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Overview

1. Describe forensic DNA, DNA databases and the value of forensic 
DNA in criminal investigations

2. Discuss the status of the use of forensic DNA/databases in Africa 
and globally

3. Describe the importance of harmonisation of DNA analysis/ 
databases – transnational exchange of DNA data

4. Using the UK NDNAD as a case example, discuss the 
impact/effectiveness of DNA evidence to all recorded crime

5. Discuss why it is important to regulate the use of forensic DNA
6. Describe a model for the development of a regulatory framework 

for forensic DNA analysis in Africa
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Introduction: Forensic DNA (STR) Profile
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Introduction: Intelligence DNA Databases

• Electronic/physical archive of forensic information/material
• Distinction between a database and databank
• Automated or semi-automated forensic comparisons
• Establishing unknown links

—Reference vs questioned
—Reference vs reference
—Questioned vs questioned

• Provides intelligence
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The investigative 
process
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Use of forensic 
DNA/ Databases

National Policing Improvement Agency (2012). 



Introduction: NDNAD Case Study
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https://www.bbc.co.uk/news/uk-england-york-north-yorkshire-43487340

FIND Strategy Board (2019) 

• 1997 burglaries
• 1988 rape

—27 year old woman
• Cold Case Review

—Cleveland & North Yorkshire Major 
Investigation Team

—Semen from victim’s skirt
—DNA 17 profile loaded in NDNAD

• NDNAD hit in 2017
—Andrew Pennington

• Jailed for 10 years in 2018

https://www.bbc.co.uk/news/uk-england-york-north-yorkshire-43487340
https://www.bbc.co.uk/news/uk-england-york-north-yorkshire-43487340


DNA Profiling in Africa
• Publicly available information 

indicates about 1.3M forensic 
DNA profiles held in the region
—Botswana: >3800
—Egypt: >4,162
—Ghana: >1,193
—Namibia: >1866
—South Africa: >1,240,168
—Tunisia: >17,070
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https://dnapolicyinitiative.org/wiki/index.php/Main_Page


National forensic DNA databases
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Continent/region Country Number
Africa Algeria, Botswana, Egypt, Morocco, Mauritius, Namibia, South Africa, 

Sudan, Tunisia.
9

Asia Bahrain, China, Indonesia, Iran, Israel, Jordan, Japan, Kuwait, Lebanon, 
Malaysia, Qatar, Saudi Arabia, Singapore, South Korea, Syria, United 

Arab Emirates, Uzbekistan.

17

Europe Albania, Austria, Azerbaijan, Belarus, Belgium, Bulgaria, Croatia, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, France, Georgia, Germany, 
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein, Lithuania, 

Luxembourg, Macedonia, Malta, Montenegro, Netherlands, Norway, 
Poland, Portugal, Romania, Russia, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Ukraine, United Kingdom.

40

North/South America Argentina, Brazil, Canada, Chile, Colombia, Costa Rica, Ecuador, El 
Salvador, Honduras, Jamaica, Panama, Peru, St Lucia, United States of 

America, Uruguay.

15

Australasia Australia, New Zealand. 2
Total 83

Amankwaa, A. O. (2018); FGPI. (2017, December 18); INTERPOL. (2019)



Transnational Exchange of DNA Data
• The EU Prüm Framework 

—Network of separate national 
databases of member countries

—DNA, fingerprints & vehicle 
registration information

• Prüm Treaty signed by 
—Austria, Belgium, France, Germany, 

Luxembourg, the Netherlands, and 
Spain on 27 May 2005

• Adopted into EU legislation in 2008
—Requires all member states to create 

a database that can be accessed by 
other member countries.

• More than 7 million subject profiles 
and 1 million scene profiles
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NDNAD Case Study
• 20th April 2018: importation from Netherlands to Dover

— six firearms concealed in car; ammunition individually wrapped in 
brown tape

• 1st September 2018: importation from Holland to Immingham 
— led to the seizure of ten Heckler and Koch P2000 semi-automatic 

firearms and approximately 250 rounds of live compatible 
ammunition. 

• Analysis of DNA taken from the weapons and packaging 
— identification of two brothers; Daniel Burdett present at both 

scenes and Richard Burdett at one. 
— Both were in Holland, with Daniel being on the run for 5 years. 

• European Arrest Warrants: 
— Richard Burdett & Daniel Burdett arrested and returned to the UK 

• Both found guilty after trial in September 2021 
— 25 years for Daniel Burdett and 18 years for Richard Burdett

• Further DNA links were made via Prüm DNA exchange to 
France and the Netherlands

10

https://www.bbc.co.uk/news/uk-england-merseyside-58657274


Forensic DNA Databasing in UK

Established on 
10th April 1995: 
6 STR (SGM) 

System

10 STR (SGM+) 
System in 1999

16 STR (DNA17) 
System in 2014

21 STR + 1 YSTR 
+ 1 YIndel

(DNA24) System 
in Scotland 2015
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Core Loci
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Inclusion criteria – reference profile

Retained or 
destroyed 
based on 
statutory 

requirements

FIND carry 
out 

automated 
searches for 

matches

Automatic 
addition of 

profiles onto 
NDNAD

DNA profiling 
by Forensic 

Science 
Provider

DNA 
sampling by 

police

Arrest for a 
recordable 

offence
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Inclusion criteria – crime scene profile

Profile 
retained until 
it matches a 

subject 
profile 

FIND carry 
out 

automated 
searches

DNA profile 
added to 
NDNAD

No suspect 
identified

DNA profiling 
by FSP

Sent for Lab 
analysis / 

Rapid DNA

Bio-evidence 
recovered 
from crime 

scene

14



National DNA Database (NDNAD)
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FIND Strategy Board (2023) & NDNAD Statistics as of 31 March 2023; Wiles (2020); Amankwaa and McCartney (2019)

>9% of the UK 
population

Data source: all UK 
forces

~7M subject profiles
~5.9M individuals
4,381 Volunteers

670,817 crime scene 
profiles

~776,488 matches* 
(04/2001 – 03/2022)

64.8% match rate
Crime resolution: <1%

https://www.gov.uk/government/statistics/national-dna-database-statistics


Growth of NDNAD Subject profiles
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FIND Strategy Board (2023) 
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Number of subject profiles loaded per year 
(in thousands)

17



Scene profiles loaded per year 
(in thousands)
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Number of matches 2021/22
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FIND Strategy Board (2023) 

• Routine subject-to-crime scene 
matches: 22,477

• Crime scene-to-crime scene: 1,052
• Non-routine partial matches: 4,375
• About 221,531 crime scene profiles 

are yet to match a subject profile



Impact & Limitations

• Scene attendance
• Recovery of Biological 

material
• DNA yield
• Probative value of DNA

—Alternative tools
—Circumstantial evidence

20

Wiles (2017)



Advantages & Limitations

• Advantages
—identification of unknown suspects
—identification of linked offences through stain-to-stain matches
—for criminal career research to understand the behaviour of known or 

unknown serial offenders and to study crime patterns
• Disadvantages/Limitations

—Databases are not comprehensive
—success of the NDNAD is largely based on the addition of 

relevant/quality incident/scene DNA
—DNA database matches are not always probative
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Regulation of Forensic 
DNA Profiling & 

Databases
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Why regulate DNA Profiling & NDNAD? & 
How?
• Adventitious matches

—Raymond Easton case 1999
• Transfer & Persistence 
• Public security concerns
• Probative value of DNA
• Article 8 rights - Privacy issues
• “Genetic exceptionalism” of DNA
• Familial searching
• Function creep
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Why regulate the NDNAD? & How? (2)

Legislation Regulatory 
bodies

Codes of 
practice/ 

standards
Accreditation

Enforcement 
of laws & 

codes
Periodic 
reviews
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Regulation Ethos/ Principles
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Biometric Legislation
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Restrictive regime
(1995-2001)

• Criminal Justice & 
Public Order Act 
1994 (CJPOA)

• R v Weir [2000] 
EWCA Crim 43

Expansive regime
(2001-2013)

• Criminal Justice & 
Police Act 2001 
(CJPA)

• Criminal Justice Act 
2003 (CJA)

• S & Marper v the 
UK [2008] ECHR 
1581

Semi-restrictive 
regime
(2013-)

• Protection of 
Freedoms Act 2012 
(PoFA)

• Gaughran v the 
United Kingdom 
[2020] ECHR 144



Biometric Database Governance/ Regulation
UK Model
• Home Office – since 2012

—Forensic Information Database Service (FINDS)
• Forensic Information Databases (FIND) Strategy Board
• Commissioner for the retention & use of Biometric Material
• Forensic Science Regulator
• Biometrics & Forensic Ethics Group (BFEG)
• Scottish Biometrics Commissioner
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https://www.gov.uk/government/groups/national-dna-database-strategy-board
https://www.gov.uk/government/organisations/biometrics-commissioner
https://www.gov.uk/government/organisations/forensic-science-regulator
https://www.gov.uk/government/organisations/biometrics-and-forensics-ethics-group
https://www.biometricscommissioner.scot/


Conclusion

• Forensic DNA Profiling and databases provide intelligence to support 
investigations

• However, without an appropriate legislative framework and policy, an 
innocent person may go to jail, or a true offender may not be 
convicted

• Need to regulate DNA profiling and databases due to civil liberty 
concerns and issues associated with the integrity of the intelligence/ 
evidence and the limitations of DNA evidence.
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Questions?

Follow my research:
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https://twitter.com/aaron_amankwaa 

https://www.facebook.com/formetrics/

https://twitter.com/aaron_amankwaa
https://www.facebook.com/formetrics/

