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ABSTRACT 

The forensic science discipline in India is in a state of crisis. With the rapid 

advancement of science and interdisciplinary technology, investigations today 

demand complex evidence collection processes and crime scene analyses to arrive 

at scientifically precise and unbiased conclusions. At present, the low utilisation 

of forensic evidence in the Indian criminal justice system is well known. Further, 

most policy reforms put forth over the past several decades have centred around 

the enactment of formalistic legislation and policies to remedy structural 

inadequacies in the field. This paper focusses on the existing regulatory concerns 

facing Indian forensic science laboratories. Upon comparison of the Indian 

framework with systems in place in foreign jurisdictions, a severe defect comes 

to light: there is a significant dearth of empirical research and scholarship on 

the internal functioning of forensic science laboratories and the different kinds 

of scientific methodologies they employ. Ultimately this paper argues that the 
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regulatory measures suggested to govern laboratories thus far, albeit relevant, 

have not been comprehensively evaluated from time to time. This has resulted 

in an incorrect contextualisation of the many challenges faced by our justice 

delivery mechanisms from the pre-trial to the sentencing stage and the increasing 

reliance on unreliable and flawed forensic evidence by judicial decision-makers. 
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I. INTRODUCTION 

“The man of science in the law is not merely a bookworm. 

To a microscopic eye for detail, he must unite an insight 

which tells him what details are significant. Not every 

maker of exact investigation counts, but only he who directs 

his investigation to a crucial point.” 

– Justice Oliver Wendell Holmes1 

Due to the increasing reliance on scientific methodologies in 

criminal investigations, forensic science laboratories in India are facing 

mounting workloads.2 Forensic science laboratories play a pivotal role not 

only in gathering useful scientific evidence but also in presenting timely 

results of their findings to various stakeholders in the criminal justice 

system. These findings perceived as accurate, transparent and objective, are, 

in turn, analysed and interpreted by courts of law to establish the guilt of 

suspected offenders beyond a reasonable doubt or exonerate the innocent. 

An ideal forensic laboratory must be equipped with advanced and reliable 

methods of collecting information at a source and must make use of the 

highest quality scientific techniques to examine the material. These 

laboratories must actively engage and influence decision-makers in the 

criminal justice system by pushing them to adopt the most reliable forensic 

                                                 
1 Oliver Wendell Holmes, ‘Law in Science and Science in Law’ (1899) 12(7) Harvard Law 
Review 443. 
2 ANI, ‘India's state forensic labs expanding infrastructure on back of rising demand for 
DNA Testing’ Business Standard (16 May 2019) <business-standard.com/article/news-
ani/india-s-state-forensic-labs-expanding-infrastructure-on-back-of-rising-demand-for-
dna-testing-119051600921_1.html> accessed 31 October 2020. 
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and socio-legal research practices.3 However, the isolated working of 

forensic laboratories from other stakeholders has resulted in a knowledge 

gap and a consistent failure to weed out obsolete scientific evidence and 

unsuitable testing practices.4 As a consequence, the potential of these 

laboratories to revolutionise testing methods and evidentiary procedures is 

left untapped. They have been unable to arrive at trans-disciplinary 

solutions with the help of public and private bodies, as well as academic 

research.5  

In 2019, the Supreme Court of India (SC) acquitted six men in 

Maharashtra who had been wrongfully sentenced to death for a crime they 

did not commit.6 After having spent nearly sixteen years in prison, the SC 

observed that the prosecution had ‘miserably failed’ to prove the rape using 

cogent forensic evidence. Even multiple trials across appellate courts could 

not reveal the glaring inconsistencies in the DNA samples and fingerprint 

evidence presented before them. The root cause of this problem can be 

traced to a tendency among courts to perceive science as a symbol of 

conclusive reasoning and consequently assign incontestable value to 

scientific evidence that is scrutinised in the courtroom. As a result, courts 

                                                 
3 Joseph L Peterson and others, ‘Forensic Science and the Courts: The Uses and Effects 
of Scientific Evidence in Criminal Case Processing’ (1986) National Institute of Justice 
January 1986 <https://www.ncjrs.gov/pdffiles1/pr/102387.pdf> accessed 31 October 
2020.  
4 Eoghan Casey and others, ‘The Kodak Syndrome: Risks and Opportunities Created by 
Decentralization of Forensic Capabilities’ (2018) 64 (1) Journal of Forensic Sciences 7, 8.  
5 Erin Murphy, ‘The Mismatch Between Twenty-First-Century Forensic Evidence and Our 
Antiquated Criminal Justice System’ (2014) 87 Southern California Law Review 633.  
6 Ankush Maruti Shinde v State of Maharashta 2019 SCC OnLine SC 317; Mansi Thapliyal, 
‘Five Murders, Six Men and 16 years of Stolen Lives’ BBC News (23 June 2019) 
<bbc.com/news/world-asia-india-48578767> accessed 31 October 2020.  
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have a propensity to brush aside the flaws of forensic evidence and treat it 

as an exact science.7 

The Central Forensic Science Laboratories (CFSLs), State Forensic 

Science Laboratories (SFSLs) and District Forensic Science Laboratories 

(DFSLs) handle many kinds of evidence and have separate divisions for 

ballistics, toxicology, serology, narcotics, general chemistry, explosives, 

forensic pathology, DNA and computer forensics.8 At present, India does 

not have a uniform or comprehensive legislative framework to oversee their 

functioning or ensure that they adhere to strict standard operating 

procedures and protocols. We argue that there is a growing disconnect 

between the work done in the fields of law, sociology, forensic science and 

criminology, as professionals in each field continue to work in separate 

departments, often unacquainted with the challenges and research practices 

of their peers in other disciplines.9  

This paper will first discuss how the dearth of empirical research on 

the regulation of forensic science and the forensic processes used in 

laboratories has severely affected their functioning. As a result, the Indian 

forensic science framework today is comparable to a house of cards built 

                                                 
7 Eadaoin O’Brien and others, ‘Science in the Court: Pitfalls, Challenges and Solutions’ 
(2015) 370 Philosophical Transactions of the Royal Society B 1, 2; Mukesh and Another v 
State (NCT of Delhi) and Ors (2017) 6 SCC 1; Santosh Kumar Singh v State through Central Bureau 
of Investigation (2010) 9 SCC 747; Re Assessment of the Criminal Justice System in Response 
to Sexual Offences Suo Moto Writ (Criminal) No 04 of 2019.  
8 Ministry of Home Affairs, Directorate of Forensic Sciences ‘Forensic Sciences 
Institutions’ <dfs.nic.in/aboutCfsl.html> accessed 31 October 2020; Central Forensic 
Science Laboratory, ‘About Us’ <cbi.gov.in/cfsl/about.htm> accessed 31 October 2020.  
9 Katharine Browning, ‘Social Science Research on Forensic Science: The Story Behind 
One of NIJ’s Newest Research Portfolios’ (2015) National Institute of Justice Journal 1, 
3. 
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on invalidated hypotheses and unsubstantiated or non-existent data.10 The 

second section of this paper will analyse the gaps in existing regulation, 

focussing particularly on the differences in the functioning of public and 

private labs. This section seeks to identify which regulatory model would 

be most suitable to govern the Indian forensic lab framework. The third 

section of this paper will analyse the nature of the deficiencies in the 

functioning of forensic laboratories, highlighting administrative, 

bureaucratic, financial, resource-based, and research-related problems. In 

the final section of this paper, we will highlight the need to explore 

interdisciplinary solutions to address the three main challenges vis-à-vis the 

governance of forensic science, namely – empirical research, regulation and 

laboratory practices. We argue that there is a need for socio-legal solutions 

to bridge the gap between the working of forensic laboratories, law 

enforcement agencies, judicial professionals, sociologists and academics. 

The recommendations proposed will draw from domestic and international 

best practices that foster a science-led, trans-disciplinary approach to 

overcome the obstacles facing India’s fractured forensic laboratory 

framework.11 

II. CONTEXTUALISING THE PROBLEM: A FLAWED SYSTEM OF 

GOVERNANCE 

                                                 
10 Chris M Fabricant and William Tucker Carrington, ‘The Shifted Paradigm: Forensic 
Science’s Overdue Evolution from Magic to Law’ (2016) 4(1) Virginia Journal of Criminal 
Law 1. 
11 Claude Roux, Olivier Ribaux and Frank Crispino, ‘Forensic Science 2020 – The End of 
Crossroads?’ (2018) 50(6) Australian Journal of Forensic Sciences 607, 615.  
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In this section, we argue that the existing problems in the 

governance of forensic science in India can be attributed to three major 

policy failures: A) The absence of a strong research culture in these forensic 

laboratories in the form of lacking empirical data, inadequate formal 

training in research methodologies, and a lack of transparency in 

information-sharing on internal research practices;12 B) A largely 

fragmented and unregulated forensic science framework of public and 

private laboratories; C) The systematic failure to increase funding for 

laboratory infrastructure, formulate standardised research practices and 

invest in professional training for laboratory staff. We highlight that these 

three issues are interlinked and a failure to address them in tandem raises 

serious concerns about institutional accountability, the reliability of forensic 

lab reports and the progress of advanced forensic science research in the 

country. 

A. THE ABSENCE OF EMPIRICAL RESEARCH IN FORENSIC SCIENCE   

The reasons for the continued absence of empirically backed 

forensic science are many. In the past, forensic science was far less 

advanced, making laboratories ad hoc service providers. The infrequent 

reliance on forensic specialists offers one explanation as to why no serious 

efforts were made to scrutinise their techniques. The reports submitted by 

laboratories were anecdotal and could not even be characterised as 

science.13 However, due to whirlwind advancements in science and 

                                                 
12 Jonathan Koehler and others, ‘The need for a research culture in the forensic sciences’ 
(2011) Faculty Working Papers 26. 
13 Paul C Giannelli, ‘Forensic Science: Why No Research’, 38 Fordham Urb L J 506 (2010). 
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technology, today, laboratories are permanent service providers that play a 

central role in determining outcomes in criminal trials.  

Various studies recognise how a failure to question the reliability of 

existing forensic practices using empirical data can disastrously impact 

justice delivery systems, primarily when advances in science have led to 

cases whose outcomes may hinge on a single microscopic piece of 

evidence.14 This makes empirical testing crucial as it helps determine the 

validity and accuracy of forensic methods, thereby recognising error-prone 

and outdated forensic evidence.15 Another reason for the failure to carry 

out empirical research is because most laboratories cannot afford to invest 

in good quality empirical research as this is both expensive and time-

consuming.16 Courts have also contributed to the dearth of research as they 

often impulsively accept most kinds of forensic techniques as valid, without 

questioning their premises.17 

Testing existing research practices in the forensic discipline using 

empirical data can help forensic practitioners distinguish between hunches 

or anecdotal claims and practices backed by a substantial body of scientific 

                                                 
14 Brandon L Garrett and Peter J Neufeld, ‘Invalid Forensic Science Testimony and 
Wrongful Convictions’ (2009) 95 (1) Virginia Law Review 1; Nadine M Smit, Ruth M 
Morgan and David A. Lagnado, ‘A Systematic Analysis of Misleading Evidence in Unsafe 
Rulings in England and Wales’ (2018) 58(2) Science & Justice 128; Tim J Wilson, ‘Forensic 
Science is in Crisis – and This Could Have Critical Effects on UK Legal System’ The 
Conversation (4 April 2019) <theconversation.com/forensic-science-is-in-crisis-and-this-
could-have-critical-effects-on-uk-legal-system-113873> accessed 31 October 2020. 
15 Suzanne Bell and others, ‘A call for more science in forensic science’ (2018) Proc Natl 
Acad Sci USA 115(18): 4541–4544. 
16 Giannelli (n 13) 508. 
17 ibid 509. 
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data.18 Further, a lack of empirical research affects the process of 

standardising forensic techniques. Instead of discussing forensic techniques 

from a general standpoint, empirical research can yield practical findings on 

how these techniques are carried out and whether there are procedural 

flaws.19 For instance, quality assurance studies can help policymakers 

identify the variations in testing fingerprint evidence across jurisdictions, 

and what points of comparison researchers are using while matching 

fingerprints.20 

Thus, at the heart of a fragmented forensic science framework is 

the shortage of updated research at the micro and macro levels. At the 

micro-level, the deficit of information pertains to the kinds of forensic 

methods used by laboratories, quality assurance studies, the existence of 

good-quality infrastructure, and the presence of professional and ethical 

practice standards. At the macro level, the dearth of knowledge affects 

legislative and policy considerations relating to the demographic 

distribution of forensic labs across the country, the kinds of services 

offered, case pendency rates, and budgetary problems. The absence of 

sufficient data at both these levels is detrimental to the public’s trust in 

crime investigation reports and the future development of the forensic 

science industry in India. 

                                                 
18 Koehler (n 12) 19. 
19 James MacDonald, ‘How Scientific Is Forensic Science?’ Jstor Daily (2 April 2019) 
<daily.jstor.org/how-scientific-is-forensic-science> accessed 31 October 2020. 
20 ibid. 
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B. A FRAGMENTED FRAMEWORK OF LABORATORIES & THE PUBLIC-

PRIVATE DIVIDE 

For a long time, forensic laboratories across the world have 

remained mostly unregulated, with self-imposed standards and limited 

public investment to carry out specific research.21 One explanation for the 

absence of regulation is the fragmentation of the forensic science 

framework. Forensic laboratories are broadly of two types - state or 

government laboratories and private laboratories. The minimal regulation 

of these labs has resulted in a scattered distribution of forensic facilities 

across demographics, with different types of services offered and varying 

models of governance. Fragmentation occurs in forensic science when 

there are large disparities in the functioning of laboratories in different parts 

of the country. These disparities could relate to unevenness in funding, 

quality of standard practices, access to adequate infrastructure, the 

availability of skilled forensic specialists, and certification.22 Fragmentation 

could also stem from a ‘piecemeal approach’ to forensic science, wherein 

different segments of the forensic science process are distributed between 

law enforcement agencies, forensic scientists, and courts.23 When each of 

these actors undertakes different roles ranging from collecting samples, 

                                                 
21 Linzi Wilson-Wilde, ‘The International Development of Forensic Science Standards – 
A review’ (2018) 288 Forensic Science Intl 1, 3. 
22 National Academy of Sciences, ‘Badly Fragmented’ Forensic Science System Needs 
Overhaul’ (2009) Science Daily 19 February 2009 <sciencedaily.com/releases/200 
9/02/090218135119.htm> accessed 31 October 2020. 
23 Ruth Morgan, ‘Why forensic science is in crisis and how we can fix it’ World Economic 
Forum (12 September 2019) <weforum.org/agenda/2019/09/why-forensic-science-is-in-
crisis-and-how-we-can-fix-it> accessed 31 October 2020. 
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analysing them and establishing their evidentiary value, it could lead to a 

cumulative lack of oversight, accountability24 and cooperation.  

In the context of regulating forensic laboratories, it is important to 

understand that the functioning of different labs is intricately linked with 

their government and non-governmental affiliations. Therefore, it becomes 

essential to understand the unique set of challenges faced by both public 

and private laboratories. Public laboratories often lack administrative 

independence as they work closely with law enforcement agencies and are 

exposed to bureaucratic pressures and corruption.25 Paul Giannelli notes 

that the decisions of forensic laboratories affiliated with law enforcement 

agencies are often influenced by several biases in adversarial settings due to 

a tendency to produce ‘right results’ that fulfil their role of helping 

prosecutors and the police.26 Further, well-trained personnel employed in 

public labs may also be incentivised to take up better-paying positions in 

private labs, leading to vacancies.27 Turning a blind eye to budgetary support 

                                                 
24 ibid. 
25 Dr TR Baggi, ‘Why is Forensic Science Stunted and Static in India?’ The Hindu (11 
September 2011) <thehindu.com/opinion/open-page/why-is-forensic-science-stunted-
and-static-in-india/article2442491.ece> accessed 31 October 2020; Richa Banka, ‘FSL 
Officials in Dock for Fake DNA Report’ Hindustan Times (New Delhi, 1 August 2019) 
<hindustantimes.com/delhi-news/fsl-officials-in-dock-for-fake-dna-report/story-WmN 
VrCUKvrKhbit6WPatgL.html> accessed 31 October 2020; Ashlin Mathew, ‘Delhi 
violence: Police, Forensic Lab Under State Govt Delay DNA Testing of Bodies’ National 
Herald (India, 21 March 2020) <nationalheraldindia.com/india/delhi-violence-police-
forensic-lab-under-state-govt-delay-dna-testing-of-bodies> accessed 31 October 2020. 
26 Paul C Giannelli, ‘Independent Crime Laboratories: The Problem of Motivational and 
Cognitive Bias’ (2010) 603 Faculty Publications 247, 248, 252, 257.  
27 William P McAndrew, ‘Is Privatization Inevitable for Forensic Science Laboratories?’ 
(2012) 3(1) Forensic Science & Policy Management: An International Journal 42, 44. 
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training has also increased the pendency rates in these labs, consequently 

spilling over into an overburdened judicial system.28  

Concerning private laboratories, although these labs usually 

function independent, hasten the forensic process, and provide better 

quality services, they primarily function for commercial purposes, resulting 

in biased reports and increased costs.29 Such labs could potentially face 

difficulties in procuring the required information from executive 

functionaries and may also go unsupervised, thereby affecting the quality of 

services. Reports from other jurisdictions also suggest that they are more 

likely to experience financial difficulties, thus making them unsustainable 

providers in the long run.30 The hurdles in both these spheres could increase 

political and bureaucratic pressures on forensic experts and result in 

increased chances of biased reporting, especially in cases that receive 

significant media attention. 

The obvious question then becomes: how should forensic 

laboratories be regulated? Different jurisdictions have adopted contrasting 

views. For example, the United Kingdom has tilted in favour of a regulated 

government approach after recent studies concluded that private labs could 

                                                 
28 Press Trust of India, ‘DCW Issues Notice to FSL Seeking Details of Pendency of Cases’ 
Business Standard (New Delhi, 3 April 2019) <business-standard.com/article/pti-
stories/dcw-issues-notice-to-fsl-seeking-details-of-pendency-of-cases-
119040301035_1.html> accessed 31 October 2020; Siraj Qureshi, ‘Over 5000 Criminal 
Cases Pending in UP Due to Lack of Forensic Labs’  India Today (Agra, 2 August 2019) 
<indiatoday.in/india/story/over-5000-criminal-cases-pending-in-up-due-to-lack-of-
forensic-labs-1576590-2019-08-02> accessed 31 October 2020. 
29 McAndrew (n 27) 45.  
30 Hannah Devlin, ‘Forensic Labs on the Brink of Collapse, Warns Report’ The Guardian 
(1 May 2019) <theguardian.com/science/2019/may/01/forensic-science-labs-are-on-
the-brink-of-collapse-warns-report> accessed 31 October 2020.  
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not meet high demands and arrive at impartial findings.31 This move came 

after reports indicated that the privatisation of forensic laboratories had 

resulted in the police putting pressure on private laboratory scientists to 

tamper with results and secure more convictions. Thus, experts in the 

United Kingdom were opposed to the idea of government laboratories 

losing experienced forensic scientists to private players that they believed 

prioritised commercial interests over the fundamental need to ensure due 

process in the criminal justice system.32 On the contrary, in the United 

States, national forensic authorities have called for the establishment of labs 

that function independent of law enforcement administrators to avoid 

sacrificing advanced forensic methodologies33 for the sake of expediency or 

adversarial biases.34 In India, a few attempts have been made to introduce 

certain institutional structures to regulate certain sub-disciplines in forensic 

science using legislation. However, these interventions have either not been 

implemented or suffer from several flaws.   

For example, the DNA Technology (Use and Application) 

Regulation Bill 2019 (“DNA Bill”) was introduced in the Lok Sabha in July 

                                                 
31 Steve Thomas, ‘Dubious Forensic Evidence? That’s What Happens When We Sell Off 
Public Services’ The Guardian (27 November 2017) <theguardian.com/public-leaders-
network/2017/nov/27/dubious-forensic-evidence-privatisation-public-services> 
accessed 31 October 2020. 
32 ibid. 
33 President’s Council of Advisors on Science and Technology, ‘Report to the President: 
Forensic Science in Criminal Courts: Ensuring Scientific Validity of Feature-Comparison 
Methods’ (2016) Executive Office of the President September 2016 <crime-scene-
investigator.net/PDF/forensic-science-in-criminal-courts-ensuring-scientific-validity-of-
feature-comparison-methods.pdf> accessed 31 October 2020 (PCAST Report).  
34 Subcommittee on Forensic Science, ‘Strengthening the Forensic Sciences: A Path 
Forward Committee on Identifying the Needs of the Forensic Sciences Community’ 
(2014) National Science and Technology Council 2 May 2014 <https://www.ncjr 
s.gov/pdffiles1/NIJ/251422.pdf> accessed 31 October 2020. 
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2019.35 This proposed law attempts to regulate the use of DNA technology 

through the establishment of a DNA Regulatory Board to supervise the 

maintenance of DNA Data Banks that create profiles of suspected 

offenders and crime scene indices based on fixed criteria at the national and 

regional level.36 The DNA Bill envisages a broader ambit for the application 

of DNA profiling to include offences under the Indian Penal Code 1860, 

the Immoral Traffic (Prevention) Act 1956, Medical Termination of 

Pregnancy Act 1971, Protection of Civil Rights Act 1955 and the Motor 

Vehicles Act 1988. The Schedule of the proposed law also lists the various 

civil matters for which DNA profiling can be used.37  

While the proposed legislation is well-intentioned, its execution 

requires efficiency of the highest order. Experts have repeatedly raised 

concerns about the low level of training and expertise of DNA analysts, 

investigation agencies, laboratories, and lawyers as well as a high risk of 

using improperly collected, stored or analysed samples.38 The DNA Bill 

also pushes forward a skewed narrative that acknowledges the use of 

DNA evidence only as a tool to be employed by the prosecution to 

convict offenders but not by the defence to release wrongfully convicted 

                                                 
35 The DNA Technology (Use and Application) Regulation Bill (2019) (DNA Technology 
Bill).  
36 ibid.  
37 ibid sch pt C.  
38 Shambhavi Naik and Murali Neelakantan, ‘DNA Technology Bill: Why the Standing 
Committee Has Its Work Cut Out’ The Wire (1 November 2019) 
<thewire.in/government/dna-technology-bill-2018-databank-parliamentary-standing-
committee-privacy-consent> accessed 31 October 2020; The Wire Staff, ‘Amid 
Opposition Criticism, Government Tables DNA Technology Bill in Lok Sabha’ The Wire 
(8 July 2019) <thewire.in/government/dna-technology-regulation-bill-lok-sabha> 
accessed 31 October 2020. 
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individuals languishing in jails.39 What is more concerning is the 

overriding power granted to a Magistrate to collect samples in cases 

where an individual refuses to consent. It uses a vague standard to allow 

the Magistrate to insist on a sample if she is “satisfied that there is reasonable 

cause to believe” that the sample “may confirm or disprove” the involvement of 

a suspect in the commission of an offence.40 The reliance on such an 

ambiguous standard that does not call upon the Magistrate to 

mandatorily specify the reasoning behind an order is particularly 

problematic because the Bill leaves much of the procedural formalities 

vis-à-vis erasing DNA profiles to executive discretion.41 The SC, in its 

landmark ruling in Justice KS Puttaswamy v. Union of India, 42 has also expressed 

apprehensions about the retention and misuse of DNA profiles that could 

result in invasions into the private lives of individuals. 

Another missed opportunity for policymakers to regulate the Indian 

forensic science framework is the Forensic Regulatory and Development 

Authority of India (FRDA) Bill (“FDRA Bill”).43 The FDRA Bill, which 

has gone into cold storage since 2011, seeks to establish a central authority 

to regulate, standardize and accredit forensic science services in India, 

                                                 
39 Gerald Laporte, ‘Wrongful Convictions and DNA Exonerations: Understanding the 
Role of Forensic Science’ (2018) National Institute of Justice Journal 1. 
40 DNA Technology Bill (n 35) s 21.  
41 ibid s 31. 
42 (2017) 10 SCC 1.  
43 Dr Gillian Tully, ‘Annual Report 17 November 2018 – 16 November 2019’ (2020) 25 
Forensic Science Regulator 25 February 2020 <assets.publishing.service.go 
v.uk/government/uploads/system/uploads/attachment_data/file/877607/20200225_F
SR_Annual_Report_2019_Final.pdf> accessed 31 October 2020; Forensic Regulatory and 
Development Authority of India (FRDA) Bill (2011).  
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including the working of forensic science practitioners.44 There is little 

clarity on the interoperability of the FRDA Bill and the DNA Bill vis-à-

vis the institutional actors under the two proposed laws, the delineation 

of their functions and the standards for regulation. Further, while the 

FRDA Bill emphasises the need to ‘cooperate’ with the private sector and 

non-governmental organisations (NGOs), it does not clearly outline how 

such cooperation will be achieved and which laboratories will be 

regulated.45 Without first putting in place a regulatory framework to 

standardise, accredit and streamline forensic science services, both these 

bills have missed the forest for the trees. This problem is only worsened in 

the absence of a sound data protection legislation to remedy potential 

breaches of privacy.46  

At present, the Indian forensic science framework has both public 

and private laboratories offering different quality services but subjected to 

scanty regulation and oversight. This public-private divide, coupled with a 

legal vacuum, has made it extremely difficult to develop a coordinated 

strategy to regulate the industry. Further, a growing demand for forensic 

science services has led to the hurried establishment of freelance or self-

proclaimed forensic experts in the private sector who can be hired for a 

fee.47 This is highly problematic as an increase in the number of forensic 

                                                 
44 ibid FRDA Preamble. 
45 FRDA (n 43).  
46 Rekha Dixit, ‘DNA Technology Bill Raises Serious Concerns Over Right to Privacy’ The 
Week (9 January 2019) <theweek.in/news/india/2019/01/09/dna-technology-bill-raises-
serious-concerns-over-right-to-privacy.html> accessed 31 October 2020. 
47 Dr Gopal J Mishra and Dr C Damodaran, ‘Perspective Plan for Indian Forensics’ (2010) 
Ministry of Home Affairs, Government of India, July  <http://dfs.nic.in/pdfs/IFS(2010)-
FinalRpt_0.pdf> accessed 31 October 2020. 
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laboratories within an already fragmented laboratory framework could 

come at the cost of greater backlogs, rampant errors and quality control 

failures.48 

C. INADEQUACIES VIS-À-VIS INFRASTRUCTURE, STANDARDISATION, 

RESEARCH AND TRAINING 

Any forensic laboratory tasked with delivering accurate scientific 

results must have standard infrastructure accompanied by professionally 

trained and qualified staff.49 Indian forensic experts have raised specific 

concerns regarding the varying quality of services offered by forensic labs 

situated in different geographical regions.50 These apprehensions mainly 

arise due to the differences in professional training, infrastructure, 

availability of resources nearby, employment conditions, population size, as 

well as the nature and volume of crime in different regions.51 

Available studies from Uttar Pradesh have highlighted issues such 

as the underutilisation of procured equipment, and problems in the 

procurement of mobile forensic vans for strengthening forensic services at 

the district level.52 Inordinate delays in sanctioning and executing building 
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work to provide necessary infrastructural facilities in regional laboratories, 

including important specialisations such as cybercrime labs, have only 

intensified the problem.53 The study found that nearly 44% of these 

laboratories’ constructions were incomplete, with tenders having lapsed, 

budgets left unspent, and district field units lacking important modern 

equipment.54 Further, there was a steep decline in technical workforce 

availability over the years, resulting in junior lab assistants with inadequate 

qualifications being posted to different forensic units to make up for the 

massive pendency in sample examination.55  

Cumulatively, these failures led to the increased workload of the 

aged or senior staff, the improper collection and analysis of samples, poorly 

maintained stock and records, and rampant delays in investigations.56 

Research shows that it is not uncommon for many CFSL scientists to be 

sent for crime scene investigations on an ad-hoc basis, after being chosen 

from a pool of scientists from different labs, thereby eating away time from 

urgent cases.57 While there is no official record of the exact number of 
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55 ibid. 
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pending cases in each of these laboratories, estimates indicate that 

thousands of cases remain pending annually, in both central and regional 

labs.58  

A health crisis such as the COVID-19 pandemic has further 

worsened the situation due to intermittent lockdowns which have 

hampered work and the shutting down of some labs as a result of lab staff 

testing positive for the virus.59 In Maharashtra, nearly 61,000 cases remain 

pending, with a reduced workforce left to handle urgent cases on a priority 

basis.60 Regulatory and functional gaps are compounded by the lack of 

operational principles and standardisation procedures in forensic 

laboratories. A recent audit that analysed the CFSLs in India found that 

most of them fell short in their scientific performance credibility even 

though they were overseen by quality control bodies.61 The study found 
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that the chain of custody was not maintained while documenting and 

analysing evidentiary material, and many final reports were inconclusive.62  

These seemingly small errors become manifestly clear when they 

trickle into the trial process and are relied on by judges in adjudicating cases. 

This becomes particularly troubling in criminal cases when judges rely on 

the disputed testimony of experts to make vital decisions in a case. For 

instance, in the Arushi Talwar case, there was blatant mishandling of critical 

crime scene evidence by the investigation officers.63 The SC drew its 

conclusions based on questionable forensic testimony by a government 

genetics scientist. The lack of awareness on the part of the SC and the 

expert about the relatively rare technique used led to the dismissal of a 

request to collect and analyse fresh evidence.64 

A rise in heinous crimes, particularly sexual offences, has resulted 

in a substantial increase in the use of DNA profiling and other biological 

techniques, which many labs are ill-equipped to handle.65 Certified 
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reference materials to guide specialists are unavailable, and unduly lengthy 

standard operating procedures are not followed.66 A failure to lay down 

standard ethical codes diminishes objectivity in testing processes.67 This 

could result in increased unethical practices such as the misuse of 

professional positions, misinformation, increased reliance on private 

players and the exploitation of clients. 

Thus, it becomes clear that there are several structural and 

implementation problems in the day-to-day functioning of forensic 

laboratories in India. A failure to urgently address these concerns threatens 

the very foundations of our criminal justice system.  

D. THE FAILURE OF COURTS TO REGULATE FORENSIC SCIENCE  

As a general trend, Indian criminal courts substantially rely on oral 

witness testimony, confessions, and circumstantial evidence, shockingly, 

even in cases involving capital punishment.68 Over the years, Indian courts 

have failed to clearly enunciate the weightage to be assigned to forensic 

evidence in criminal law proceedings. Further, discussions on scientific 

evidence have been largely confined to the opinions of experts under 

Section 45 of the Indian Evidence Act 1872 and other provisions under the 
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Code of Criminal Procedure 1973. These provisions are archaic and 

outdated in comparison to the rapid developments taking place in the 

forensic discipline. Courts have also been reluctant to proactively rely on 

forensic evidence and dynamically interpret these provisions.69 Till date, 

Section 45 of the Indian Evidence Act determines the admissibility of 

scientific evidence provided by experts.70 This provision was drafted at a 

time when there was little advancement in the field of forensic science and 

does not empower courts to order parties to provide physical samples such 

as blood, semen, saliva and hair for the purpose of scientific examination.71 

Further, Section 45 does not provide any guidance to courts on how to 

examine the scientific validity of forensic evidence given by experts.72  

There are also practical impediments to the implementation of 

various provisions. For instance, Section 164-A of the Code of Criminal 

Procedure makes it mandatory for victims to be examined by a registered 

medical practitioner under consent within twenty-four hours of receiving 

the complaint.73 However, in practice, court convictions hinge on the 

presence of genital or bodily injuries and do not scrutinise other relevant 
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medical evidence or refer to the findings of forensic reports.74 Similarly, 

Section 293 of the Code of Criminal Procedure does not make it mandatory 

for courts to examine the author of a forensic report that is used as evidence 

in a criminal trial to test the veracity of their claims.75 Recent judgments 

have reiterated that these reports are admissible if they are merely tendered 

in evidence by a witness and that the contents of such reports do not need 

to be proved in the course of the trial.76 

Further, even while admitting expert evidence, courts have been 

sceptical of their value and characterised them as ‘weak’ and unsafe to rely 

upon without ‘substantial corroboration’.77 For example, in a case involving 

footprint evidence, the SC observed that although the identification of 

footprints is not a fully developed science, if the evidence presented on 

footprints is found to be ‘satisfactory’ it can be given ‘sufficient weightage’ 

only to reinforce conclusions drawn from other evidence.78 

Courts have even held that unless there is an irreconcilable conflict 

between medical evidence and ‘reliable’ ocular or oral evidence, the latter 

should be preferred.79 The SC has observed that a court cannot surrender 
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its own judgment by delegating its authority to experts who provide 

‘inadequate’ or ‘cryptic’ testimonies.80 In none of these cases did the courts 

clarify what the terms ‘reliable’, ‘inadequate’ or ‘cryptic’ meant. Instead, an 

expert’s opinion is treated as advisory in nature, leaving it for the court to 

form its own judgment based on the scientific material.81 Thus, by and large, 

courts have been silent on the standards used to judge the credibility of 

forensic evidence. 

Most recently in the Hathras gangrape incident, reports have shed 

light on how the egregious mishandling of crime scene evidence and 

attempts to jeopardise the forensic investigation often go unnoticed by 

courts.82 When judges show ‘de factor deference’ to the weight assigned to 

forensic science, be it in the form of expert testimony, scholarly literature 

or laboratory reports they base their rulings on mere intuitions and 

deductions. In the process, complex questions of reliability, and ethical or 

human rights considerations may be ignored.83  

The above cases indicate that Indian courts are unwilling to rely on 

expert testimony without independent corroboration and consequently 

determine outcomes in criminal trials based on the subjective intuitions of 
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judges84. The reluctance of courts to challenge and meaningfully engage 

with forensic evidence is all the more concerning in light of the problems 

highlighted in the previous sections. 

III. BEST PRACTICES: ADOPTING A PARTICIPATORY APPROACH TO 

FORENSIC SCIENCE 

A. FOSTERING A STRONG RESEARCH CULTURE  

Countries with far more advanced forensic science research 

periodically carry out comprehensive data collection studies or proficiency 

tests to identify limitations in the functioning of their labs, with a particular 

focus on quality assurances.85 Updated empirical data can avoid tendencies 

among practitioners to focus on biased forensic data that confirm 

preconceived expectations.86 For example, studies on forensic odontology 

confirm that bite-mark evidence changes with time and is easily distorted, 

resulting in a high potential for bias on the part of experts who may be 

persuaded into matching a bite wound with the teeth of a known suspect.87 

When forensic scientists are trained with updated empirical research, they 

are far less likely to provide erroneous testimony. 
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Conducting such studies within laboratories is also a good way to 

identify whether forensic analysts have access to updated techniques and 

relevant technical standards while analysing samples or relying on 

invalidated research.88 In-depth research exercises undertaken in other 

jurisdictions painstakingly document crime rates, population levels, police 

force strength, lab management systems and how the nature of crime labs 

and their governance affects productivity.89  

Other studies show how cognitive biases may be formed in the 

minds of examiners at the crime scene and within labs; how judicial actors 

interpret evidence and how laboratories can eliminate unconscious biases 

before arriving at conclusions.90 There are also empirical findings based on 

the results of crime lab surveys on the nature of cases handled by central, 

state and private laboratories, case pendency rates, types of examinations 

carried out, number of employees and budget allocation.91 A periodic study 

carried out by the Bureau of Justice Statistics in 2014 revealed that the 

backlog in crime labs in the United States had declined by nearly 33% in 

comparison to 2009 and that there was a 10% increase in the outsourcing 
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of forensic facilities by publicly funded crime labs to private labs or other 

public facilities in order to meet increasing demands.92 Similarly, the 

National Institute of Justice in the United States regularly shares the results 

of empirical research to inform forensic science specialists about the 

reliability and accuracy of different kinds of forensic examinations (e.g., 

firearm and toolmark examinations).93 These surveys provide policymakers 

with key information on the internal functioning of forensic labs and the 

gaps in implementing standardised work norms. In India, apart from a 

handful of pertinent studies undertaken by experts in the past,94 there is 

little empirical data on the working of forensic science laboratories. This 

raises several questions about the reliability of the reports they produce and 

whether laboratory practices are grounded in updated empirical findings or 

obsolete research.  

In India, particularly in the nascent stages of conducting empirical 

research, the process should involve institutional oversight. Researchers 

tasked with carrying out these studies should be highly qualified forensic 

specialists who possess casework experience and possess the required 

knowledge to oversee the process and interpret results.95 A good model to 

emulate is the performance audit carried out in forensic science laboratories 

in Uttar Pradesh under the oversight of the Comptroller and Auditor 
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General’s office in collaboration with the Directorate of Forensic Science.96 

Such a model takes care of funding and time constraints as they are carried 

out by independent authorities. However, these studies must be carried out 

not as litmus tests alone but as periodic verification and quality control tests 

in all states.97  

As a general practice, encouraging researchers to share available 

data on existing laboratory practices can help acknowledge errors and 

develop future research.98 Creating spaces within laboratories to critically 

analyse forensic practices using data can also change the way courts 

approach forensic evidence. For example, when forensic odontologists are 

trained to justify their expert testimonies using updated research in the field, 

they will be required to highlight the high error rates in the analysis of 

bitemark evidence as proved by recent studies.99 In such a situation, courts 

will focus less on the experience or level of training of the expert and more 

on the reliability of existing forensic practices, based on actual forensic 

casework.100 Adopting a research-oriented culture in the field of forensic 

science will significantly improve the reliability of laboratory practices and 

lay the foundation for an accountable criminal justice system.  
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B. ADOPTING A COMPREHENSIVE REGULATORY MODEL: BRIDGING 

THE PUBLIC-PRIVATE DIVIDE  

While devising the most suitable model of governance, Indian 

policymakers must seek to balance the advantages and disadvantages of 

public and private forensic laboratories. Since forensic science laboratories 

work so closely with state agencies, it is extremely difficult to entirely 

separate the two entities. However, a great level of independence can be 

secured by putting in place certain checks on the accountability of all actors. 

As Professor Giannelli notes, “there is a difference between working with someone 

extensively and working with someone who is a superior within the same organisation”. 

The latter is what commonly leads to the police and prosecutors putting 

pressure on forensic professionals to manipulate laboratory findings to 

favour the state. That said, purely independent laboratories might suffer 

from limitations in the form of a shortage of funds. To strike a balance 

between the two models, Professor Max M Houck, an international 

forensic expert argues in favour of a hybrid model involving both public 

and private laboratory professionals that function within an internal-

external framework.101 

Within such a framework the governance of forensic science 

laboratories is substantially free from administrative oversight by law 

enforcement agencies and each independent laboratory must be keenly 

aware of its operations, goals and values.102 The internal laboratory 
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framework will be governed by the autonomous decisions taken by 

laboratory staff with respect to forensic protocols adopted, budgetary 

matters, values and goals of the laboratory and the overall architecture of 

the laboratory.103 Within this framework, forensic scientists will be able to 

carry out independent examinations of the evidence thereby reducing 

various biases among forensic experts that tend to favour the outcomes 

desired by law enforcement professionals.104 The erasure of these biases in 

state investigations will also help expand forensic science services to 

defendants who are otherwise reluctant to seek out such services fearing 

manipulated reports.105 Leadership at senior levels of forensic laboratories 

must be taken up by strong professional bodies that include a scientist or 

forensic professional to safeguard scientific integrity in regulation.106  

The external laboratory framework shall consist of a carefully 

negotiated agreement between independent forensic specialists and allied 

stakeholders such as the police, courts, and governments.107 The rationale 

behind this model is to set clear boundaries between a laboratory’s 

relationship with aligned agencies to accommodate the differences between 

scientific and administrative roles. For instance, an administrative 

laboratory director lacks scientific training in comparison to a DNA 

profiler. Yet, both individuals play a major role in ensuring the quality of 
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evidence and its ultimate utilisation by stakeholders. Professor Houck notes 

that all stakeholders working together within the internal-external 

framework (independent forensic professionals and law enforcement 

agencies) must put scientific truth first while managing their resources and 

operations.108 

Such a public-private partnership model combines the 

independence of the private sector with strict government regulation.109 

Similarly, it provides a stable source of public funding but also ensures cost-

savings arising out of competitive and profit-maximising private 

incentives.110 The argument favouring some form of external regulation 

takes into account the risks of unsupervised commercially exploitative labs 

making use of self-proclaimed experts.111 By infusing innovative ideas from 

private business models, FSLs can develop field-deployable, user-friendly, 

time-saving forensic tools like breath analysers or rapid DNA profile testing 

kits.112 

Within the external framework, strategic oversight can be ensured 

by setting up independent forensic science commissions for each state that 

set standards for labs in line with national legislation and approved 

international standards.113 With regard to accreditation, these commissions 

must follow the standards laid down by reputable organisations in the field 

(e.g., the International Organization for Standardization, or other nationally 
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reputed bodies).114 In the Indian context, national regulatory bodies such as 

the Indian Council for Medical Research (ICMR) and the FDRA must lay 

down the minimum standards for testing norms, amend and supervise 

police manuals in different states and also define key portfolios.115 State-

level forensic science commissions must encourage collaborations between 

forensic research institutes, law schools and independent forensic 

professionals while framing policies for state laboratories.116 They can also 

study the validity of various forensic techniques, carry out regular audits, 

and ensure inter and intrastate information-sharing on identified errors and 

positive scientific advancements.117 This model may be further 

decentralised to ensure the timely deployment of forensic science services 

to areas that might otherwise be unable to access these services.118 

To truly ensure laboratory independence within the public-private 

model, the identity of suspects, clients and the side they represent 

(prosecution or defence) must be kept confidential.119 Similarly, forensic 

examiners must not be allowed to extend the scope of their testimonies 

beyond what they have recorded in their reports to prevent any chance of 

manipulation of their statements by lawyers.120  

An example in India that somewhat resembles the proposed model 

is Truth Labs, which is a non-profit, non-government public-private 
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partnership project that has been set up by an ex-government official.121 

The lab works closely with national agencies such as the National 

Investigation Agency, Central Bureau of Investigation, state governments, 

high courts, district courts, corporates, law firms, universities, hospitals, 

banks and private individuals.122 The rationale of this project is to set up an 

independent FSL that disburses speedy justice and eases the huge burden 

of case pendency in India.123 However, while expanding the number of 

independent forensic laboratories in India, policymakers must implement 

the above-mentioned suggestions.  

In the Indian context, it is critical for the government to pass the 

FDRA Bill and the DNA Bill and meaningfully engage with the responses 

from medical, forensic and legal professionals as well as the general public 

while making the necessary amendments. DNA databases are no doubt 

beneficial in crime scene investigations, but it is naïve to frame simplistic 

legislation, dodge regulatory controversies and expect faultless results.124 

Worldwide, DNA regulators are working towards addressing the complex 

questions that crop up while regulating DNA evidence. For instance, in the 

United Kingdom, years of research helped shed light on the resource 
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restrictions of forensic regulators and the fallibility of established 

accreditation systems while sharing DNA evidence.125 

Thus, in answering questions concerning technical standards, 

limiting access, independent oversight, and corroborative mechanisms 

involved in DNA databases, researchers first need to perform comparative 

studies of the best practices and limitations in the models being adopted by 

other countries.126 As observed by the Law Commission of India, the use 

of DNA evidence involves scientific concerns such as quality assurances, 

adherence to acceptable laboratory practices, and questions of reliability of 

identifications and false positives.127 While collecting and using DNA 

evidence, authorities must respect each individual’s right to privacy, dignity 

and bodily integrity.128 Tampering may also take place during the transfer 

of samples from investigating officers to forensic labs.129 There is a strict 

duty to maintain confidentiality and to use the evidence only as per 
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prescribed guidelines.130 Therefore, Indian authorities must work to plug 

regulatory loopholes in the status quo and create a framework that 

functions in sync with each of its parts.  

C. STANDARDISING INTERNAL LABORATORY MANAGEMENT 

PRACTICES  

i. Uniform Testing and Accreditation Systems  

Within each laboratory’s internal regulation, there is a need to adopt 

uniform testing methods and accreditation systems for all FSLs (both 

public and private), which are in line with established international 

standards.131 At present, the standards being developed by the International 

Organization for Standardization (ISO) are well accepted and respected by 

forensic practitioners worldwide.132 These international standards ensure a 

greater degree of reliability, transparency and consistency in the forensic 

science community and benefit the police, lawyers, as well as the public.133 

Evaluations of quality assurance in labs must focus on multi-jurisdictional 

peer review and comparative analysis rather than self-assessment.134 For 

this, it is important to first study the effectiveness and validity of newly 

introduced technologies in the Indian context and identify viable 

alternatives on a case-by-case basis in each laboratory. It is essential to 

understand that the power of standardisation lies in its continuous 
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implementation.135 Therefore, these testing and accreditation systems must 

be supervised by a national regulator and reviewed periodically. For 

example, in the United States, standard reference material popularly known 

as the ‘gold standard’ is issued by the National Institute of Standards and 

Technology (NIST) to guide laboratories to test out different calibration 

methods before arriving at an acceptable standard for individual labs.136 A 

similar standard must be adopted in India by the Directorate of Forensic 

Science in collaboration with experienced professional bodies such as the 

Indian Council for Medical Research as well institutions carrying out 

advanced research in the discipline like the Lok Nayak Jayaprakash Narayan 

National Institute of Criminology and Forensic Science. 

ii. Developing Quality Infrastructure & Avoiding Bureaucratic 

Delays 

There can be no straightjacket plan while designing laboratories. 

Each lab must be constructed according to specific needs, including the 

functional requirements of the envisaged forensic disciplines engaged in 

and the equipment to be procured.137 Experts note that environmental 
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conditions such as adequate lighting, energy sources and clean rooms with 

proper temperature conditions must be secured and unwanted 

interferences should be avoided.138 In order to maximise organisational 

efficiency without compromising on safety needs, different stages may be 

considered by the planning team in order to account for changing costs as 

a function of time, future relocation of blueprints and a dynamic needs 

assessment.139 Procedures to delineate different administrative and 

scientific departments, provide standard waste disposal systems, and 

efficiently record and store data must be put in place.140 The high number 

of vacancies in public laboratories141 can be reduced if department heads 

periodically review the staff strength and workloads of their respective 

department and take immediate measures to fill vacant posts.142  

The Law Commission of India in its 239th Report identified that 

bureaucratic delays within individual forensic science laboratories result in 

frequent court delays.143 In order to improve efficiency in the internal 
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functioning of forensic science laboratories, the 2002 Revised Work Norms 

of Forensic Science Laboratories issued by the Ministry of Home Affairs 

provides clear guidance to labs on how to efficiently allocate work to 

designated laboratory officers, each with specific tasks to complete in their 

respective sub-disciplines.144 For example, the Work Norms stipulate that 

Deputy Directors of the Biological Science Wing can supervise the work of 

Assistant Directors and other technical staff.145 Similarly, having a separate 

administrative section can save the time of technical lab officers and avoid 

duplication of work, with each laboratory creating a system of oversight 

within departments.146 There is also a need for improved coordination of 

forensic laboratories with the police force. A relevant example is the SVP 

National Police Academy in Hyderabad, where police officers are regularly 

trained in forensic science procedures, thus reducing the workload on 

laboratory scientists.147 Laboratories must devise seamless communication 

channels and systems of data management in order to avoid delays in 

sending medical reports to investigating officers and keep pace with the 

changing nature of crimes.148 Similarly, law enforcement authorities must 

reduce disruptive bureaucratic procedures that result in frequent transfers 

of investigating officers. 
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iii. Staff Training and Empirical Testing Practices  

Indian forensic science laboratories must introduce blind 

proficiency tests as a part of their daily work. During blind proficiency tests, 

laboratory staff are provided samples as if they are real cases and are not 

aware that they are being tested.149 The results of these tests are then 

evaluated to identify levels of accuracy, biases, and error rates, and 

discussed with staff to help improve their performance.150 Experience from 

the Houston Forensic Science Center reveals that formulating efficacious 

blind testing systems significantly helps determine error rates and 

preconceived biases in existing laboratory practices.151 These systems also 

help identify the distinct challenges a laboratory is facing vis-à-vis how 

evidence is collected, cases are sorted and categorised and results are being 

interpreted and documented while issuing final reports.152 Another 

suggestion is to make use of a process called ‘sequential unmasking’ which 

requires keeping some information hidden from forensic scientists to 

reduce inappropriate biases and untrustworthy analyses.153 For example, 

while identifying whether the DNA type of a suspect matches a sample 

extracted from the crime scene, the reference sample from the crime 

science is kept hidden until the forensic analyst characterises the DNA type 
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of the suspect.154 These checking mechanisms at the laboratory stage will 

help prevent a multiplying of errors as the evidence enters the judicial 

process.155 In order to further enhance the knowledge of laboratory staff, 

the results of Periodic Scientific Performance Audits must be shared with 

them to ensure dynamic knowledge, ability, and awareness of qualified 

staff.156  

Scholars who oppose empirical testing argue that it imposes 

unsustainable costs, and may be perceived as an unfair method to evaluate 

the work of laboratory professionals and could threaten their employment. 

However, such apprehensions can be kept at bay by sharing and exchanging 

data samples and results among crime labs, legally mandating blind 

proficiency testing and assuring employees that test results will only be used 

to create better laboratory protocols to judge their work in the future.157 

These tests are also an excellent way to overcome false positives in sensitive 

forensic techniques and build relationships and joint case management 

tracking systems with law enforcement agencies in the long run.158 

Furthermore, flexible work hours with greater autonomy involves 

formulating helpful laboratory practices and a high level of awareness 

among all stakeholders. 
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Thus, when foundational practices are rectified in laboratories, they 

will also help courts identify and engage with inaccurate or dubious expert 

testimony.159 

D. JUDICIAL REGULATION  

Criminal trials involve complex evidence and depend on accurate 

fact-finding exercises: a function that forensic function plays a crucial role 

in fulfilling.160 Even when experienced professionals with near-flawless 

technical and analytical skills handle cases, if a method’s foundational 

validity is based on an erroneous premise, the harms that accrue will remain 

the same.161 Evidence on bite marks, footprints and firearms have been 

regularly disputed.162 Despite this, the consistent codification of non-

empirical findings of accuracy has led to their frequent use in courtrooms.163 

Thus, courts play an essential role in regulating the forensic science 

discipline. 

It was in the case of Selvi v. State of Karnataka164 (“Selvi”) that the SC 

provided some guidance on the standards to be used while analysing the 

reliability of scientific evidence. The SC in Selvi was tasked with analysing 

the scientific and legal validity of polygraph examinations and Brain 

Electrical Activation Profile (BEAP) tests that are used a part of criminal 

investigations. The SC held that polygraph examinations and other similar 
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tests that rely on the testimonial responses of a defendant have been 

empirically proven to suffer from numerous limitations including errors 

associated with false positives and false negatives, drawing ‘confirmatory’ 

inferences based on the physiological responses of the defendant (such as 

nervousness, anxiety, confusion), and errors arising from false memories or 

traumatic recollections of an incident.165 The SC observed that such tests 

often diluted an examiner’s ability to recognise deliberate attempts on the 

part of the subject to manipulate test results and did not provide any 

conclusive guidance as to the nature of the subject’s involvement in a 

crime.166 The SC concluded that for scientific evidence to be treated as 

reliable, it should meet the ‘beyond a reasonable doubt’ standard 

necessitated in criminal cases.167  

The SC’s judgment in Selvi is also instructive on the issue of testing 

the validity of forensic evidence using constitutional standards. According 

to the SC, psychiatric examinations like narco-analysis, brain mapping and 

lie detector tests cause the subject to enter into a hypnotic trance, allowing 

investigating officers to gain access to the privacy of a human mind. Such 

tests are an intrusion into the subject’s mental privacy, thereby violating the 

right to privacy and personal liberty under Article 21 of the Constitution.168 

As a result, such techniques dilute the voluntariness of the statements made 

by the subject and hence violate the requirement of free consent and the 

right against self-incrimination under Section 20(3) of the Constitution of 
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India. This finding was in stark contrast to SC’s highly controversial 

judgment in State of Bombay v. Kathi Kalu Oghad, which held that the taking 

of bodily samples or impressions such as fingerprints, and handwriting 

samples by an investigating officer in custody or under court orders were a 

necessary part of the investigative process and hence not in violation of 

Section 20(3) of the Constitution.169 Thus, in Selvi, the SC emphasised the 

need to test the validity of such forensic evidence on the basis of 

constitutional safeguards and a ‘broader standard of reasonableness’ to 

ensure that the defendant’s free trial rights, right to privacy and personal 

liberty and the right against inhuman or cruel treatment are not violated.170  

Despite the ruling in Selvi, reports reveal that investigating officials 

that rely on defendants as the main source of evidence continue to routinise 

the use of torture and other forms of coercion to extract bodily samples, 

conduct psychological tests and obtain involuntary confessions in custodial 

environments.171 This raises concerns about the effective implementation 

of the ruling in Selvi. As Jinee Lokaneeta argues, the decision in Selvi largely 

focussed on the dilution of consent and inadmissibility of psychological 

tests, but did not recognise the role of forensic psychologists in continuing 
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to allow the extraction of confessions in forensic laboratories.172 She notes 

that the Indian government’s decision to legitimise the use of such “scientific 

investigations” to replace physical torture is misplaced as forensic 

psychologists operating in hospitals and FSLs who vouched for the utility 

of such methods have “unofficially replaced the police as interrogators” and have 

“created another confessional site for interrogation”. 173   

Recent judicial precedents on the use of scientific evidence in India 

disclose that courts have failed to condemn the use of unreliable forensic 

techniques and have even relied on techniques that have been proven to be 

junk science. For instance, a large proportion of narco-analysis tests 

occurred after the SC’s verdict in Selvi, with the Delhi High Court in 2019 

insisting on the availability of a narco-test facility in a Delhi FSL.174 

Similarly, while imposing the death penalty on the four accused during the 

trial of the Nirbhaya gang-rape case, the SC extensively relied on bitemark 

evidence that has resulted in wrongful convictions around the world and 

has been proven to be grossly misleading.175 In this case, the SC selectively 

drew from one-sided academic literature and limited expert testimony to 
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conclude based on a dubious standard of proof that the marks were ‘most 

likely’ caused by the accused persons.176 The use of the ‘reasonable medical 

certainty’ standard by the judiciary to evaluate bitemarks has been harshly 

criticised as there is no accepted threshold or measurable scientific criteria 

to determine its application in different cases.177 Further, justifying forensic 

evidence merely because there was no visible tampering with the samples 

in question does not meet the standard of proof ‘beyond a reasonable 

doubt’.178  

Thus, in comparison to foreign jurisdictions, the reluctance of 

Indian courts to consistently make use of accepted standards to determine 

reliability of forensic evidence is indicative of the gaps in the law as well as 

a cumulative failure to embrace empirical and science-driven approaches to 

the law.  

In contrast, the decision of the Supreme Court of the United States 

(SCOTUS) in Daubert v. Merrell Dow Pharmaceuticals, Inc. (“Daubert”), is 

dubbed to have revolutionised the standards for evaluating scientific 

evidence.179 The question before the SCOTUS in Daubert was to establish 
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what criteria judges must follow while identifying the admissibility of 

scientific evidence. Before Daubert, courts relied on the ruling in Frye v. 

United States (“Frye”), in which the Circuit Court laid down the imprecise 

‘general acceptance test’ to hold that all scientific evidence that was 

‘sufficiently established to have gained general acceptance in the particular 

field in which it belongs’ be deemed admissible. In determining what 

constituted general acceptance, the Frye standard valued the testimony of 

forensic practitioners and not empirical validity.180 Thus, when the 

petitioners subsequently challenged this vague standard in Daubert, the 

SCOTUS formulated four relevant criteria to determine admissibility. They 

were: 1) whether the scientific knowledge can be tested or falsified; 2) 

whether the scientific technique used has been published or subjected to 

peer review; 3) the potential error rate of the technique employed; 4) how 

far it agrees with the Frye standard of general acceptance.181  

It is interesting to note that the SC in Selvi acknowledged the 

relevance of the Daubert standard and extensively relied on prior empirical 

studies carried out in the relevant forensic sub-discipline.182 Unfortunately, 

Indian courts are far behind and are yet to formulate a standard to evaluate 

the reliability of scientific evidence. There are also very few instances in 

which Indian courts have relied on the Daubert standard while testing the 
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scientific validity of forensic evidence.183 As highlighted in previous 

sections, judicial engagement with scientific evidence revolves around the 

admissibility of expert evidence using vague standards. Very rarely have 

courts stressed on the need to adopt a practical and rational approach while 

accepting scientific evidence and rejecting such evidence only on justifiable 

grounds.184  

Courts must tread a fine line while interpreting forensic methods: 

they must avoid overemphasising the validity of specific tests, particularly 

in cases involving sexual offences, and keep up with the changing research 

techniques employed by specialists.185 In the long run, checking 

mechanisms must encourage courts to devise a higher and practically 

determinable standard of proof and to carry out their verification exercises 

when reports and forensic testimony come before them.186 Even well-

accepted judicial standards should not be treated as the final solution and 

must be scientifically critiqued. For example, the SCOTUS’ much-lauded 

decision in Daubert has recently been criticised for having failed to demand 

that rigorous systematic research must first be carried out to understand the 

advantages and defects of different forensic methods and validate their 
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accurate implementation in changing contexts.187 Scholars argue that in the 

absence of foundational testing of these methods, the Daubert’s test stands 

on shaky ground.188 Such engagement with judicial precedent helps courts 

constantly reinvent evidentiary standards to keep up with changes in the 

field of forensic science. Perhaps the greatest reward to the forensic science 

community has come post-Daubert when researchers have begun finding 

new ways for courts to overcome challenges using error rate comparisons 

which are explicitly defined in each factual circumstance.189 

Judges must go beyond perfunctory examinations of expert 

statements and judiciously engage with contrasting precedent before 

arriving at decisive conclusions on admissibility.190 Questioning scientific 

experts on their reports and testimonies will keep out scientific conclusions 

that are drawn by incompetent or even fraudulent forensic professionals.191 

Further, the high standard of ‘beyond a reasonable doubt’ must be strictly 

followed while admitting scientific evidence. Disregarding accurate 

scientific testimony as well as overvaluing scientific proof as fully 

conclusive can seriously disadvantage either party. For example, in the 

United States, a party that admits blood sample evidence is at an advantage 

as courts have tended to liberally admit such samples without seeking expert 
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opinion or verifying the accuracy of forensic findings.192 Therefore, the 

weight attached to scientific evidence by courts must be justified and 

detailed with cogent reasons provided by judges while testing the 

admissibility and reliability of such evidence.  

Since all stakeholders do not directly handle forensic traces, it is 

essential to train officials at every step of the process to foster a culture of 

understanding from common knowledge, to avoid delays in delivering 

reports and court documents.193 To illustrate, the Forensic Sciences 

Department under the government of Tamil Nadu has created a system 

that provides all laboratories with a copy of court judgments in every case.194 

This also means that lab reports are brought on the court’s record. Such an 

exercise connects legal and scientific information while simultaneously 

saving the valuable time of both lawyers and forensic lab experts who do 

not have to go through any hardships to find these documents. By creating 

awareness among all stakeholders (judiciary, prosecution, police, social 

welfare, and laboratories) to pass on vital information made available to 

them regularly, testing costs can be minimised, standards improved, and 

scientific methods strictly followed.195 

There must also be a greater degree of inclusion of forensic 

specialists within the legal system that can help balance out unbalanced 
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narratives. Some scholars suggest that courts should be allowed to turn 

down evidence from facilities that did not previously meet quality 

thresholds, carry out lab inspections at random by regulatory authorities 

and disclose the results of quality checks to the public.196 These measures 

will incentivise laboratories to perform better, enhance transparency and 

accountability and improve the trust that various stakeholders place in these 

facilities.197 The establishment of clear standard practices followed by 

forensic laboratories to test the validity of different scientific techniques 

can further assist judges in determining the reliability of different kinds of 

evidence.198  

Training judges to read and understand scientific documents like 

forensic reports is also of utmost significance. While determining whether 

a given evidentiary sample is a match, judges must be trained to understand 

the trade-off between false positives and false negatives before arriving at 

the likelihood ratio. A likelihood ratio will help decision-makers 

approximate to what extent prior odds of a particular fact or evidentiary 

narrative have changed when the given forensic findings are taken into 

account.199 With the help of this numerical or verbal calculation, judges can 

go beyond relying on textbook opinions and identify for themselves by 

testing the hypothesis of a match, whether the likelihood ratio satisfies the 
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standard of proof in the given case.200 However, in order for judges to be 

able to compare likelihood ratios and measure their impact vis-à-vis 

forensic methods, they must be taught to interpret statistical information 

and understand how the threshold of proof may vary depending on the 

kind of forensic evidence. This would imply that forensic methods that are 

known to be less reliable, such as handwriting samples or shoe marks, 

would have to be held up to a higher likelihood ratio as opposed to DNA 

profiles created in a sexual offence. One way to implement this would be 

to train forensic professionals to brief judges by simplifying methods and 

effectively communicating to them what is at stake in cases involving 

complex forensic evidence.  

Rather than tailor laboratory procedures to suit courtroom 

practices, future discourse within the discipline must aim to expand its 

scope into social policy, medicine, data analytics, intelligence, criminology, 

security, as well as sentencing and punishment procedures. As Professor 

Erin Murphy argues, the shift in forensic practices from first-generation 

forensic evidence (hair or pattern analysis, bite marks, firearms, and 

ballistic) towards ‘second-generation forensic evidence’ (location tracking, 

biometrics, digital forensics, and other database-driven techniques) should 

also take place in courtrooms.201 In conclusion, only if judges, lawyers and 

investigating authorities are trained in the fundamentals of forensic science 

techniques and are taught to monitor how evidence is handled and 

                                                 
200 David H Kaye, ‘Hypothesis Testing in Law and Forensic Science: A Memorandum’ 
(2017) 130 (5) Harvard Law Review Forum 127, 132; Edward K Cheng, ‘The Burden of 
Proof and Presentation of Forensic Results’ (2017) 130 Harvard Law Review 154, 156. 
201 Murphy (n 5) 636. 



Winter 2021 Critiquing the Regulation of Forensic Science Laboratories in India   243 
 

interpreted during criminal trials can they add value to the criminal justice 

process. 

IV. CONCLUSION 

The chain of forensic science is only as strong as its weakest link. 

Understandably, the Indian government wants to speed up the regulation 

of the forensic industry to meet rising demands. Nevertheless, without a 

thorough revaluation of existing systemic deficiencies using data backed by 

science, no amount of policy-making can address on-ground challenges 

faced by forensic science laboratories in India. The consistent failure on the 

part of governments to regulate the forensic science discipline has resulted 

in a considerable absence of updated, reliable empirical research on the 

functioning of forensic science laboratories. Critical gaps in legislation and 

oversight have created a fragmented framework of public and private 

forensic laboratories resulting in the duplication of costs, and the sprouting 

of superfluous, unsupervised, and ill-equipped laboratories that indulge in 

profiteering.  

Today, there are large disparities in the internal functioning of 

forensic laboratories in terms of the quality of services offered, levels of 

funding, staff availability and accreditation systems. Existing laboratory 

practitioners bear excessive workloads, face several bureaucratic hurdles 

and have no standard procedures to guide their work. This has resulted in 

rampant mishandling of scientific evidence, error-prone data records, 

disgruntled and disincentivised staff, unreliable expert testimony and 

outdated research techniques. 



244                                     NLUJ Law Review  Vol. 7.2 
 

A comprehensive analysis of these problems leads us to an 

inevitable conclusion: the existing forensic science landscape in India is far 

from perfect. Experience from other jurisdictions presents a guiding plan 

to Indian regulators on how not to perceive forensic regulation as an 

oversimplified exercise free from all imperfections. A future regulatory 

model must account for the unique developmental needs of individual 

laboratories derived from extensive scientific research. Using empirical 

findings, a public-private model that values laboratory independence while 

simultaneously recognising the need for external supervision is proposed. 

Ultimately, revamping Indian forensic laboratories using a dynamic 

participatory approach that involves key socio-legal stakeholders is an idea 

worth exploring. From the viewpoint of a disintegrating criminal justice 

system, it is undoubtedly a step in the right direction.  


