
Limitations and challenges of forensic practices 

 

Forensic practices refer to the methods, techniques, and procedures used in the collection, 
analysis, interpretation, and presentation of evidence for use in legal investigations and court 
proceedings. These practices span multiple disciplines and are crucial for uncovering the facts in 
criminal, civil, and regulatory cases. 

 

Types: 

1. Forensic Science 

This is the broad field that encompasses various scientific disciplines used in legal contexts. It 
includes the analysis of physical, chemical, and biological evidence from crime scenes. 

 

2. Forensic Biology and DNA Analysis 

• Involves the examination of biological materials such as blood, saliva, semen, hair, and 
tissue. 

• DNA profiling is a key method, used to identify or exclude suspects, identify victims, or 
establish family relationships. 

• Techniques include PCR (polymerase chain reaction), STR (short tandem repeat) analysis, 
and mitochondrial DNA analysis. 

 

3. Forensic Chemistry 

• Focuses on the chemical analysis of substances such as drugs, explosives, and unknown 
powders. 

• Used to determine the composition and source of materials. 

• Common in toxicology (e.g., drug overdose investigations) and arson investigations 
(analyzing accelerants). 

 

4. Forensic Toxicology 

• Involves the detection of drugs, alcohol, and poisons in biological samples (blood, urine, 
tissue). 



• Often used in cases of suspected overdose, poisoning, or impaired driving. 

• Helps determine whether substances contributed to a person's behavior or cause of death. 

 

5. Forensic Pathology 

• Concerned with determining the cause and manner of death through autopsies. 

• Forensic pathologists examine injuries, disease processes, and decomposition. 

• They play a central role in homicide investigations and unexplained deaths. 

 

6. Forensic Anthropology 

• Applies skeletal analysis to identify human remains. 

• Can determine age, sex, ancestry, stature, and trauma. 

• Useful in cases involving decomposed or skeletal remains, often in mass disasters or 
historical investigations. 

 

7. Forensic Odontology 

• Involves the use of dental records to identify human remains. 

• Also includes analysis of bite marks in assault or abuse cases. 

• Can help establish identity when other methods are not viable. 

 

8. Forensic Entomology 

• The study of insects found on decomposing bodies to estimate the time of death. 

• Helps establish timelines in homicide or suspicious death cases. 

• Relies on the life cycles of insects, especially blowflies and beetles. 

 

9. Digital or Computer Forensics 

• Involves retrieving, analyzing, and preserving data from digital devices. 

• Covers computers, mobile phones, servers, and cloud storage. 

• Critical in cybercrime cases, such as hacking, identity theft, or digital fraud. 



 

10. Forensic Psychology and Psychiatry 

• Applies psychological principles to legal issues. 

• Involves offender profiling, competency evaluations, and assessment of mental state. 

• Also used to evaluate witness credibility or risk assessments in sentencing. 

 

11. Forensic Linguistics 

• Analyzes language use in written or spoken communication. 

• Used in cases of threat letters, disputed authorship, defamation, or plagiarism. 

• Can also assist in interpreting ambiguous legal language. 

 

12. Forensic Accounting 

• Examines financial records for signs of fraud, embezzlement, or money laundering. 

• Used in white-collar crime investigations, corporate audits, and bankruptcy cases. 

• Involves tracking transactions, asset recovery, and financial profiling. 

 

13. Ballistics and Firearms Analysis 

• Studies the behavior of firearms, bullets, and projectiles. 

• Includes gunshot residue analysis, trajectory reconstruction, and matching bullets to 
specific weapons. 

• Useful in shooting incidents and firearms identification. 

 

14. Trace Evidence Analysis 

• Involves the examination of microscopic materials that transfer during physical contact. 

• Includes hair, fibers, glass, paint, soil, and gunshot residue. 

• Can link suspects to crime scenes or victims through contact evidence. 

 



Each of these forensic practices is specialized and may be conducted by experts with specific 
scientific or technical training. Together, they form a multidisciplinary approach to solving crimes and 
supporting the justice system. Let me know if you'd like a chart or visual representation. 

Limitations and Challenges in Forensic Practices in India 

Forensic science plays a pivotal role in the Indian criminal justice system by providing scientific 
evidence to support investigations and legal proceedings. However, several limitations and 
challenges hinder the effectiveness and reliability of forensic practices in the country. 

 

1. Inadequate Infrastructure and Technological Constraints 

Many forensic laboratories in India operate with outdated equipment and lack modern technological 
advancements. A report by the Bureau of Police Research and Development (BPRD) highlighted that 
many state laboratories lack specialized equipment for advanced analysis like mitochondrial DNA 
testing, 3D crime scene scanning, and comprehensive toxicology. This technological gap impedes 
the ability to conduct thorough and accurate analyses, leading to delays and compromised evidence 
quality. 

 

2. Shortage of Skilled Personnel 

India faces a significant shortage of trained forensic experts. The BPRD reports a 40% vacancy rate 
in sanctioned forensic positions. Additionally, the country has approximately one forensic scientist 
per 100,000 population, compared to international standards of 5-10 per 100,000. This shortage 
results in delayed analyses and overburdened professionals, affecting the timely delivery of justice. 

 

3. Delays in Forensic Report Submission 

The average turnaround time for forensic reports in India exceeds 6-8 months, against the desired 
30-day timeframe. In DNA analysis, some states report delays of up to 12 months. Such delays can 
lead to the weakening of cases and, in some instances, acquittals due to the expiration of statutory 
time limits.  

 

4. Contamination and Mishandling of Evidence 

Improper collection, preservation, and handling of evidence are prevalent issues. Crowded crime 
scenes, lack of specialized equipment, and inadequate protocols contribute to contamination. In 
rural areas, the absence of refrigeration facilities further exacerbates the problem, leading to the 
degradation of biological samples.  

 



5. Legal and Procedural Challenges 

India's legislative framework often lags behind advancements in forensic science. The Indian 
Evidence Act, which governs the admissibility of evidence, predates modern forensic techniques. 
The absence of a comprehensive DNA profiling law creates ambiguity in handling genetic evidence. 
Additionally, judicial inconsistency in accepting new forensic technologies further complicates the 
legal process.  

 

6. Lack of Standardization Across Laboratories 

The absence of uniformity among forensic labs leads to variations in procedures and outcomes. 
Many labs use antiquated equipment and don't follow standard procedures for forensic analysis, 
resulting in inconsistent quality of forensic evidence presented in court. The BPRD has emphasized 
the necessity of forensic lab accreditation by organizations such as the National Accreditation Board 
for Testing and Calibration Laboratories (NABL) to ensure consistency and legitimacy in forensic 
procedures.  

 

7. Ethical and Privacy Concerns 

The use of DNA databases raises privacy issues, necessitating stringent data protection laws. 
Obtaining informed consent for collecting DNA samples, especially in sensitive cases, remains a 
contentious issue. Forensic professionals often encounter ethical dilemmas regarding the use and 
storage of biological samples, highlighting the need for clear ethical guidelines and regulations.  

 

8. Limited Research and Development 

Funding constraints hinder research and development activities in forensic science. Lack of 
investment in research limits the discovery and implementation of innovative techniques and 
methodologies that could improve forensic investigations and analysis. There is a need for increased 
government funding and collaboration between forensic laboratories, academic institutions, and 
research bodies to foster innovation and advancement in forensic science.  

 

9. Training Deficiencies Among Law Enforcement 

Untrained police personnel often miss crucial evidence, leading to compromised investigations. 
Without proper training in evidence collection and preservation, the integrity of forensic evidence is 
at risk. There is an urgent need for infrastructure development to train officers in the basics of 
forensic science to ensure proper analysis and investigation.  

 



10. Challenges in Admissibility of Forensic Evidence in Court 

The lack of uniform guidelines across state laboratories hampers the admissibility of forensic 
evidence in court. Variations in methods and documentation practices lead to inconsistencies and 
challenges in establishing the credibility of forensic reports. Standardization of protocols and regular 
audits are essential to ensure the reliability and acceptance of forensic evidence in legal 
proceedings.  

The limitations and challenges faced by forensic practices in India significantly impact the efficiency 
and reliability of the criminal justice system. Addressing these issues requires concerted efforts from 
the government, law enforcement agencies, and the scientific community to invest in infrastructure, 
standardize procedures, and enhance training and research. By overcoming these challenges, India 
can strengthen its forensic capabilities and ensure the delivery of justice. 

 

India’s legal framework is increasingly recognizing the vital role forensic science plays in the criminal 
justice system. While existing laws still have gaps, recent legislative, judicial, and policy-level 
developments indicate a serious effort to strengthen forensic practices in the country. Here's a 
comprehensive overview of how India’s legal framework is addressing and planning the way 
forward: 

 

1. Strengthening Legislative Support 

A. Criminal Procedure (Identification) Act, 2022 

• Replaced the Identification of Prisoners Act, 1920. 

• Expanded scope to allow police to collect biometric and behavioral data (fingerprints, 
palm prints, iris and retina scans, and physical and biological samples). 

• Enables broader use of forensic techniques, especially DNA profiling and biometric 
matching, to support investigations. 

• However, it raised privacy and data protection concerns, especially in the absence of a 
comprehensive data privacy law. 

B. Draft DNA Technology (Use and Application) Regulation Bill, 2019 

• Aims to regulate the use of DNA technology for identifying missing persons, suspects, and 
victims. 

• Proposes the creation of a DNA data bank at national and regional levels. 

• Establishes standards for DNA laboratories and the constitution of a DNA Regulatory Board. 



• Status: Not yet passed by Parliament; facing scrutiny over civil liberties and misuse 
concerns. 

 

2. Forensic Science in Judicial Interpretation 

A. Admissibility of Forensic Evidence 

• Governed by Section 45 of the Indian Evidence Act, 1872, which allows expert opinions in 
science, handwriting, or fingerprinting to be presented in court. 

• Courts have increasingly accepted forensic evidence but emphasize the need for clear chain 
of custody, expert credentials, and standardized procedures. 

B. Judicial Directives 

• In several cases, courts have urged the modernization of forensic labs and mandatory use of 
forensics in serious crimes. 

• For example, the Delhi High Court in 2021 stressed the need for time-bound forensic 
analysis in rape cases under Section 164A CrPC to avoid delays in justice. 

 

3. Policy and Institutional Reforms 

A. National Forensic Sciences University (NFSU) 

• Established by an Act of Parliament in 2020 to promote education, research, and training in 
forensic science. 

• Aims to create a skilled forensic workforce, enhance R&D, and foster collaboration 
between law enforcement and forensic professionals. 

B. NITI Aayog Recommendations 

• Proposed a National Forensic Science Board to regulate accreditation, training, and quality 
assurance in forensic labs. 

• Emphasized the use of Artificial Intelligence (AI), automation, and digital tools in evidence 
analysis and crime scene reconstruction. 

C. Vision for 2030 (Government Initiatives) 

• Push for mandatory forensic investigation in serious crimes like rape, murder, and terrorism. 

• Proposal to set up at least one forensic lab in each district. 

• Plan to integrate forensics with the CCTNS (Crime and Criminal Tracking Network and 
Systems) for seamless sharing of data and evidence. 



 

4. Challenges in Legal Implementation 

Despite reforms, several challenges persist: 

• Legislative Gaps: The DNA Bill is still pending. There is no comprehensive legal framework 
regulating the full range of forensic sciences (like digital or cyber forensics). 

• Underuse of Forensic Evidence: According to NCRB data, forensic evidence is used in less 
than 5% of criminal investigations. 

• Judicial Delays: Even when forensic reports are available, they are not always given due 
weight, often leading to adjournments or prolonged trials. 

 

5. The Way Forward: Legal and Policy Suggestions 

A. Enact Comprehensive Forensic Legislation 

• Pass and refine the DNA Technology Bill with strong data protection safeguards. 

• Introduce a Forensic Practices Act that standardizes processes, sets minimum 
admissibility criteria, and ensures ethical use of technology. 

B. Reform Evidence Law 

• Amend the Indian Evidence Act to: 

o Define admissibility standards for modern forensic tools (e.g., AI-generated facial 
recognition). 

o Require courts to give documented reasons when disregarding forensic evidence. 

C. Ensure Privacy and Data Protection 

• Enact the Digital Personal Data Protection Act, aligning with forensic practices involving 
sensitive biological and digital data. 

• Create oversight mechanisms to prevent misuse of DNA and biometric data. 

D. Foster Judicial and Police Training 

• Mandatory forensic modules in judicial and police academies. 

• Continuous education for judges and prosecutors to stay updated on forensic advances. 

E. Incentivize Research and Public-Private Collaboration 

• Offer grants and subsidies to labs and tech startups in forensic technology. 



• Encourage public-private partnerships (PPPs) for scaling forensic infrastructure. 

 

Conclusion 

India’s legal framework is moving toward a more integrated, science-based, and rights-aware 
approach to forensic practices. Legislative attempts like the Criminal Procedure (Identification) Act 
and the proposed DNA Bill show intent to modernize, while institutional efforts such as the National 
Forensic Sciences University lay the groundwork for capacity building. However, to truly realize the 
potential of forensic science in ensuring swift and fair justice, India must accelerate legal reforms, 
bridge implementation gaps, and ensure strong ethical and privacy safeguards in its legal 
approach to forensic practices. 

If you'd like, I can help expand this into a full essay (around 1500 words) or provide citations for 
academic use. 

 

 


