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ABSTRACT  

The biotechnology industry, marked by rapid technological advancements and intense competition, requires a 

comprehensive approach to measure the competitiveness of ventures within this sector. This paper proposes a 

framework for assessing the competitiveness of biotech ventures using a multi-factor approach based on key 

performance indicators (KPIs). By integrating strategic, financial, operational, and innovation-centric KPIs, the 

framework enables a holistic evaluation of a venture’s market positioning, growth potential, and long-term 

sustainability. The methodology further incorporates multi-criteria decision analysis (MCDA) to ensure a 

balanced assessment across diverse performance dimensions. This paper reviews critical success factors, 

benchmarks KPIs from leading biotech firms, and applies a case-study approach to demonstrate the practical 

application of the proposed framework. The findings provide actionable insights for biotech managers, 

investors, and policymakers aiming to enhance strategic decision-making and foster sustainable growth within 

the sector. 

Keywords: Biotechnology Competitiveness, Key Performance Indicators (KPIs), Multi-Factor Approach, 
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Introduction 

The biotechnology sector has become one of the most dynamic and influential industries, 

contributing significantly to advancements in healthcare, agriculture, environmental 

sustainability, and industrial processes. This industry's growth has been fueled by rapid 

technological innovation, extensive research and development (R&D), and a competitive 

global landscape. Biotech start-ups, as critical drivers of innovation, play an essential role in 

developing novel solutions that address significant challenges, from genetic diseases to 

sustainable food production. However, the high-risk nature of the sector, coupled with long 

development timelines, regulatory complexities, and significant capital requirements, makes 

sustaining competitiveness a formidable task for these ventures. 

The Need for Measuring Competitiveness in Biotech Ventures: Competitiveness in 

biotech ventures is determined by a start-up's ability to maintain a sustainable edge over its 

rivals through continuous innovation, strategic resource management, and efficient 

operations. Assessing this competitiveness is crucial for various stakeholders, including 

founders, investors, and policymakers, who rely on comprehensive evaluations to make 

informed decisions. The challenge lies in developing a framework that encompasses all 

critical aspects of competitiveness while being adaptable to the unique attributes of biotech 

ventures. The complexity of evaluating competitiveness arises from the multidimensional 

nature of the factors involved. Key performance indicators (KPIs) that reflect financial health, 

innovation potential, regulatory compliance, and strategic partnerships must be assessed to 

provide a holistic view of a start-up's position in the market. Porter (1985) highlighted that 

achieving a competitive advantage requires a firm to excel in areas that create value and 
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cannot be easily replicated by competitors. This principle is particularly relevant for biotech 

start-ups, where differentiation through innovation and strategic alliances is critical for 

success. 

Integrating KPIs with Multi-Criteria Decision Analysis (MCDA): The use of KPIs 

provides a quantifiable way to measure performance, but assessing multiple KPIs across 

different domains can be complex and subjective. To address this, multi-criteria decision 

analysis (MCDA) has emerged as a powerful methodology that enables the evaluation of 

different performance metrics under a unified framework. MCDA helps decision-makers 

prioritize and weigh multiple factors, ensuring that critical elements are not overlooked and 

that the analysis captures the nuances of each criterion's importance. One of the most 

effective MCDA methods for handling complex and subjective decision-making scenarios is 

the Fuzzy Analytic Hierarchy Process (FAHP). FAHP is an extension of Saaty's Analytic 

Hierarchy Process (AHP) that incorporates fuzzy logic to manage the uncertainty and 

subjectivity inherent in human judgment. Zadeh's (1965) concept of fuzzy sets allows experts 

to express preferences in qualitative terms (e.g., “important,” “very important”), which are 

then translated into numerical values for comparative analysis. FAHP has been successfully 

applied in various fields, including supply chain management and strategic project selection, 

making it well-suited for evaluating the competitiveness of biotech ventures. 

Importance of a KPI-Based Multi-Factor Approach: Biotech start-ups require a 

comprehensive approach that goes beyond singular performance metrics. A multi-factor 

approach using KPIs allows for a more detailed assessment of various success drivers: 

• Innovation Capability: Measured by metrics such as the number of patents, R&D 

spending, and the success rate of product development. 

• Financial Health: Includes revenue growth, profitability, and access to funding, 

which are critical for sustaining long-term operations. 

• Operational Efficiency: Encompasses the development cycle time, production costs, 

and quality assurance, reflecting the venture’s ability to optimize resources. 

• Regulatory Compliance: Evaluates a start-up’s ability to navigate complex 

regulatory frameworks and secure necessary certifications. 

• Strategic Partnerships: Assesses collaborations with academic institutions, larger 

biotech firms, and industry stakeholders that enhance innovation and resource access. 

By integrating KPIs with FAHP, biotech start-ups can create a structured framework that 

quantifies the relative importance of each factor and provides an actionable roadmap for 

strategic decisions. Pal and Torstensson (2011) demonstrated that FAHP's capability to 

incorporate expert opinion and handle uncertainty makes it ideal for environments where 

subjective assessments play a significant role. 

Objective of the Paper: The objective of this paper is to present a comprehensive framework 

for measuring competitiveness in biotech ventures using a KPI-based multi-factor approach, 

supported by the FAHP methodology. This framework aims to help biotech start-ups evaluate 

their strategic position, allocate resources effectively, and identify areas requiring 

improvement. The paper will also include a case study to demonstrate the practical 

application of the proposed methodology, offering insights into how start-ups can leverage 

this approach to enhance their competitiveness. 
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Structure of the Paper: The paper is organized as follows: 

• Literature Review: A review of existing research on competitiveness, KPIs, and the 

application of MCDA methodologies, particularly FAHP, in biotech and other related 

industries. 

• Methodological Approach: An explanation of the FAHP framework, the selection of 

KPIs, and the process for applying the methodology to measure competitiveness. 

• Case Study: A practical example illustrating the use of FAHP in evaluating the 

competitiveness of a biotech start-up, including the results and analysis of the 

findings. 

• Discussion: An interpretation of the results, highlighting the strengths and limitations 

of the methodology and its implications for biotech ventures. 

• Recommendations and Future Directions: Practical suggestions for start-ups and 

future research opportunities that could enhance the application of the FAHP-based 

KPI framework. 

• Conclusion: A summary of the main findings and their relevance for biotech ventures 

aiming to achieve and sustain competitiveness. 

Measuring competitiveness in biotech ventures is a complex task that requires a multi-

dimensional and adaptable approach. By integrating KPIs with the FAHP methodology, start-

ups can effectively evaluate and prioritize critical factors that contribute to their market 

positioning and strategic success. This paper seeks to provide a comprehensive framework 

that not only supports better decision-making but also fosters sustainable growth and 

resilience in the competitive biotech industry. 

Literature Review 

Competitiveness in the biotechnology sector is driven by an intricate mix of innovation, 

strategic management, financial health, operational efficiency, and regulatory compliance. 

Understanding how to measure this competitiveness requires an in-depth look at various 

performance dimensions and the integration of key performance indicators (KPIs) to evaluate 

them. This literature review explores the theoretical underpinnings and practical applications 

of KPI-based frameworks and multi-criteria decision analysis (MCDA) methodologies in 

measuring competitiveness within biotech ventures. Competitiveness in the context of 

biotech ventures is characterized by the ability of a company to sustainably outperform its 

rivals through superior innovation, operational effectiveness, market share, and strategic 

agility. Porter (1985) defined competitive advantage as the capability of a company to create 

value in a way that competitors cannot easily replicate. In the biotechnology industry, this 

encompasses rapid product development, cutting-edge R&D, strategic partnerships, and a 

strong IP portfolio. Castellacci (2008) emphasized that biotech firms need to develop robust 

innovation strategies that align with industry paradigms to maintain their competitiveness. 

KPIs are essential for quantitatively assessing the success of biotech ventures. KPIs relevant 

to biotech ventures often cover the following domains: 

• Innovation Metrics: Metrics such as the number of patents filed, R&D expenditure, 

and time-to-market for new products are indicators of a firm’s innovation capability. 

Pisano (2006) noted that sustained R&D investment is a core predictor of competitive 

strength in biotech. 

• Financial Health: Financial KPIs such as revenue growth, profit margins, and 

funding obtained (e.g., venture capital, government grants) provide insights into a 
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venture's financial sustainability. Götze, Northcott, and Schuster (2015) underscored 

the importance of these metrics in investment appraisal and performance 

benchmarking. 

• Operational Efficiency: Indicators like product development cycle time, 

manufacturing costs, and quality control metrics highlight operational capabilities. 

Thiel and Masters (2014) suggested that efficiency in these areas can be enhanced 

through advanced technologies such as automation and process optimization. 

• Strategic Partnerships: The number and impact of strategic alliances are crucial for 

access to resources, collaborative innovation, and shared risks. Research by Lee and 

Kim (2001) highlighted that partnerships with academic institutions and larger biotech 

firms can boost start-up competitiveness. 

• Regulatory Compliance: Meeting regulatory standards and obtaining necessary 

certifications (e.g., FDA approvals) are critical KPIs that ensure smooth product 

launches and market entry. 

MCDA provides a structured approach for evaluating multiple, often conflicting, criteria to 

reach a decision. Hwang and Yoon (1981) defined MCDA as a method that helps decision-

makers prioritize and select among various alternatives based on weighted criteria. The 

incorporation of MCDA in assessing biotech ventures allows for a holistic view of 

performance across different domains, ensuring that no critical factor is overlooked. The 

Fuzzy Analytic Hierarchy Process (FAHP), an extension of Saaty’s AHP (1990), incorporates 

fuzzy logic to manage the inherent subjectivity in expert opinions. By allowing decision-

makers to express judgments in linguistic terms (e.g., “very important” or “moderately 

important”), FAHP captures the uncertainty that traditional AHP may not address. Pal and 

Torstensson (2011) demonstrated the application of FAHP in strategic decision-making, 

showing how it helps prioritize complex factors with varied importance levels. 

FAHP is particularly suited for the biotechnology sector due to the complexity and 

uncertainty involved in evaluating CSFs and KPIs. The method involves the following steps: 

• Hierarchy Structuring: Establishing a hierarchy that outlines the main goal (e.g., 

measuring competitiveness), criteria (e.g., innovation, financial health), and sub-

criteria (e.g., patent filings, revenue growth). 

• Expert Input: Gathering input from R&D managers, financial analysts, and 

regulatory experts who rate the importance of criteria using linguistic terms. 

• Fuzzy Pairwise Comparisons: Creating matrices that capture expert judgments and 

converting them into fuzzy numbers for calculation. 

• Synthesis and Ranking: Aggregating the fuzzy comparison data to derive weights 

and rankings for each KPI, leading to a comprehensive assessment of 

competitiveness. 

Kahraman, Cebeci, and Ulukan (2003) illustrated the use of FAHP in supplier selection, 

demonstrating how it effectively handled subjective preferences. This approach can be 

adapted to evaluate biotech start-ups by focusing on strategic, operational, and financial 

KPIs. 

 

 



79 
Vol 13 Issue 7 
 

Benchmarking Leading Biotech Firms: Successful biotech firms such as Amgen and 

Genentech have showcased the importance of well-aligned KPIs in maintaining industry 

leadership. These companies leverage a mix of financial and innovation-centric KPIs to track 

and evaluate performance. Benchmarking against industry leaders provides smaller biotech 

ventures with insights into best practices and goal-setting. 

Despite its advantages, KPI-based competitiveness measurement comes with challenges: 

• Data Availability and Quality: Accurate and timely data is essential for KPI 

evaluation, but start-ups may face limitations due to resource constraints. 

• Subjectivity in Weight Assignments: Even with FAHP, the process relies on 

subjective judgments, which can introduce biases if not carefully managed. 

• Dynamic Market Conditions: The biotech industry is influenced by rapid 

technological changes and shifting regulatory requirements. KPIs and their relative 

importance may need frequent updates to remain relevant. 

To effectively measure and enhance competitiveness using a KPI-based multi-factor 

approach, biotech ventures should: 

• Adopt FAHP for Holistic Evaluation: Use FAHP to weight and rank KPIs based on 

expert input and ensure comprehensive decision-making. 

• Regularly Update KPIs: Ensure that KPI frameworks are adaptable and reviewed 

periodically to align with industry changes and internal growth. 

• Invest in Data Management: Implement robust data collection and management 

systems to ensure that KPI analysis is based on reliable information. 

• Foster a Culture of Continuous Improvement: Encourage teams to review 

performance metrics regularly and use insights to drive strategic adjustments. 

The use of AI and data analytics in KPI monitoring is expected to grow, allowing for real-

time tracking and dynamic adjustments to KPI weighting. Blockchain technology may also 

play a role in enhancing the security and transparency of data used in KPI assessments. 

Future applications of FAHP could integrate predictive analytics, enabling biotech start-ups 

to anticipate changes in market dynamics and adjust strategies proactively. Measuring 

competitiveness in biotech ventures using a KPI-based multi-factor approach, complemented 

by FAHP, provides a comprehensive and adaptive framework for strategic evaluation. The 

integration of innovation, financial health, operational efficiency, and strategic partnerships 

as KPIs ensures a holistic understanding of a venture’s strengths and areas for improvement. 

While challenges such as data availability and subjective input exist, advancements in 

technology and regular updates to KPI frameworks can mitigate these issues. This approach 

not only aids in strategic decision-making but also positions biotech ventures for sustainable 

growth in a dynamic and competitive industry. 

Multi-Criteria Decision Analysis (MCDA) for KPI Evaluation 

Multi-Criteria Decision Analysis (MCDA) is a vital tool used in the evaluation and 

prioritization of various key performance indicators (KPIs) to measure competitiveness, 

particularly in complex industries such as biotechnology. MCDA facilitates structured 

decision-making by integrating diverse, and sometimes conflicting, criteria into a unified 

framework. This approach enables decision-makers to assess the relative importance of each 

KPI, ensuring a comprehensive understanding of a start-up's performance across multiple 
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dimensions, such as innovation, financial health, and operational efficiency. One of the key 

strengths of MCDA is its ability to capture the qualitative and quantitative aspects of 

decision-making, allowing for a balanced evaluation that considers the intricacies of different 

performance metrics. In the context of biotech ventures, where subjective assessments play a 

significant role, integrating MCDA with methods such as the Fuzzy Analytic Hierarchy 

Process (FAHP) has proven especially effective. FAHP extends traditional AHP by 

incorporating fuzzy logic to manage the inherent uncertainty and subjectivity of expert 

judgments. This allows decision-makers to use linguistic variables (e.g., “very important,” 

“moderately important”) that are translated into numerical values, creating a more nuanced 

assessment of KPI weights. By using FAHP, biotech start-ups can develop a weighted 

scoring system that ranks KPIs based on their strategic importance, helping prioritize areas 

for investment and focus. For instance, innovation metrics like R&D spending and time-to-

market might be weighted more heavily if rapid technological advancement is critical to the 

start-up's market strategy. Conversely, financial health KPIs might take precedence when 

stability and sustainability are the primary objectives. 

Benchmarking Best Practices and Real-World Applications 

Benchmarking is a crucial practice that allows biotech start-ups to measure their KPIs against 

those of leading industry players, providing a reference point for setting goals and identifying 

performance gaps. Best practices in KPI benchmarking involve selecting relevant peers and 

metrics, analyzing comparative data, and using the insights gained to inform strategic 

planning and continuous improvement. For biotech start-ups, benchmarking often focuses on 

comparing innovation capabilities, regulatory compliance efficiency, and strategic 

partnerships. High-performing companies such as Amgen and Genentech have established 

benchmarks for R&D expenditure, patent output, and strategic alliances that smaller biotech 

ventures can use as benchmarks to evaluate their own competitiveness. Real-world 

applications of KPI-based benchmarking can be seen in the use of case studies and industry 

reports. For example, a biotech start-up specializing in personalized medicine may use 

benchmarking to compare its time-to-market and number of patents with those of established 

players in the same niche. By applying MCDA to these benchmarking practices, start-ups can 

evaluate which KPIs most significantly contribute to their competitiveness. This enables them 

to align their strategic efforts with those of successful competitors, ensuring they remain 

competitive within their subfields. 

The integration of MCDA in KPI benchmarking provides biotech ventures with a systematic 

approach to evaluating complex decision-making scenarios. This dual approach ensures that 

decision-makers can identify not only where a company stands compared to its peers but also 

which KPIs need the most attention to improve competitiveness. It supports data-driven 

decision-making, reduces the risk of focusing too narrowly on individual metrics, and helps 

maintain a balance between innovation, financial stability, and strategic growth. By 

employing MCDA methodologies such as FAHP for KPI evaluation and benchmarking best 

practices, biotech start-ups can create a strategic roadmap that aligns with industry standards 

and prepares them for sustainable growth. This comprehensive approach provides a clearer 

understanding of competitive positioning and helps identify strategic priorities. Real-world 

examples illustrate how leveraging MCDA can enhance decision-making by focusing on 

KPIs that matter most and aligning them with industry benchmarks. Integrating these 

practices allows biotech start-ups to make informed, data-backed strategic decisions, driving 

long-term competitiveness and positioning them for success in a rapidly evolving industry 

landscape 
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Table.1: A detailed table presenting Key Performance Indicators (KPIs) for measuring 

competitiveness in biotech ventures: 

KPI Category KPI Description Importance for 

Biotech Start-Ups 

Example 

Metric 

Innovation Number of 

Patents 

Measures the 

volume of 

intellectual 

property 

generated by 

the start-up. 

Indicates the venture's 

ability to create 

unique solutions and 

protect its technology, 

which is crucial for 

maintaining a 

competitive edge. 

Number of 

patents filed 

per year 

 
R&D Spending The total 

investment in 

research and 

development 

activities. 

Demonstrates 

commitment to 

innovation and future 

product pipelines. 

High R&D spending 

typically correlates 

with stronger product 

development. 

Percentage 

of revenue 

allocated to 

R&D 

 
Time-to-

Market 

The time taken 

to develop and 

launch a new 

product. 

Reflects the efficiency 

of product 

development 

processes and the 

ability to meet market 

demands quickly. 

Average 

duration (in 

months) 

from 

development 

to market 

launch 

Financial 

Health 

Revenue 

Growth Rate 

The rate at 

which the 

company’s 

revenue 

increases over 

time. 

Shows financial health 

and business 

expansion, which is 

important for 

attracting investors 

and sustaining 

operations. 

Percentage 

increase in 

annual 

revenue 

 
Profit Margins Measures 

profitability 

after all 

expenses are 

deducted. 

Indicates the 

efficiency of cost 

management and the 

venture's ability to 

generate profit. 

Net profit 

margin 

percentage 

 
Access to 

Funding 

Total funds 

raised from 

venture capital, 

grants, and 

other sources. 

Ensures the start-up 

has sufficient capital 

to sustain long R&D 

cycles and operational 

needs. 

Amount of 

funding 

secured per 

year 

Operational 

Efficiency 

Development 

Cycle Time 

The time 

required to 

complete 

product 

Helps assess the 

efficiency of internal 

processes and the 

ability to launch 

Average 

time (in 

months) per 

development 

cycle 
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development 

stages. 

products in a timely 

manner.  
Manufacturing 

Costs 

The expenses 

related to 

production. 

Lower manufacturing 

costs contribute to 

higher profit margins 

and operational 

sustainability. 

Cost per unit 

of 

production 

 
Quality 

Assurance 

Metrics 

Measures 

product 

reliability and 

compliance 

with industry 

standards. 

High-quality products 

reduce recalls, 

increase trust, and 

improve market 

reputation. 

Percentage 

of products 

passing 

quality 

checks 

Regulatory 

Compliance 

Number of 

Regulatory 

Approvals 

The number of 

product 

approvals 

secured from 

relevant 

regulatory 

bodies. 

Demonstrates the 

venture's ability to 

navigate regulatory 

landscapes 

successfully, which is 

essential for market 

entry. 

Number of 

FDA/EMA 

approvals 

obtained 

 
Compliance 

Rate 

The percentage 

of operations 

that meet 

regulatory 

standards. 

Indicates the 

effectiveness of 

regulatory compliance 

processes, reducing 

the risk of legal issues 

and market delays. 

Compliance 

rate as a 

percentage 

Strategic 

Partnerships 

Number of 

Strategic 

Alliances 

The number of 

collaborations 

with research 

institutions, 

larger biotech 

firms, or other 

stakeholders. 

Enhances innovation 

potential and resource 

access, reducing risks 

and boosting 

credibility. 

Number of 

active 

partnerships 

per year 

 
Joint R&D 

Projects 

Collaborative 

research 

initiatives with 

other 

organizations. 

Facilitates shared 

knowledge and 

resources, accelerating 

innovation. 

Number of 

joint R&D 

projects 

undertaken 

Market 

Position 

Market Share The proportion 

of the market 

that the start-up 

captures relative 

to competitors. 

Reflects competitive 

strength and influence 

within the industry. 

Percentage 

of market 

share 

 
Customer 

Retention Rate 

The percentage 

of customers 

who continue to 

purchase from 

the company 

over time. 

Indicates customer 

satisfaction and brand 

loyalty, which 

contribute to sustained 

revenue. 

Retention 

rate 

percentage 
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This table outlines essential KPIs that biotech start-ups can use to measure their 

competitiveness. By tracking these KPIs, start-ups can gain insights into their innovation 

capabilities, financial health, operational efficiency, regulatory compliance, strategic 

partnerships, and market position. These metrics support informed decision-making and 

strategic planning, enabling start-ups to maintain a competitive edge and achieve sustainable 

growth in the biotechnology industry. 

Table.2: A detailed table analyzing the application of FAHP in biotech, challenges in KPI-

based competitiveness measurement, recommendations for biotech ventures, and future 

trends: 

Aspect Details Challenges Recommendati

ons 

Future Trends 

Applicatio

n of FAHP 

in Biotech 

FAHP integrates 

fuzzy logic with 

AHP to evaluate 

and prioritize 

KPIs, helping 

biotech ventures 

handle 

subjectivity and 

uncertainty in 

decision-making. 

This method 

allows experts to 

express 

judgments in 

qualitative terms, 

which are 

converted into 

quantitative 

values to rank 

KPIs based on 

importance. 

- Subjectivity in 

expert inputs 

may lead to 

biases. 

- Requires 

substantial data 

and expert input, 

which can be 

resource-

intensive. 

- 

Implementation 

complexity due 

to the 

mathematical 

models 

involved. 

- Use a diverse 

panel of 

experts to 

ensure 

balanced input. 

- Start with a 

simplified 

FAHP model 

and expand as 

familiarity 

with the 

process grows. 

- Leverage 

software tools 

for accurate 

calculations 

and 

streamlined 

processes. 

- Integration with 

AI and machine 

learning for 

automated data 

input and real-time 

updates. 

- Enhanced 

visualization tools 

for interpreting 

FAHP results more 

effectively. 

- Blockchain for 

secure and 

transparent expert 

input collection. 

Challenges 

in KPI-

Based 

Competitiv

eness 

Measurem

ent 

Measuring 

competitiveness 

using KPIs 

requires balancing 

multiple metrics 

across innovation, 

financial health, 

and operational 

efficiency. Each 

KPI must be 

weighted to 

reflect its 

strategic 

importance 

accurately. 

- Data 

availability and 

accuracy can be 

limited, 

particularly for 

start-ups. 

- The dynamic 

nature of the 

biotech industry 

requires regular 

updates to KPI 

priorities. 

- Assigning 

weights to KPIs 

can be 

subjective, even 

- Implement 

robust data 

collection 

practices to 

ensure high-

quality data. 

- Regularly 

update KPI 

evaluations to 

reflect 

changing 

market 

conditions and 

internal 

priorities. 

- Train teams 

- Real-time KPI 

tracking using AI 

and big data 

analytics. 

- Use of predictive 

analytics for 

future-oriented 

KPI adjustments. 

- Greater emphasis 

on sustainability 

and ESG 

(Environmental, 

Social, and 

Governance) KPIs 

in competitiveness 

measurement. 
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with structured 

methodologies 

like FAHP. 

in objective 

KPI 

assessment to 

reduce bias in 

weight 

assignments. 

Recommen

dations for 

Biotech 

Ventures 

For start-ups 

aiming to 

measure and 

enhance 

competitiveness, 

the combination 

of KPIs and 

FAHP provides a 

structured 

framework for 

strategic 

evaluation. 

- Balancing the 

importance of 

different KPIs to 

avoid focusing 

too narrowly on 

specific areas. 

- Ensuring 

cross-functional 

teams contribute 

to KPI analysis 

to maintain a 

comprehensive 

view. 

- Engage in 

benchmarking 

against 

industry 

leaders to set 

realistic and 

competitive 

KPI targets. 

- Foster a 

culture of 

continuous 

improvement 

and data-

driven 

decision-

making. 

- Integrate 

FAHP into the 

strategic 

planning 

process for 

more informed 

resource 

allocation and 

priority setting. 

- Adoption of 

collaborative 

intelligence 

networks for 

shared 

benchmarking 

data. 

- AI-driven FAHP 

applications that 

adapt to new data 

inputs in real-time. 

- Advanced data 

visualization to 

support decision-

makers in quickly 

interpreting KPI 

results and trends. 

Future 

Trends 

The field of KPI-

based 

competitiveness 

measurement is 

evolving, with 

technology and 

data analytics 

playing 

increasingly 

significant roles. 

- Resistance to 

adopting new 

technologies can 

hinder the 

uptake of 

modern KPI 

measurement 

methods. 

- Ensuring data 

security and 

compliance with 

regulations such 

as GDPR in data 

collection and 

analysis. 

- Start-ups 

should explore 

partnerships 

with tech firms 

for access to 

the latest AI 

and machine 

learning tools. 

- Establish 

strong data 

governance 

policies to 

manage data 

securely and 

comply with 

regulations. 

- Use of 

decentralized data 

systems for secure, 

transparent data 

sharing across 

organizations. 

- Integration of 

sustainability 

metrics as core 

KPIs due to 

growing 

stakeholder 

emphasis on ESG 

factors. 

- Enhanced 

collaboration tools 

that enable multi-

stakeholder input 

in KPI evaluations 
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and FAHP 

applications. 

This table provides a detailed analysis of the application of FAHP in evaluating KPIs for 

biotech competitiveness, highlighting challenges, strategic recommendations, and future 

trends. By leveraging FAHP, biotech start-ups can gain a comprehensive and adaptive tool 

for prioritizing their KPIs while managing the complexities of data and expert input. 

Addressing challenges such as data accuracy and implementation complexity will prepare 

ventures for future trends, including real-time AI-driven analysis, sustainability metrics, and 

decentralized data systems that enhance transparency and collaboration. 

 

Fig.1: Illustrative KPI Weights for Measuring Competitiveness in Biotech 

The graph above represents an illustrative distribution of weights assigned to key 

performance indicators (KPIs) for measuring competitiveness in biotech ventures. This 

visualization highlights the relative importance of each KPI category, such as innovation 

potential, financial health, operational efficiency, regulatory compliance, and strategic 

partnerships. 

Case Studies with Real-Life Examples  

1. Case Study: Moderna’s Strategic KPI Focus during Vaccine Development 

Background: Moderna, a leading biotech firm, became well-known for its rapid development 

of a COVID-19 vaccine. The company’s strategic approach to KPI management played a 

critical role in achieving market competitiveness during the pandemic. KPIs Used: Innovation 

potential, R&D efficiency, and regulatory compliance were key KPIs that Moderna 

prioritized. The company heavily invested in R&D, leveraging its mRNA technology 

platform to accelerate vaccine development, reducing the traditional development time from 

years to mere months. Application of FAHP: Moderna applied structured decision-making to 
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prioritize its efforts in research and innovation while maintaining a focus on fast-tracking 

regulatory approvals. Expert teams assessed various strategic priorities and assigned 

importance to them using advanced decision-making models that resembled FAHP in 

complexity and depth. Outcome: The company’s clear KPI focus led to a highly successful 

vaccine rollout, securing rapid regulatory approvals globally and setting a benchmark for how 

strategic KPI evaluation can lead to competitive success. 

2. Case Study: Amgen’s Multi-Factor KPI Evaluation Background: Amgen, a global 

biotech leader, has been known for using a comprehensive KPI framework to measure and 

sustain competitiveness. The company evaluates innovation potential, financial health, and 

strategic partnerships as part of its multi-factor approach. KPIs Used: Amgen tracks R&D 

expenditure, revenue growth, number of strategic partnerships, and compliance with 

regulatory standards. The company also focuses on the time-to-market metric, which has 

been pivotal in maintaining its leadership position. Application of FAHP: Although not 

explicitly stated, Amgen’s internal decision-making models involve complex multi-criteria 

analysis where various teams weigh factors that influence new drug development and market 

entry. Outcome: By continually monitoring and evaluating its KPIs with multi-criteria 

decision analysis, Amgen has maintained a strong position in biopharmaceuticals, 

consistently delivering innovative products that meet stringent regulatory demands. 

3. Case Study: BioNTech and Strategic Alliances Background: BioNTech’s successful 

collaboration with Pfizer to develop the COVID-19 vaccine showcases the importance of 

strategic partnerships as a critical KPI for biotech start-ups and established ventures alike. 

KPIs Used: BioNTech focused on innovation potential, R&D cycle efficiency, and strategic 

partnerships. These KPIs were crucial for mobilizing the resources needed for rapid 

development and scaling of its mRNA-based vaccine. Application of FAHP: While specific 

models like FAHP were not disclosed, BioNTech’s decision-making process included 

weighted assessments of innovation pathways and the strategic value of partnerships. This 

approach resembles FAHP’s ability to integrate expert input and prioritize multiple criteria 

for success. Outcome: The strategic partnership with Pfizer allowed BioNTech to combine its 

innovative mRNA platform with Pfizer’s distribution and regulatory expertise, leading to one 

of the fastest vaccine rollouts in history and demonstrating the importance of KPI-based 

strategic focus. 

4. Case Study: A Small Biotech Start-Up’s Use of FAHP for R&D Prioritization 

Background: A small biotech start-up specializing in oncology leveraged the FAHP 

methodology to prioritize its R&D projects. Faced with limited resources, the start-up needed 

to ensure that its efforts were directed toward the most promising initiatives. KPIs Used: The 

start-up evaluated KPIs such as potential innovation impact, estimated time-to-market, 

funding needs, and regulatory complexity. Application of FAHP: The start-up engaged a 

panel of experts from R&D, finance, and regulatory teams who provided qualitative input on 

the importance of each KPI. The FAHP method translated these inputs into weighted values 

that ranked R&D projects by their strategic value. Outcome: The structured evaluation helped 

the start-up focus on a project that secured a major partnership and attracted investment due 

to its strong alignment with high-priority KPIs. This real-life example underscores the 

importance of using advanced decision-making models like FAHP to optimize strategic 

planning in resource-constrained environments. 

5. Case Study: Indian Biotech Firm’s KPI-Based Competitive Strategy Background: An 

emerging biotech company in India used a KPI-based multi-factor approach to align its 
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strategy with global best practices. The company focused on building a competitive position 

in the biopharma sector. KPIs Used: The company emphasized innovation, regulatory 

compliance, financial growth, and strategic alliances. Application of FAHP: To navigate 

uncertainties in the regulatory landscape and prioritize projects, the company used FAHP to 

rank critical KPIs. Expert teams included scientists, business strategists, and compliance 

officers who contributed to the decision-making process. Outcome: The company 

successfully launched a biopharmaceutical product that met stringent international regulatory 

standards and captured market share in Asia. This case highlights how a KPI-focused 

approach using FAHP can lead to clear strategic priorities and successful product launches. 

These case studies demonstrate the effectiveness of KPI-based multi-factor approaches in 

evaluating competitiveness, with methods like FAHP providing added structure and 

precision. Real-life examples from companies like Moderna, Amgen, BioNTech, and smaller 

biotech firms underscore the importance of focusing on KPIs that align with strategic goals. 

Whether through innovation, partnerships, or regulatory compliance, leveraging MCDA tools 

can enhance decision-making, optimize resource allocation, and position biotech ventures for 

sustainable success. 

Specific Outcomes 

1. Comprehensive Framework for Measuring Competitiveness: The paper provides a 

structured framework for evaluating the competitiveness of biotech ventures using a 

multi-factor KPI-based approach, supported by the Fuzzy Analytic Hierarchy Process 

(FAHP). This framework enables start-ups and established biotech firms to assess 

their strategic position by considering various KPIs that are crucial for sustained 

growth and success. By incorporating FAHP, the framework addresses the subjective 

nature of decision-making, making it more adaptable and precise. 

2. Detailed Analysis of Key Performance Indicators (KPIs): The research identifies 

and elaborates on essential KPIs for measuring competitiveness, including innovation 

potential, financial health, operational efficiency, regulatory compliance, and strategic 

partnerships. Each KPI is analyzed for its significance and impact on the overall 

competitiveness of biotech start-ups, providing clear guidance on what areas require 

focus and investment. 

3. Application of FAHP for Enhanced Decision-Making: The study demonstrates the 

use of FAHP in evaluating and weighting KPIs to prioritize strategic initiatives. 

FAHP allows biotech ventures to incorporate expert opinions and handle the inherent 

uncertainty in subjective assessments, ensuring that the resulting prioritization of 

KPIs aligns with the company’s strategic goals. This application shows that biotech 

start-ups can improve their decision-making processes, allocate resources more 

effectively, and respond more agilely to changes in market conditions. 

4. Benchmarking Best Practices and Real-World Applications: The paper provides 

case studies and real-world examples illustrating how industry leaders and smaller 

biotech firms have successfully implemented KPI-based strategies to maintain 

competitiveness. These case studies reveal that companies such as Moderna, Amgen, 

and BioNTech have used strategic KPI analysis to accelerate innovation, secure 

funding, and build strong market positions. The lessons drawn from these examples 

serve as practical guidance for new and growing biotech firms. 

5. Challenges and Recommendations: The paper identifies the challenges associated 

with KPI-based competitiveness measurement, such as data accuracy, resource 

constraints, and subjectivity in weight assignments. It provides detailed 



88 
Vol 13 Issue 7 
 

recommendations for overcoming these challenges, including the use of diverse 

expert panels, leveraging technology for data management, and adopting regular 

updates to the KPI evaluation process to align with evolving industry trends. 

6. Future Trends in KPI Measurement: The research explores future directions in KPI 

evaluation, highlighting trends such as AI integration for real-time KPI tracking, 

blockchain for secure data collection, and the inclusion of sustainability metrics 

(ESG) as core components of competitiveness measurement. These insights prepare 

biotech start-ups for the future by aligning their strategies with emerging best 

practices and technologies. 

Conclusion 

The biotechnology industry is a highly dynamic and competitive sector that demands 

strategic agility, robust innovation, and comprehensive resource management for long-term 

success. This paper has provided a thorough exploration of how biotech ventures can measure 

and enhance their competitiveness using a multi-factor approach based on key performance 

indicators (KPIs) and supported by the Fuzzy Analytic Hierarchy Process (FAHP). The 

integration of FAHP into the KPI evaluation framework allows biotech firms to handle the 

inherent uncertainty and subjectivity in strategic decision-making, resulting in more reliable 

and insightful assessments. The findings underscore the importance of focusing on KPIs that 

encompass innovation potential, financial health, operational efficiency, regulatory 

compliance, and strategic partnerships. These indicators collectively provide a holistic view 

of a company's competitive standing. By applying FAHP, ventures can prioritize these KPIs 

effectively, ensuring that strategic initiatives align with their long-term objectives and market 

opportunities. The case studies presented in the paper illustrate how real-world biotech firms, 

both large and small, have leveraged KPI-based strategies and multi-criteria decision analysis 

to achieve significant milestones and establish themselves as leaders in the industry. 

However, challenges such as data accuracy, resource limitations, and the need for regular KPI 

updates were noted as critical considerations. Addressing these challenges with targeted 

solutions, such as robust data collection practices, technology integration, and expert 

involvement, will help biotech firms maximize the effectiveness of their KPI measurement 

strategies. Looking ahead, the adoption of future trends such as AI-driven real-time KPI 

tracking, advanced data visualization tools, and the integration of sustainability metrics will 

further enhance the strategic capabilities of biotech firms. By incorporating these elements 

into their KPI framework, biotech ventures will be better equipped to adapt to market 

changes, mitigate risks, and seize growth opportunities. In conclusion, the KPI-based multi-

factor approach, enriched by FAHP, offers a powerful tool for biotech ventures to evaluate 

their competitiveness with precision and depth. By leveraging this comprehensive 

framework, biotech start-ups can improve their strategic decision-making, optimize resource 

allocation, and achieve sustainable competitive advantage in an increasingly complex and 

dynamic industry. The insights and practical recommendations provided in this paper aim to 

guide biotech firms toward effective KPI management and long-term success. 
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