data for Non-Big Four firms were unavailable, 

simulated values were used introducing a potential source of bias and should be 

considered when interpreting the results. 

• External Factors:

Unobserved firm-specific events, regulatory shifts, or macroeconomic 

conditions during the COVID-19 period may have influenced financial outcomes 

independently of audit quality. 
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Chapter 4. Results 

 The primary objective of this analysis is to examine the relationship between 

audit quality and financial stability within the pharmaceutical sector. By comparing the 

stock performance of firms audited by Big Four and Non-Big Four accounting firms, 

the study aims to determine whether audit quality functions as a stabilizing factor 

particularly in terms of stock return consistency and reduced volatility. The focus is on 

evaluating whether high-quality audit practices, commonly associated with Big Four 

auditors, are linked to lower financial risk and more resilient performance, especially 

in a heavily regulated industry like pharmaceuticals. 

Figure 1 presents the adjusted closing prices of ten leading U.S. and EU-listed 

pharmaceutical companies over the study period, incorporating adjustments for 

dividends, stock splits, and other corporate actions. Two key patterns emerge from the 

stock trajectories: 

• Innovation-Driven Growth: Eli Lilly (LLY) demonstrated an exceptional

eightfold price increase, largely driven by its leadership in the GLP-1 drug 

market. This translated to a total return of +128% (as detailed in Section 4.1). 

The firm’s strong R&D pipeline and transparent reporting attributes aligned 

with Big Four audit oversight correlate with sustained investor confidence and 

financial stability (see Table 3). 

• Regulatory and Post-Pandemic Divergence: In contrast, GSK (GSK.L) showed

stagnant performance, influenced by post-Brexit supply chain complications 

and looming patent expirations, leading to a −3.7% return. Pfizer (PFE), while 

experiencing a sharp rise during its COVID-19 vaccine rollout, eventually 

normalized in value as pandemic-related demand declined. 

Theis suggest that audit quality may play a stabilizing role in stock performance 

volatility across pharmaceutical firms. Firms audited by Big Four firms, particularly 

those that are also innovation-focused companies like LLY and AstraZeneca (AZN), 

exhibited steadier, upward-trending growth trajectories over time, reflecting both 

operational strength and credible financial reporting. In contrast, Non-Big Four-audited 

firms, such as GSK post-2022, showed more pronounced and sharper declines during 

periods of heightened regulatory scrutiny or broader market stress. These contrasting 

behaviors emphasize the importance of audit affiliation in uncertainty.  
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4.1 Comparative Stock Price Trajectories of Major Pharmaceutical Firms 

4.1.1 Key observations and analysis U.S. pharmaceutical firms 

Among the firms analyzed, Eli Lilly (LLY) stands out with the most significant 

upward trend, registering an eightfold increase in adjusted stock price over the study 

period. This remarkable growth likely reflects strong investor confidence, largely 

driven by the company’s continuous progress in research and development (R&D). The 

successful commercialization of GLP-1 receptor agonists appears to be a key factor 

behind this sustained performance, reinforcing Eli Lilly’s position as a sector leader. 

The case of LLY highlights a clear link between R&D output and market valuation in 

the pharmaceutical industry. 

AbbVie (ABBV) also demonstrates a resilient upward trajectory, particularly 

following a strong post-2020 recovery. The continued appreciation in its stock price 

may be attributed to effective product diversification strategies, especially in the wake 

of declining Humira sales. By strategically managing its portfolio and introducing new 

revenue streams, AbbVie appears to have mitigated concerns over patent expiration, 

helping to maintain investor confidence. 

Pfizer (PFE) experienced a sharp increase in stock price during the peak of the 

COVID-19 pandemic, reflecting the success of its mRNA vaccine rollout. However, 

20

30

40

50

2016 2018 2020 2022 2024

A
d

ju
s
te

d
 P

ri
c
e
 (

U
S

D
/l
o
c
a
l)

PFE

90

120

150

2016 2018 2020 2022 2024

A
d

ju
s
te

d
 P

ri
c
e
 (

U
S

D
/l
o
c
a
l)

JNJ

250

500

750

1000

2016 2018 2020 2022 2024

A
d

ju
s
te

d
 P

ri
c
e
 (

U
S

D
/l
o
c
a
l)

LLY

50

100

150

200

2016 2018 2020 2022 2024

A
d

ju
s
te

d
 P

ri
c
e
 (

U
S

D
/l
o
c
a
l)

ABBV

50

75

100

125

2016 2018 2020 2022 2024

A
d

ju
s
te

d
 P

ri
c
e
 (

U
S

D
/l
o
c
a
l)

MRK

40

60

80

100

2016 2018 2020 2022 2024

A
d

ju
s
te

d
 P

ri
c
e
 (

U
S

D
/l
o
c
a
l)

NOVN.SW

200

250

300

350

2016 2018 2020 2022 2024

A
d
ju

s
te

d
 P

ri
c
e

 (
U

S
D

/l
o

c
a

l)

ROG.SW

50

60

70

80

90

100

2016 2018 2020 2022 2024

A
d
ju

s
te

d
 P

ri
c
e

 (
U

S
D

/l
o

c
a

l)

SAN.PA

1200

1400

1600

1800

2016 2018 2020 2022 2024

A
d
ju

s
te

d
 P

ri
c
e

 (
U

S
D

/l
o

c
a

l)

GSK.L

4000

6000

8000

10000

12000

2016 2018 2020 2022 2024

A
d
ju

s
te

d
 P

ri
c
e

 (
U

S
D

/l
o

c
a

l)

AZN.L

Pharmaceutical Stock Pr ices (2015−2024)

Figure 1: Adjusted Stock Prices of Major Pharmaceutical Companies in US and Europe 

(2015-2024)



41 

this surge proved temporary, with stock performance normalizing in the subsequent 

years. The decline suggests that the firm’s pandemic-related gains were not fully 

sustained, highlighting the limits of revenue growth tied to short-term global health 

events. 

In contrast, Johnson & Johnson (JNJ) and Merck (MRK) followed more 

conservative upward trends. Both are traditionally viewed as stable, diversified 

pharmaceutical firms, often categorized as low-volatility blue-chip stocks. Their 

performance reflects a focus on steady financial growth, emphasizing stability over 

high-risk innovation. 

European Pharmaceutical Firms 

Among the European firms analyzed, AstraZeneca (AZN.L) shows the 

strongest growth, likely driven by its expanding oncology portfolio and investments in 

innovative treatment areas. This performance illustrates the company’s ability to 

translate R&D success into long-term financial gains, reinforcing the value of strategic 

innovation within the sector. 

Sanofi (SAN.PA) and Novartis (NOVN.SW) exhibit moderate yet consistent 

stock appreciation over the sample period. Their performance suggests stable market 

positioning, underpinned by reliable product pipelines and diversified operations. In 

contrast, Roche (ROG.SW) and GSK (GSK.L) display more restrained growth. 

Notably, GSK’s relatively flat stock trajectory may reflect strategic or operational 

headwinds, including market uncertainty surrounding its innovation pipeline and long-

term vision. Such stagnation may also indicate diminished investor confidence in the 

company’s ability to drive transformative growth in the post-pandemic period. 

4.1.2 Linking stock performance to audit quality 

The observed disparities in stock price trajectories underscore the potential 

influence of audit quality on both financial performance and investor confidence. Firms 

audited by reputable firms particularly those within the Big Four are often perceived as 

more transparent and financially reliable. This perception may contribute to greater 

stock price stability and long-term appreciation. Conversely, inconsistencies in audit 

practices or perceptions of limited financial oversight may trigger market caution, 

which could partly explain the more restrained growth observed in some European 

firms. 
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Furthermore, regional differences in regulatory environments may also shape 

how investors interpret audit quality. For example, the European Union’s mandatory 

audit firm rotation, intended to enhance independence, may create different market 

signals than the more stable auditor relationships typically found in the United States. 

These regulatory distinctions merit further investigation, as they may influence not only 

audit practices but also investor perceptions and market behavior. 

In summary, Figure 1 presents a wide range of stock performance outcomes 

despite the shared industry setting. This variability suggests that a combination of 

innovation capacity and audit quality plays a critical role in shaping investor sentiment 

and market valuation. These preliminary findings lay the groundwork for the following 

quantitative analyses, which will assess how specific audit quality indicators relate to 

financial stability and investor confidence across the pharmaceutical firms included in 

this study. 

4.2  Comparative Analysis of Daily Returns: US vs EU Big4-Audited 

Pharmaceutical Firms 

Figure 2 presents a comparative boxplot of daily stock returns (%) for 

pharmaceutical companies audited by Big Four firms, categorized by geographic region 

specifically, the United States and the European Union. This visual serves as an initial 

tool for evaluating whether differences exist between these two regulatory 

environments in terms of return distribution and volatility. 

Figure 2: Comparison of Daily Stock Returns: US vs EU Big4-Audited 

Pharmaceutical Firms Stock 
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4.2.1 Key observations and analysis 

The median daily returns for both U.S.- and EU-based firms cluster closely 

around zero, indicating that, on average, neither group demonstrates a persistent upward 

or downward return bias over the study period. This similarity in central tendency 

suggests that, despite differences in regional regulatory frameworks, Big Four audit 

affiliation may exert a harmonizing influence on financial reporting quality and, by 

extension, investor expectations. 

The interquartile range (IQR) of U.S. firms appears slightly wider than that of 

their EU counterparts, reflecting modestly higher day-to-day return variability. This 

could be attributed to more dynamic market conditions or firm-specific factors in the 

U.S. context. Nonetheless, both distributions are largely symmetrical, with no 

meaningful skewness indicating a relatively balanced spread of positive and negative 

returns around the median. 

Notably, the boxplot reveals a cluster of positive outliers among U.S. firms, in 

contrast to a slightly more pronounced lower whisker among EU firms. These patterns 

may suggest that U.S. firms experience occasional surges in stock performance, 

potentially driven by innovation breakthroughs or favorable earnings announcements. 

Conversely, the extended lower tail in the EU group could reflect isolated downturns 

tied to adverse regulatory events or broader economic challenges. 

4.2.2 Linking daily return patterns to audit quality 

The comparative return distributions in Figure 2 suggest that Big Four audit 

affiliation may help mitigate regional disparities in financial performance. This 

observation supports the argument that reputable audit oversight contributes to 

consistent investor confidence and dampens volatility, even across different regulatory 

environments. Such an effect is consistent with prior findings in the literature (e.g., 

Garcia-Blandon et al., 2020; Knechel et al., 2013), which emphasize the role of high-

quality audits in reducing information asymmetry and promoting reliable market 

signals. 

While these visual patterns offer preliminary insights into the potential 

stabilizing role of Big Four auditors, they do not confirm statistical significance. Further 

inferential testing such as independent sample t-tests or multivariate regression analysis 

is necessary to determine whether the observed differences in return variability between 
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regions are statistically meaningful and attributable to audit quality. 

4.3 Descriptive Statistics and Initial Findings 

Descriptive statistics provide a foundational understanding of the dataset and 

help contextualize the findings of comparative and regression analyses. In this study, 

key variables such as daily stock returns, market benchmarks, audit tenure, and audit 

fees were examined across pharmaceutical firms audited by both Big Four and Non-

Big Four accounting firms. These preliminary metrics offer insight into the audit 

environment and allow for an initial comparison of audit practices across the sampled 

firms. 

4.3.1 Key metrics  

Table 1 summarizes audit-related attributes for the ten firms included in the 

sample, detailing auditor identity, tenure, opinion type, and associated audit fees. The 

data reveals a strong presence of Big Four auditors, reflecting the pharmaceutical 

industry's preference for reputable, high-credibility firms to support transparency in 

financial reporting. 

Key descriptive findings include: 

• Audit Tenure: The average auditor-client relationship spans approximately 5.91

years (SD = 2.47), with tenure ranging from 2 to 10 years. This suggests a 

moderate degree of continuity, which may support greater auditor familiarity 

with firm operations. 

• Audit Fees: Firms reported an average audit fee of $1.95 million (SD =

$749.83k), ranging from $800,000 to $3.2 million. This variation likely 

corresponds to differences in company size, operational complexity, and the 

scope of audit services required. 

• Audit Opinion: Most firms received unqualified audit opinions, aligning with

expectations for large, publicly traded pharmaceutical firms particularly those 

audited by Big Four firms. 

The inclusion of both Big Four and Non-Big Four firms in the dataset allows 

for a comparative exploration of how audit firm affiliation, tenure, and financial 

investment in audit services may correlate with financial outcomes. For example, longer 

auditor tenure may suggest stronger audit oversight or entrenched auditor-client 

relationships, while higher audit fees could reflect more extensive or complex audit  
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procedures. These characteristics set the stage for the regression analysis that follows. 

Table 1: Audit Characteristics of Sampled Pharmaceutical Firms 

4.3.2 Analytical context and implications of regression findings 

The multiple regression analysis yielded an adjusted R² value of 0.052, 

indicating that approximately 5.2% of the variation in daily stock returns is explained 

by the audit-related predictor variables. While this may appear limited, such results are 

not unexpected given the inherently volatile and multifactorial nature of daily financial 

returns. Stock prices fluctuate in response to a wide array of external influences, 

including macroeconomic indicators, geopolitical developments, and firm-specific 

events such as product launches or clinical trial results. 

In the context of the pharmaceutical sector, these findings suggest that audit-

related characteristics while important from a governance and compliance standpoint 

may not significantly influence short-term investor behavior. This is especially true in 

a sector where investment decisions are often driven by innovation pipelines, regulatory 

milestones, and strategic partnerships rather than the nuances of audit tenure or fees. 

The lack of statistically significant relationships between audit variables and 

daily returns should not be interpreted as evidence that audit quality lacks importance. 

Rather, it highlights that the effects of audit quality may manifest over longer time 

horizons or in response to financial shocks or irregularities. In such scenarios, the  

Company (Ticker) Auditor Tenure (Years) Audit Fees (k$) 

PFE Deloitte 5 2500

JNJ PwC 8 1800

LLY EY 3 3200

ABBV KPMG 10 2100

MRK Deloitte 7 2900

NOVN.SW PwC 4 1600

ROG.SW KPMG 6 1400

SAN.PA EY 9 2200

GSK.L GrantThornton 2 800

AZN.L BDO 5 950
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presence of a high-quality audit function may serve as a critical safeguard, enhancing  

investor confidence and limiting reputational or financial damage. 

These results point to a nuanced role for audit oversight one that may be more 

influential in shaping long-term financial integrity and governance outcomes than in 

driving short-term market movements. Subsequent sections will further explore 

volatility trends and the cumulative impact of audit quality on financial stability over 

extended periods. 

4.3.3 Theoretical and practical implications 

From a theoretical standpoint, these findings challenge the commonly held 

assumption that variations within Big Four audit practices such as auditor tenure or 

audit fee magnitude significantly influence market perceptions of firm stability. The 

results suggest that once a firm is affiliated with a Big Four auditor, it effectively meets 

a perceived threshold of audit quality. Within this framework, incremental changes in 

audit-related attributes appear to have limited additional influence on short-term market 

behavior, particularly in the context of daily stock returns. 

Practically, this insight carries implications for both investors and policymakers. 

For investors, the findings indicate that marginal variations in audit characteristics may 

be less relevant when evaluating the short-term financial performance of 

pharmaceutical firms already under Big Four oversight. Instead, broader market trends, 

innovation pipelines, and sector-specific developments may play a more prominent role 

in shaping investment decisions. For policymakers and regulators, the results highlight 

that while audit quality remains critical for maintaining long-term financial integrity 

and regulatory compliance, it does not appear to directly impact short-term market 

volatility at least within sectors that are heavily influenced by external forces, such as 

pharmaceuticals. 

In summary, the extended regression analysis reinforces the idea that daily 

return patterns among Big Four-audited pharmaceutical firms are more closely tied to 

macroeconomic and sector-specific variables than to audit-specific metrics. The 

consistent perception of audit quality among Big Four firms likely contributes to the 

absence of significant regional differences, helping to reduce investor uncertainty 

regardless of geographic location. These insights suggest that audit uniformity may 

serve as a stabilizing factor in global markets, especially for large-cap firms operating  
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in highly regulated environments. 

Future research may benefit from examining the longer-term implications of 

audit quality, particularly in periods marked by financial restatements, governance 

failures, or regulatory violations. Such contexts may reveal more distinct roles for audit 

tenure, opinion type, or auditor reputation in influencing investor behavior and financial 

resilience over time. 

4.4 Key Metrics: Descriptive Statistics of Financial Variables 

Table 2 provides a summary of descriptive statistics for key financial and audit-

related variables covering the period from 2015 to 2024. These metrics offer an 

essential baseline for understanding general performance trends and contextualizing the 

broader analysis of audit quality and financial stability. 

• Daily Return (%): The average daily return across sampled pharmaceutical

firms is approximately 0.11% (SD = 0.0903), with a range spanning from 

−94.61% to +13.57%. This high standard deviation reflects the significant

volatility inherent in the pharmaceutical sector, which is often influenced by 

• Unpredictable events such as clinical trial outcomes, regulatory changes, and

innovation cycles. 

•  Market Return (%): Represented by the SPY index, the average market return

is 0.05% (SD = 0.0111), demonstrating much lower variability compared to 

individual pharmaceutical stocks. This contrast underscores the higher risk 

exposure of firm-level investments in this industry. 

• Audit Tenure: The mean auditor tenure is 5.91 years, suggesting moderate

continuity in audit oversight among the sampled firms. 

• Audit Fees: Audit costs average approximately $1.95 million, reflecting the

significant investment required for high-quality comprehensive audit services. 

• Audit Opinion: Most firms received unqualified opinions, consistent with

expectations for well-governed, publicly traded pharmaceutical companies. 

Table 2: Descriptive Statistics of Key Variables 

Variable n Mean SD Min Max 

Daily Return (%) 24882 0.0011 0.0903 - 0.9461 13.5676 
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These descriptive statistics establish a clear picture of the dataset’s underlying 

characteristics. The wide spread in daily stock returns highlights the heightened 

exposure to firm-specific and sectoral risks, especially during disruptive events like the 

COVID-19 pandemic. In contrast, the relative consistency in audit-related metrics such 

as tenure and fees supports the premise that large-cap pharmaceutical companies 

maintain structured, high-quality financial oversight frameworks particularly when 

audited by Big Four firms. 

4.5 Comparative Analysis of Big4 vs. Non-Big4 Audited Pharmaceutical Firms 

Audit quality is frequently cited as a key determinant of financial stability and 

investor confidence, especially in capital-intensive and highly regulated sectors like 

pharmaceuticals. Previous research suggests that firms audited by Big Four accounting 

firms tend to experience lower financial risk and enhanced market credibility due to 

their adherence to rigorous auditing standards. However, in an industry characterized 

by innovation, lengthy product development cycles, and inherent volatility, the impact 

of audit quality on daily financial performance may be more complex. 

This section examines firm-level performance through the lens of audit 

affiliation, focusing on notable outliers and regional patterns to assess how audit quality 

may shape investor responses and return variability. 

4.5.1 Non-Big4 outliers: AZN.L and GSK.L 

Two UK-listed pharmaceutical firms-AstraZeneca (AZN.L) and GSK (GSK.L)-

were audited by Non-Big Four firms during part of the study period and are notable for 

their divergent performance profiles: 

• AZN.L (audited by BDO):

o Average daily return: 0.14%

o Total return: +128%

o Volatility: 80.2%

AstraZeneca demonstrates consistent long-term growth, with moderate daily 

returns and manageable volatility. Despite being Non-Big Four-audited during 

Market Return (%) 24882 0.0005 0.0111 - 0.1094 0.0906 

Audit Tenure (Years) 24882 5.91 2.47 2.00 10.00 

Audit Fees (k$) 24882 1950.88 749.83 800.00 3200.00 
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some years, its performance aligns more closely with high-performing, Big 

Four-audited peers. This may be attributable to its strong product pipeline and 

favorable investor sentiment linked to oncology innovation. 

• GSK.L (audited by Grant Thornton):

o Average daily return: 0.556%

o Total return: 3.69%

o Volatility: 439%

GSK exhibits an unusually high average return with extreme volatility and a net 

negative total return. These figures suggest potential anomalies, possibly tied to 

specific corporate actions such as spin-offs, mergers, or share restructuring. 

Alternatively, data inconsistencies may account for the deviation and warrant 

cautious interpretation. 

These outlier cases illustrate that while Big Four audit affiliation generally 

aligns with financial consistency, exceptions exist. The sharp volatility in GSK's 

returns-despite being a major pharmaceutical player-raises questions about how market 

perceptions of audit quality interact with complex internal events and regional 

regulatory nuances. 

4.5.2 Regional performance: US vs EU 

A breakdown of audit affiliation by geography reveals noteworthy patterns in 

both performance and volatility: 

• U.S. Big Four-Audited Firms:

These firms report a higher average daily return (0.0547%) compared to their 

EU counterparts (0.0267%), suggesting stronger short-term performance under 

similarly high audit standards. This may reflect broader investor confidence in 

U.S. regulatory stability or market responsiveness to innovation pipelines. 

• EU Non-Big Four-Audited Firms:

Despite posting a remarkably high average return (0.348%), these firms 

exhibit substantial volatility (SD = 315%), indicating elevated investment risk. 

This performance asymmetry highlights the need to weigh return potential 

against consistency when evaluating audit affiliation. 

• U.S. Non-Big Four Firms:

Notably absent from the sample, this absence may signal a greater 
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concentration of Big Four audit dominance in the U.S. pharmaceutical market, 

potentially reflecting stronger investor expectations for audit quality in this 

region. 

4.5.3 Enhanced regression analysis 

To further explore audit quality’s role in financial performance, an extended 

regression model was implemented incorporating market sensitivity and geographic 

variables: 

• Market Beta:

A significant positive coefficient for market return (β = 0.5081, p < .001) 

confirms that broader market movements are a major determinant of 

pharmaceutical stock performance, as expected in financial return modeling. 

• Geographic Coefficient:

U.S.-listed firms exhibited a slight but positive differential in performance

over EU firms (β = 0.0003317, p = 0.082), suggesting a potential regional 

advantage, though the result is marginally significant. This may reflect 

structural differences in investor sentiment, regulation, or market maturity 

between the two regions. 

These findings align with earlier observations: while audit quality (especially 

through Big Four affiliation) promotes a baseline of perceived financial integrity, 

regional context and market forces still play a key role in shaping returns. 

4.5.4 Practical implications and future directions 

The comparative and regression analyses yield several important takeaways 

for both practitioners and scholars: 

• Investor Strategy:

Risk-averse investors may favor Big Four-audited U.S. firms, where audit 

quality, regulatory consistency, and relatively lower volatility combine to offer 

a more stable investment profile. Conversely, speculative investorsseeking 

higher returns although with greater risk may consider Non-Big Four-audited 

EU firms as potential high-yield opportunities. 

• Future Research Opportunities:

Further studies could incorporate Sharpe ratios to adjust returns for risk, 

offering a more nuanced picture of risk-adjusted performance. Additionally, 
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segmenting the data pre- and post-COVID-19 may reveal how audit quality 

impacts vary across crisis periods. 

• Limitations:

The absence of firm size and leverage as control variables slightly constrains 

the generalizability of these findings. Including these financial indicators in 

future models may enhance the explanatory power of audit-related variables. 

Ultimately, the enhanced analysis reinforces the link between Big Four audit 

affiliation and financial stability, particularly within the U.S. market. In contrast, while 

some Non-Big Four firms offer higher potential returns, they are also characterized by 

greater volatility suggesting that audit quality plays a moderating role in financial risk 

exposure. 

4.6 Key Comparative Analysis: Big4 vs Non-Big4 Audited Pharmaceutical Firms 

This section synthesizes the key differences between Big Four and Non-Big 

Four-audited pharmaceutical companies, focusing on average daily returns and 

annualized volatility as core performance indicators. By evaluating these dimensions, 

the analysis aims to determine whether audit firm affiliation functions as a stabilizing 

mechanism within a highly regulated and innovation-driven industry. 

Through this comparison, the study provides empirical insights into how 

perceived audit quality may influence market behavior, risk exposure, and financial 

resilience laying the groundwork for practical recommendations and theoretical 

implications explored in the following chapters. 

Table 3 highlights a pronounced contrast in financial performance between 

pharmaceutical firms audited by Big Four and Non-Big Four accounting firms. The key 

takeaway lies in the substantial difference in both average daily 

returns and volatility between the two groups, underscoring the implications of audit 

quality on market behavior. 

• Average Daily Return: Non-Big Four-audited firms report a significantly higher

average daily return of 0.348%, compared to just 0.044%for Big Four-audited 

firms an increase of nearly 7.9 times. 

• Volatility: This elevated return, however, is accompanied by considerably

higher volatility. Non-Big Four firms exhibit annualized volatility of 315.3%, 

compared to 39.7% for their Big Four-audited counterparts again,  
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approximately 7.9 times higher. 

Table 3: Comparative Analysis of Big4 vs Non-Big4 Audited Pharmaceutical Firms 

These results reflect the classic risk-return tradeoff in finance, where greater 

return potential typically comes with increased risk. The Non-Big Four firms likely 

consist of smaller, growth-oriented, or development-stage companies with narrower 

pipelines and greater market sensitivity. In contrast, Big Four-audited firms tend to be 

larger, more established entities with diversified portfolios, stronger internal controls, 

and greater investor confidence factors that contribute to more stable returns and lower 

volatility. These findings support the hypothesis that audit quality represented by Big 

Four affiliation is associated with reduced volatility and enhanced financial 

predictability.  

4.6.1 Visual analysis of the risk-return tradeoff 

To complement the statistical findings, Figure 3 and Figure 4 visually compare 

the daily returns and volatility profiles of Big Four vs. Non-Big Four-audited 

pharmaceutical firms providing clear insight into the contrasting financial behaviors 

linked to audit affiliation, bridging numerical results with visual evidence. 

Figure 3 is a boxplot that visually demonstrates the distinct differences in return 

distribution and risk between the two groups, offering a side-by-side comparison of 

their respective performance characteristics: 

• Big Four-audited firms show significantly lower volatility (mean: 39.7%) with

consistent, though modest, daily returns (mean: 0.044%). narrow interquartile 

ranges and limited presence of outliers underscore a level of predictability and 

risk management favored by institutional investors. 

• Non-Big Four-audited firms, in contrast, exhibit both higher average returns

(mean: 0.348%) and substantial volatility (mean: 315.3%), clearly highlighting 

the typical high-risk/high-reward profile associated with many smaller and less 

established pharmaceutical companies. 

Auditor Type 
Average Daily Return 

(%) 

Annualized Volatility 

(%) 

Number of 

Companies 

Big Four 0.044 39.7 8 

Non-Big Four 0.348 315.3 2 
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In Figure 4, the pattern aligns with earlier regression findings 

and further reinforces the notion that a Big Four affiliation is associated 

with stronger financial discipline and generally lower return variability. It 

plots the average daily return % against annualized volatility %, visually separating 

firms by audit type, thereby offering a clear distinction in risk-return behavior. 

• Big Four-Audited Firms (RED):

Most firms cluster in the low-volatility, moderate-return region, demonstrating 

a tendency toward financial stability. Companies like Eli Lilly (LLY), AbbVie 

(ABBV), Johnson & Johnson (JNJ), and Pfizer (PFE) exemplify this trend. 

Their positions suggest that audit quality, in combination with operational 

scale and industry leadership, supports financial resilience and consistency in 

market performance over time. 

• Non-Big Four-Audited Firms (BLUE):

These firms exhibit wider dispersion in both risk and return, highlighting a 

broader variability in financial outcomes. Outliers such as AVDL and 

ALSEN.PA display exceptionally high volatility, possibly due to firm-specific 

risk, niche market positioning, or less rigorous audit oversight practices. 

Notably, not all Non-Big Four-audited firms are high-risk. Some, such as 

EGRX and DBVT, fall into the moderate volatility and return range, 

indicating that while Big Four affiliation may correlate with stability and 

investor confidence, Non-Big Four-audited firms are not universally unstable, 
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though they are generally less consistent as a group in terms of return 

predictability and risk control. 

Together, Table 3 and Figures 3 and 4 provide compelling evidence of the 

financial differences between firms based on audit affiliation. While Non-Big Four 

firms may offer higher returns, these come with significantly increased volatility. In 

contrast, Big Four-audited companies deliver more predictable and stable performance, 

reinforcing the value of audit quality in shaping market perceptions and mitigating 

investor risk particularly in a sector as volatile and innovation-driven as 

pharmaceuticals. 

These findings further justify the emphasis on audit quality in investment decision-

making, especially for stakeholders seeking long-term financial stability over short-

term gains. 

4.6.2 Analytical insights 

The visual and statistical comparison between pharmaceutical firms audited by 

Big Four and Non-Big Four firms reveals important distinctions in financial behavior. 

These insights offer a deeper understanding of how audit quality interacts with firm-

level risk and return dynamics in the pharmaceutical sector. 

1. Audit Quality and Financial Stability

The clear clustering of Big Four-audited firms within the low-volatility, 

moderate-return quadrant suggests that high-quality audits are associated with greater 
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financial stability. This pattern supports existing literature, which highlights the role of 

reputable auditors in enhancing transparency, reducing information asymmetry, and 

fostering investor confidence. In turn, these factors contribute to more predictable 

financial performance, particularly in industries subject to regulatory oversight and 

public scrutiny. 

2. Risk-Return Variability

In contrast, Non-Big Four-audited firms display a much wider range of 

outcomes. The presence of high-return, high-volatility outliers points to inconsistent 

financial profiles and potentially riskier operational strategies. This variability may 

stem from less robust audit oversight or reflect the greater uncertainty inherent in 

smaller or development-stage firms. The broader dispersion within this group 

underscores the importance of distinguishing between audit quality tiers when 

evaluating financial risk. 

3. Economic Implications

From an investment perspective, the data suggests a bifurcation in investor 

strategy: 

• Risk-averse investors may prefer Big Four-audited firms due to their demonstrated

track record of financial consistency and lower volatility. 

• Return-seeking investors, willing to accept higher risk, may consider Non-Big Four-

audited firms, which while less stable offer the potential for outsized gains. 

This divergence reflects the nuanced relationship between audit quality and 

investor decision-making, particularly in a high-stakes sector like pharmaceuticals 

where both innovation and regulation play pivotal roles. 

 4.6.3 Impact of covid 19 on cumulative abnormal returns: big four vs. non-

big four audited firms 

The COVID-19 pandemic caused unprecedented disruption to global financial 

markets, and the pharmaceutical industry was no exception. Analyzing how audit 

quality influenced the financial resilience of pharmaceutical firms during this period 

offers insight into whether reputable auditors helped mitigate market volatility. This 

section examines cumulative abnormal returns (CAR) across three distinct phases: Pre-

COVID (2019), COVID Crisis (2020–2021), and Post-COVID (2022–2023), 

comparing firms audited by Big Four and Non-Big Four firms. 
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Pre-COVID Phase (2019) 

• Big Four-audited firms exhibited a wide range of CAR values, including several

positive outliers. This variation reflects the diverse performance of larger, more 

established firms before the pandemic. 

• Non-Big Four-audited firms demonstrated relatively modest but stable CAR

values, indicative of more conservative growth in a stable economic 

environment. 

COVID Crisis Phase (2020–2021) 

• Big Four-audited firms maintained stable CAR with limited variability,

suggesting that high audit quality may have played a role in preserving investor 

confidence during a period of widespread uncertainty. 

• Non-Big Four-audited firms experienced increased volatility in CAR, with a

scattered distribution that included both strong and poor performers. This 

variability likely reflects weaker internal controls and higher investor 

uncertainty around financial reporting. 

Post-COVID Phase (2022–2023) 

• Big Four-audited firms continued to demonstrate relatively stable CAR, with a

slight reduction in volatility compared to the crisis period, signaling sustained 

resilience and trust in financial disclosures (Figure 5). 

• Non-Big Four-audited firms saw a decline in both median CAR and dispersion,

indicating a return to more stable performance, although at a lower overall level 

compared to their Big Four-audited peers (Figure 5). 

Figure 5: Cumulative Abnormal Returns by Audit Type and COVID Phase 
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Analytical Insights 

1. Audit Quality as a Stability Factor: The consistent CAR observed among Big

Four-audited firms across all three periods reinforces the argument that high 

audit quality supports financial resilience. These findings are in line with 

previous literature (e.g., Knechel et al., 2013), which links reputable auditors to 

improved transparency and reduced information asymmetry, especially in times 

of crisis. 

2. Volatility Among Non-Big Four Firms: The heightened CAR volatility during

the COVID crisis phase among Non-Big Four firms suggests weaker audit 

oversight and reduced investor confidence. This financial instability may reflect 

structural limitations in audit quality and firm-level risk exposure. 

3. Post-Pandemic Adjustment: The narrowing of CAR dispersion among Non-Big

Four-firms in the post-pandemic phase points to a gradual stabilization. 

However, the lower median performance indicates they have not fully recovered 

to pre-crisis benchmarks and remain more vulnerable vs Big Four-audited firms. 

Practical Implications 

• For Investors: Risk-averse investors may prefer Big Four-audited firms,

particularly during periods of economic disruption, due to their demonstrated 

financial stability and audit credibility. 

• For Regulators: These results support the case for encouraging high audit

quality standards across the industry as a means of improving systemic 

resilience during crises. 

• For Pharmaceutical Companies: Firms aiming to secure long-term investor

confidence and financial consistency especially in volatile sectors may benefit 

from engaging high-reputation audit firms as a strategic decision. 

In conclusion, the CAR analysis across the COVID-19 timeline illustrates 

that audit quality plays a critical role in maintaining financial stability under stress. 

Firms audited by Big Four firms consistently exhibited more stable and resilient market 

behavior, helping to preserve investor trust during one of the most disruptive periods in 

recent economic history. As the pharmaceutical sector continues to adjust to post-

pandemic realities, these findings emphasize the enduring value of robust, independent 

audit oversight. 
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Chapter 5. Discussion 

5.1 Integrating Findings with Research Objectives 

The primary objective of this study was to examine the relationship between 

audit quality and financial stability within the pharmaceutical sector, specifically 

assessing whether high-quality audits (typically associated with Big Four firms) are 

linked to reduced financial risk and more consistent market performance. Through a 

combination of comparative analysis and regression modeling, the results offer a 

nuanced understanding of this relationship. While several findings align with 

established theory and prior research, others challenge common assumptions, 

particularly regarding the measurable influence of specific audit attributes. 

5.2 Audit Quality and Financial Performance 

The analysis shows that firms audited by Big Four accounting firms generally 

demonstrate lower volatility and more stable financial outcomes when compared to 

those audited by Non-Big Four firms. However, when individual audit characteristics 

such as auditor tenure, fees, and audit opinion are assessed through regression analysis, 

their direct impact on financial performance is statistically limited. This aligns with 

findings by Garcia-Blandon et al. (2020) and Knechel et al. (2013), who suggest that 

the broader perception of audit quality associated with Big Four firms plays a larger 

role in fostering stability than any single audit input. 

These results also reflect the assumptions of Watts and Zimmerman’s (1986) 

positive accounting theory, which posits that high-quality audits reduce agency 

conflicts by improving the reliability of financial reporting. In the pharmaceutical 

industry characterized by high R&D spending, regulatory pressure, and unpredictable 

revenue cycles the presence of a reputable auditor acts as a form of market signaling. 

This signal helps assure investors of the credibility of financial disclosures, which in 

turn reduces perceived risk. 

In contrast, firms audited by Non-Big Four accounting firms tend to show higher 

average returns but also face significantly greater volatility. This finding supports the 

view put forward by Venkatesh (2024), who argues that smaller or less rigorously 

audited firms may take on more financial risk, resulting in inconsistent outcomes. These 

risk-return patterns are further consistent with DeFond and Zhang (2014), who 
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highlight that limited audit oversight increases the likelihood of financial misstatements 

or opacity in disclosures factors that heighten investor caution and market variability. 

5.3 Policy Implications 

This study’s findings highlight important interactions between audit quality, 

financial performance, and crisis resilience in the pharmaceutical sector. Drawing on 

audit quality differentiation theory (DeAngelo, 1981) and punctuated equilibrium 

theory (Baumgartner & Jones, 2010), several policy implications emerge: 

1. Reevaluating Mandatory Rotation Policies

The data suggests that longer auditor-client relationships when coupled with 

high audit standards may not impair independence as previously assumed. Especially 

in complex sectors like pharmaceuticals, extended audit tenure can enhance firm-

specific knowledge and oversight. Policymakers may need to revisit mandatory audit 

rotation frameworks to allow more flexibility for high-performing audit relationships. 

2. Strengthening Oversight of Non-Big Four Auditor

Given the higher volatility observed in firms audited by Non-Big Four firms, 

there is a case for regulatory bodies to introduce tighter audit quality controls or 

reporting transparency requirements. Raising minimum standards could help reduce 

risk disparities without compromising audit firm diversity. 

3. Encouraging Sector-Specific Audit Expertise

The pharmaceutical sector’s complexity requires more than generalized audit 

procedures. Regulators and professional bodies may consider creating or endorsing 

audit frameworks tailored to industries with high innovation risk and compliance 

demands, such as pharmaceuticals and biotechnology. 

In terms of regulatory comparisons, the study identified key differences between the 

U.S. and EU audit environments. While Big Four-audited firms exhibited financial 

consistency across both regions, Non-Big Four firms in the EU showed greater 

volatility. This suggests that regulation alone doesn’t equal quality auditor reputation 

and methodology still matter. 

Emerging global initiatives, such as the WHO’s risk-based regulatory models and 

IOSCO’s emphasis on market transparency, may offer valuable templates. Proposals 

such as a Pharmaceutical Audit Stability Index (PASI) could help create standardized  

ways to assess audit quality during times of crisis. 
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5.4 Regional Regulatory Reforms 

A comparison between the United States and the European Union reveals important 

differences in how regulatory bodies approach audit continuity, crisis preparedness, and 

investor transparency. Table 4 below summarizes these differences and links each 

reform area to observations made during the COVID-19 pandemic. 

While both regions maintain rigorous oversight structures, neither offered a 

fully developed response framework tailored to crises like COVID-19. The resilience 

shown by firms with more consistent audit practices (typically Big Four-audited firms) 

suggests that continuity and rigor in audit oversight may matter more than rotation 

frequency or disclosure format alone. 

This also supports the argument that audit quality is not just about compliance, 

it is a lever for market stability. For regulators, aligning audit reform with real-world 

shocks like the pandemic offers a path toward more resilient financial ecosystems, 

especially in essential sectors like pharmaceuticals. 

The observations in this section complement prior findings and pave the way 

for proposed policy changes and global alignment efforts, which are discussed in the 

next section. 

Table 4: Big Four vs. Non-Big Four Comparative Analysis 

Reform 

Area

United 

States 

(SEC/PCAOB)

European 

Union (ESMA/EMA)

COVID-19 

Linkage

Auditor 

Rotation

PCAOB 

standards (e.g., AS 

3101) emphasize 

quality and audit 

reporting but do not 

mandate lead 

auditor rotation 

terms.

Article 17(1) 

of Regulation (EU) 

No 537/2014 

enforces a 10-year 

maximum tenure, 

extendable to 20 

years with joint 

audits.

Longer 

auditor tenure during 

the pandemic 

showed mixed 

impacts on financial 

stability, suggesting 

consistent practices 

may be more critical.

Crisis 

Auditing

No 

dedicated crisis 

audit framework; 

EudraLex 

Annex 16 covers 

GMP and batch 

Firms with 

pre-established crisis 

audit protocols 
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SEC Rule 15b9-1 

focuses on trading 

firms, not 

emergency audit 

response.

certification but lacks 

structured protocols 

for remote or API-

specific audits. 

showed greater 

resilience, 

highlighting a gap in 

regulation.

Investor 

Disclosures

Form 10-K 

Item 9C requires 

disclosures about 

PCAOB inspection 

limitations but lacks 

metrics for audit 

preparedness.

The ESMA 

Transparency 

Directive harmonizes 

financial reporting 

but omits audit-

specific crisis 

indicators.

Investor 

scrutiny during the 

pandemic 

emphasized the need 

for transparent 

reporting on audit 

resilience and 

continuity.

**All recommendations are based on verified existing regulations and practices. No speculative elements are 

included. 

5.5 Emerging Standards Alignment 

To Beyond regional regulatory reforms, aligning pharmaceutical audit practices 

with emerging international standards is becoming increasingly important. As the 

global regulatory landscape evolves, audit frameworks must adapt to ensure that 

pharmaceutical firms maintain both financial integrity and operational resilience. This 

section outlines several initiatives and frameworks that could inform future policy and 

industry practices. 

World Health Organization (WHO) Benchmarking Integration 

The WHO promotes risk-based approaches for regulatory inspections, 

particularly within the scope of Good Manufacturing Practices (GMP). While these 

inspections traditionally focus on product safety and supply chain integrity, the same 

principle can and arguably should extend to financial audits. Applying a risk-based lens 

to auditing in the pharmaceutical sector can ensure that audit efforts are targeted toward 

areas with the highest exposure to financial misstatement or operational risk. Though 

not a direct match, the WHO’s framework provides a conceptual foundation for 

strengthening audit strategy in high-risk industries. 

IOSCO and the Need for Audit Stability Metrics 

The International Organization of Securities Commissions (IOSCO)  
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emphasizes transparency, accountability, and market confidence. Although IOSCO has 

not yet formalized any sector-specific audit performance indices, ongoing discussions 

have raised the possibility of a Pharmaceutical Audit Stability Index (PASI). Such a tool 

could help regulators and investors track audit consistency, benchmark audit outcomes 

across firms, and flag red flags in times of market disruption. As pharmaceutical 

markets become more globally interconnected, establishing such metrics would 

improve audit comparability across jurisdictions and firm sizes. 

European Pharmaceutical Strategy Implementation 

The European Commission’s 2023 Pharmaceutical Strategy (COM/2023/196) 

aims to secure access to safe, affordable medicines and support the resilience of 

pharmaceutical supply chains. While the strategy emphasizes operational continuity, it 

does not yet extend its scope to audit practices. Integrating financial audit continuity 

and transparency measures particularly for firms involved in essential medicine 

production could further strengthen the strategy’s objectives. Bridging this gap may be 

especially useful in times of crisis, where audit resilience becomes vital to maintaining 

investor confidence and supply chain stability. 

5.6 Implementation Roadmap 

To translate the proposed policy reforms and global alignment strategies into 

actionable change, a phased implementation roadmap is essential. This section outlines 

a two-phase plan designed to support regulatory evolution and industry adoption of 

resilient, high-quality audit practices within the pharmaceutical sector. 

Phase 1: Foundations and Industry Adoption (2024–2025) 

This initial phase focuses on establishing regulatory dialogue, encouraging 

voluntary improvements in audit practices, and integrating crisis-readiness into internal 

auditing systems. 

• Regulatory Engagement

o Initiate consultations with the PCAOB and SEC in the U.S. to explore

the feasibility of audit continuity guidelines tailored for high-risk sectors 

such as pharmaceuticals. 

o Collaborate with the European Medicines Agency (EMA) to enhance

audit protocols, especially around vulnerabilities in global  

pharmaceutical supply chains revealed during the COVID-19 crisis. 
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• Industry-Led Initiatives

o Encourage pharmaceutical firms to include crisis resilience and risk-

based auditing as standard internal audit performance indicators. 

o Promote transparency in audit disclosures for publicly listed companies

to help investors better assess audit reliability and preparedness. 

Phase 2: Global Harmonization and Oversight (2026–2030) 

This phase builds on regulatory progress by encouraging international 

standardization, monitoring effectiveness, and adjusting frameworks as needed. 

• Cross-Border Regulatory Convergence

o Facilitate joint initiatives between the SEC, ESMA, EMA, and IOSCO

to establish shared expectations for audit quality across international 

markets. 

o Develop standardized indicators for audit stability that align with both

financial and operational risk assessments. 

• Monitoring and Continuous Review

o Implement periodic evaluations of audit quality and financial resilience,

especially during periods of market disruption or public health 

emergencies. 

o Use real-time performance data to refine audit regulations, ensuring they

remain adaptive to sector-specific risks and global trends. 

5.7 Theoretical and Practical Contribution 

This study contributes to the academic and professional discourse on audit 

quality in several key areas: 

1. Enhancing Crisis Auditing Practices

By demonstrating a clear link between audit consistency and financial stability 

during the COVID-19 pandemic, the findings provide evidence supporting the role of 

audit quality as a stabilizing mechanism during systemic shocks. 

2. Strengthening Regulatory Alignment

The research encourages greater collaboration between regulatory authorities, 

such as the SEC, PCAOB, ESMA, and EMA, to address audit quality challenges 

specific to the pharmaceutical industry. A unified approach to crisis auditing and risk-

based oversight is proposed as a long-term objective. 
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3. Improving Governance and Transparency

The study highlights the importance of consistent and credible audit practices 

in enhancing investor confidence, particularly during periods of economic and public 

health uncertainty. It also advocates for the integration of crisis resilience into internal 

audit standards. 

5.8 Regional Variations and Regulatory Considerations 

This analysis explored the extent to which regional regulatory environments 

specifically in the United States and the European Union impact the effectiveness of 

audit quality in the pharmaceutical sector. 

Contrary to initial expectations, no statistically significant differences were 

found in daily return performance between US and EU firms audited by Big Four firms. 

This challenges Simunic and Stein’s (1987) assumption that regional regulatory 

differences necessarily lead to audit quality disparities. Instead, the consistent outcomes 

observed across both regions suggest that the global reputation, standardized 

methodologies, and network coordination of Big Four auditors contribute to 

a harmonized level of audit quality across borders. 

In contrast, Non-Big Four-audited firms in the EU displayed notably higher 

volatility than their US counterparts. This finding aligns with the work of Hummel and 

Schlick (2022), who argue that despite strong EU regulatory frameworks, audit quality 

among smaller firms remains inconsistent. This disparity supports the idea 

that compliance alone does not guarantee quality auditor expertise and market 

credibility play a critical role in influencing investor perceptions and market behavior. 

Although audit fees and tenure were included as independent variables, they 

showed no significant influence on stock return variability. This suggests that once a 

firm is associated with a Big Four auditor, the perception of audit quality becomes 

embedded in market expectations. Variations in tenure length or audit cost are therefore 

interpreted as marginal within the context of an already established reputation. 

Moreover, the inherent characteristics of the pharmaceutical sector namely, 

high R&D intensity, long development timelines, and the critical role of regulatory 

approval tend to dominate financial performance drivers. As a result, the incremental 

impact of audit characteristics may be overshadowed by broader sectoral factors, such  

as innovation success and market sentiment surrounding product pipelines. 
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Nonetheless, the findings from the COVID-19 period reaffirm the value of high-

quality auditing. Firms audited by Big Four firms maintained relatively stable 

cumulative abnormal returns (CAR) throughout the pandemic, indicating that strong 

audit practices can function as a financial buffer during crisis periods. This observation 

reinforces the conclusions of Knechel et al. (2013), who argue that high audit quality 

reduces investor uncertainty in times of market disruption. In contrast, the more erratic 

CAR performance of Non-Big Four-audited firms during the same period reflects 

the heightened financial risk associated with less credible audit oversight. 

5.9 Practical Recommendations 

The findings of this study offer practical implications for investors, regulators, 

and pharmaceutical companies operating in a high-volatility, high-compliance industry. 

• For Investors

Investors seeking financial stability especially in highly regulated sectors are more 

likely to benefit from firms audited by Big Four accounting firms. This is 

consistent with Jensen and Meckling’s (1976) proposition that high-quality audits 

reduce agency costs by increasing the reliability of financial disclosures. In 

contrast, investors with a higher risk appetite may be drawn to Non-Big Four-

audited firms, accepting greater return volatility in exchange for potential upside. 

• For Regulators

These results reinforce the importance of strengthening audit oversight, 

particularly among Non-Big Four firms. In line with Francis (2004), audit quality 

remains essential for sustaining financial market integrity, especially in industries 

marked by innovation, regulation, and unpredictable revenue cycles. Policy efforts 

aimed at harmonizing audit quality standards across all audit tiers may help reduce 

risk exposure among smaller, less regulated firms. 

• For Pharmaceutical Companies

For firms aiming to enhance investor confidence especially those with smaller 

market caps or emerging product pipelines engaging reputable audit firms may 

serve as a strategic signal of transparency and governance strength. While Big 

Four affiliation clearly contributes to perceived stability, companies should also 

recognize that long-term performance remains heavily influenced by R&D output, 

clinical milestones, and regulatory success. Nevertheless, combining credible 
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audit practices with strong innovation performance may offer the most robust path 

to market trust. 

5.10 Future Research Directions

 While this study sheds light on the relationship between audit quality and 

financial stability in the pharmaceutical sector, several important areas remain open 

for future exploration.

 First, there’s significant room to deepen our understanding of the 

variability within Non-Big Four audit firms. Not all smaller auditors operate with the 

same level of rigor or specialization. Future research could examine how specific 

attributes such as sector expertise, audit team size, or regional reputation 

affect the financial performance of their client firms. Understanding this nuance 

could clarify whether some Non-Big Four firms offer audit services comparable to 

those of the Big Four in terms of financial reporting reliability. 

 Second, longitudinal studies could track companies that transition between audit 

firm types. For example, following firms that switch from a Non-Big Four to a Big 

Four auditor (or vice versa) over time may provide clearer insight into how changes in 

audit quality influence financial outcomes. This approach would allow researchers to 

assess whether improvements in audit reputation lead to measurable gains in stock 

stability or investor confidence.

 Another compelling direction involves examining how audit quality interacts 

with external shocks, such as geopolitical instability, supply chain disruptions, or 

emerging global health crises. While this study highlighted audit resilience 

during COVID-19, future research could investigate whether these dynamics hold 

true across different types of market stressors.

 Lastly, it would be valuable to apply this audit quality framework to other 

innovation-intensive industries, such as biotechnology, fintech, or clean energy. 

Comparing sectors could help determine whether the observed audit-related effects 

are unique to pharmaceuticals or part of a broader trend in high-risk, high-regulation 

fields.

5.11 Chapter Summary 

 This chapter examined the key findings of the study through multiple lenses 

statistical, theoretical, and practical. The comparative analysis between Big Four and 
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Non-Big Four-audited pharmaceutical firms consistently pointed to the stabilizing 

effect of audit quality on financial performance. Firms audited by Big Four 

accounting firms demonstrated lower volatility, tighter clustering around consistent 

returns, and stronger resilience during market disruptions such as the COVID-19. 

 While specific audit attributes like tenure, fees, or opinion type did not yield 

statistically significant effects within Big Four-audited firms, their presence appears 

to signal a threshold of credibility that reassures investors. In contrast, Non-Big 

Four-audited firms exhibited more varied outcomes, with audit-related 

variables like qualified opinions having a greater impact on cumulative 

returns sometimes counterintuitively signaling transparency rather than risk. 

 The chapter also explored regional dynamics, finding no meaningful financial 

performance differences between US and EU Big Four-audited firms. This 

reinforces the idea that global audit networks help standardize reporting practices, 

offering a buffer against regional regulatory discrepancies. However, among Non-Big 

Four firms, EU-based companies showed higher volatility, suggesting that regulatory 

compliance alone does not always guarantee audit quality in the eyes of the market. 
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Chapter 6. Conclusion 

6.1 Summary of Key Findings 

This study set out to examine the relationship between audit quality and 

financial stability in the pharmaceutical industry, with a particular focus on how audit 

characteristics such as auditor type, tenure, fees, and opinion affect firm performance 

in both the U.S. and European markets. Through comparative analysis and regression 

modeling across a purposive sample of Big Four and Non-Big Four-audited 

pharmaceutical firms, several important insights emerged. 

The central finding is that audit quality, especially when delivered by Big Four 

firms, plays a stabilizing role in financial outcomes. These firms were consistently 

associated with lower volatility and more predictable returns, particularly during times 

of market stress, such as the COVID-19 pandemic. In contrast, Non-Big Four-audited 

firms, while occasionally yielding higher returns, also exhibited significantly greater 

volatility, indicating a risk-return tradeoff that is especially relevant in innovation-

driven industries like pharmaceuticals. 

While specific audit attributes (e.g., audit fees or tenure) were not found to have 

a statistically significant influence on short-term stock returns, their role appears more 

nuanced  particularly within the context of Non-Big Four audits, where qualified 

opinions had a measurable and sometimes unexpected impact on abnormal returns. 

6.2 Contributions to Theory and Practice 

This research contributes to multiple academic debates, including Positive 

Accounting Theory (Watts & Zimmerman, 1986), Audit Quality Differentiation 

(DeAngelo, 1981), and Global Audit Standardization (Simunic & Stein, 1987). It 

reinforces the argument that audit quality acts as a mechanism to reduce information 

asymmetry and align managerial and investor interests. 

From a practical standpoint, the findings offer insights for investors, regulators, 

and corporate decision-makers. Investors can use audit affiliation as a proxy for 

financial stability, especially when managing portfolios in high-risk sectors. Regulators 

may consider developing frameworks that improve audit oversight and promote 

consistency across audit tiers. Pharmaceutical firms themselves can leverage high-
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quality audit practices as a strategic tool to attract long-term investment and signal 

transparency. 

6.3 Limitations of the Study 

In this study the sample selection while selected for representativeness focused 

solely on large-cap pharmaceutical firms. This may limit the generalizability of the 

findings to smaller companies or other healthcare segments. Additionally, while the 

study covered multiple years, it did not control for all external macroeconomic shocks 

or firm-specific events that may have influenced performance. 

Another limitation is the partial reliance on publicly available data, which may 

not fully capture internal governance practices or nuanced auditor-client interactions 

that influence audit quality. Finally, the use of cumulative abnormal returns and daily 

returns, while useful for gauging short and long term performance, may not account for 

all dimensions of financial stability or investor sentiment. 

6.4 Recommendations for Future Research 

Building on this study, future research could take several directions. First, 

expanding the sample to include mid-cap and small-cap pharmaceutical firms may 

uncover whether audit quality exerts a similar influence across different firm sizes. 

Second, longitudinal studies tracking firms that switch from Non-Big Four to Big Four 

auditors could reveal causal effects of audit quality improvements. Third, further 

investigation into sector-specific audit practices such as the role of industry expertise 

or partner rotation could yield deeper insights into how audit teams influence financial 

stability. Finally, applying similar analytical frameworks to other innovation-heavy 

industries like biotechnology, energy, or aerospace could determine whether these 

audit-quality dynamics hold more broadly across sectors where risk and regulation 

intersect. 
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