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A B S T R A C T   

Recent worldwide humanitarian and security efforts reflect the growth of forensic science as a global practice 
supporting peace, prosperity, and justice. While the dominance of the Global North in published research and 
public attention may suggest that this practice is universally well-developed, many Global South jurisdictions are 
at a stark disadvantage in resourcing and technological capabilities. Continued development of forensic science 
as an international endeavour requires a narrowing of inequalities between jurisdictions, in line with the United 
Nations Sustainable Development Goals. Here we propose a framework of principles for the sustainable provision 
of transparent, high-quality forensic services meeting jurisdictional needs and limitations. We illustrate how this 
concept of ‘frugal forensics’ can be applied in the context of latent fingermark detection in two Global South 
jurisdictions, and how quality assurance frameworks can be developed to support this service.   

1. Introduction 

Forensic science has become a global practice going beyond its 
traditional province of supporting criminal investigations and the justice 
system to include humanitarian, peace, and security dimensions [1–4]. 
Collaboration in worldwide humanitarian efforts such as disaster victim 
identification in Thailand [5], post-conflict peacebuilding in Uganda 
[6], and management of highly infectious human remains in West Africa 
[7] are tangible examples. The global interconnectivity of these di
mensions is reinforced by international organisations leveraging the 
power of collaboration and partnerships across the forensic community. 
This includes INTERPOL, the United Nations, and the International 
Organization for Standardisation (ISO) establishing various working 
groups aimed at developing international forensic science standards or 
guidelines for best practice [8]. This prompts reflection on the contri
bution of forensic science to sustain peace and justice both locally and 
globally. In other words, how does forensic science align with the global 
endeavour for peace and prosperity for humanity and the planet? 

The United Nations Sustainable Development Goals (SDGs) (see 
Table 1) were universally adopted by United Nations Member States in 
2015 [9]. The SDGs aimed to build a set of shared global targets for a just 
and equitable world, decoupled from environmental degradation. The 
term ‘sustainable development’ predates the SDGs and is attributable to 
the Brundtland Commission [10], which defined sustainable develop
ment in 1972 as “meeting the needs of the present without compro
mising the ability of future generations to meet their own needs”. The 17 
SDGs are intertwined, and the ‘SDG 16 –Peace and Justice’ goal implies 
forensic science service provision as an essential service in achieving 
sustainable development. The pursuit of justice is not only worthy in its 
own right, it is also crucial in eliminating violence against women and 
girls [11] (SDG 5 – Achieve gender equality and empower all women 

and girls) and reducing inequality through provision of accurate evi
dence (SDG 10 – Reduce inequality within and among countries). 
Pervasive in the SDGs are the unique requirements of the Global South, 
which deserve special attention and consideration. 

At the heart of the SDGs is the drive to reduce inequalities between 
nations and to transfer resources, knowledge, technology, and capability 
to the Global South. The denominations ‘Global North’ and ‘Global 
South’ are not geographic labels, but instead relate to socio-economic 
development and global influence [12]. The Global North is usually 
equated with technically developed and well-resourced countries, 
whereas Global South often denotes politically or culturally marginal
ised regions with comparatively limited income. Adaptation of 
cost-effective, fit-for-purpose and sustainable forensic practices recog
nises the unique conditions of the Global South against the backdrop of 
the Global North best practices and standards. 

To understand the potential of forensic science as a driver for a 
sustainable future, we must first examine the status quo of forensic 
science provision around the world. A Scopus bibliometric search of 
articles using “forensic science” as a search term reveals that the space is 
dominated by literature emanating from the Global North (Fig. 1). A 
similar conclusion may be drawn from a more detailed recent study [13] 
examining research trends in the area of forensic fingermark detection 
and interpretation. The research hegemony, resourcing, and advanced 
capabilities of the Global North may convey the view that forensic sci
ence provision is globally well-developed. However, the stark reality is 
that the majority of Global South nations face substantial obstacles in 
forensic science service provision in comparison to the Global North. For 
example, literature reveals that challenges of the Global North revolve 
around high-level issues such as forensic backlogs [14,15], human bias 
or error influencing decision-making [16–18], and the need for evalu
ative and activity level reporting [19,20]. By contrast, the Global South 
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faces fundamental resourcing issues such as a lack of DNA or fingerprint 
databases [21,22], inadequate training [23,24], and supply chain 
problems [25,26]. It is hence unsurprising that the limited forensic 
research literature from the Global South largely focuses on the chal
lenges around developing and strengthening fundamental forensic sci
ence capability and service provision. 

A further layer of complexity is that each country in the Global South 
contends with its own unique challenges that may influence the devel
opment, implementation, management, and governance of quality 
forensic service delivery systems [1,8,27]. This makes international 
standards of uniformity, such as accreditation, notional for some juris
dictions. Ensuring robustness of the systems surrounding the forensic 
process is an essential element to the successful implementation of 
methodologies and service models. The development and maintenance 
of quality management (QM) systems to support consistency, accuracy, 
transparency, and continuous improvement in service delivery is widely 
recognised as key to quality assurance [28–31]. Although the need for 
scientifically valid methods and recognised QM systems cannot be un
derstated, the regional models of forensic science provision are inevi
tably linked to local factors and demands. This raises the question of 
how the Global South can adapt forensic practices suited to their locality 

and still maintain fit-for-purpose quality benchmarks. Altogether, these 
issues highlight the gap between Global North and South and present a 
pivotal test to the provision of quality forensic science as a global 
endeavour. 

Here we propose an example, demonstrated through evaluation of 
sustainable fingermark detection protocols, of how Global South juris
dictions can adapt to the challenges of their locality, towards sustainable 
provision of forensic science services. This can be achieved by recog
nising vulnerabilities within the process and building resilient capacity 
through delivery of innovative, simple and economical services meeting 
fit-for-purpose quality benchmarks, rather than striving for the provi
sion of technologies or techniques outside of available means or capa
bilities. This approach follows a concept we refer to as frugal forensics, 
defined as the development of resilient and economical forensic science 
provision that meets the needs of society without compromising quality 
and safety. This concept is derived from a combination of frugal inno
vation [32] and the Brundtland Commission [10] definition of sustain
able development. Frugal forensics is based on three core principles; 
Resilient, Economical and Quality, and six attributes; Performance, 
Accessibility, Availability, Cost, Simplicity and Safety (PAACSS) (Fig. 2), 
which underpin the sustainable provision of forensic science services. At 
the heart of this approach is shifting the focus from ‘pure’ performance 
to a holistic consideration of jurisdictional vulnerabilities, while still 
ensuring that risks or limitations are recognised and documented to 
ensure transparent, high-quality service provision. 

While it may not have been explicitly defined previously, sustainable 
forensic science provision is not a new concept, as by nature and ne
cessity it is embraced in Global South countries due to their unique 
needs. However, its development thus far has been piecemeal and ad 
hoc. The challenge to be faced is for it to be systematically integrated 
and aligned to international standards as far as can be practically ach
ieved. This paper illustrates how this concept can be applied through 
examination of the context of two Global South jurisdictions’ latent 
fingermark detection services. In addition, a tool is proposed for eval
uative assessment of a method’s sustainability in light of ‘frugal foren
sics’ principles and demonstrated through its application to one of these 
jurisdictions. Finally, a discussion is presented regarding how quality 
assurance frameworks can be developed to support sustainable forensic 
science service. Although this approach focusses on fingermark detec
tion, the considerations raised in terms of the economics, resilience and 
quality are also applicable to sustainability of the broader forensic sci
ence service provision. One of the objectives of this discussion is to 
promote an inclusive and outward looking forensic science, particularly 
at this juncture when the forensic community is re-examining the state 
and definition of forensic science [33]. 

2. Latent fingermark detection service provision - two Global 
South jurisdictions’ perspectives 

The successful detection of latent fingermarks is a crucial forensic 
tool used in humanitarian and criminal investigations globally [13,34]. 
Over the last two decades there has been a significant increase in 
research improving existing techniques and developing novel tech
niques [13,35–37]. However, this research has largely focussed on 
improving performance relating to the quality and quantity of finger
marks detected, without considerations of sustainability or applications 
in jurisdictions with limited resources. Implementation of these tech
niques in operational settings may not be feasible in Global South 
countries due to cost, availability, or accessibility of resources and 
appropriately trained staff. Below we examine the constraints of two 
Global South jurisdictions (Seychelles and Brazil) in the domain of latent 
fingermark provision and discuss responses in line with the frugal fo
rensics concept. 

Seychelles is an archipelago of 115 islands in the West-Indian Ocean 
spread over a vast sea area of 1.4 million square kilometres, covering a 
total land mass of 444 square kilometres. It is the smallest African state 

Table 1 
The United Nations Sustainable Development Goals [9].  

Goal 
Number 

Goal Name Goal Description 

SDG 1 No Poverty End poverty in all its forms everywhere 
SDG 2 Zero Hunger End hunger, achieve food security and 

improved nutrition and promote 
sustainable agriculture 

SDG 3 Good Health and Well- 
being 

Ensure healthy lives and promote well- 
being for all at all ages 

SDG 4 Quality Education Ensure inclusive and equitable quality 
education and promote lifelong learning 
opportunities for all 

SDG 5 Gender Equality Achieve gender equality and empower all 
women and girls 

SDG 6 Clean Water and 
Sanitation 

Ensure availability and sustainable 
management of water and sanitation for all 

SDG 7 Affordable and Clean 
Energy 

Ensure access to affordable, reliable, 
sustainable and modern energy for all 

SDG 8 Decent Work and 
Economic Growth 

Promote sustained, inclusive and 
sustainable economic growth, full and 
productive employment and decent work 
for all 

SDG 9 Industry, Innovation 
and Infrastructure 

Build resilient infrastructure, promote 
inclusive and sustainable industrialisation 
and foster innovation 

SDG 10 Reduced Inequalities Reduce inequality within and among 
countries 

SDG 11 Sustainable Cities and 
Communities 

Make cities and human settlements 
inclusive, safe, resilient and sustainable 

SDG 12 Responsible 
Consumption and 
Production 

Ensure sustainable consumption and 
production patterns 

SDG 13 Climate Action Take urgent action to combat climate 
change and its impacts 

SDG 14 Life Below Water Conserve and sustainably use the oceans, 
seas and marine resources for sustainable 
development 

SDG 15 Life on Land Protect, restore and promote sustainable 
use of terrestrial ecosystems, sustainably 
manage forests, combat desertification, 
and halt and reverse land degradation and 
halt biodiversity loss 

SDG 16 Peace, Justice and 
Strong Institutions 

Promote peaceful and inclusive societies 
for sustainable development, provide 
access to justice for all and build effective, 
accountable and inclusive institutions at all 
levels 

SDG 17 Partnerships for the 
Goals 

Strengthen the means of implementation 
and revitalise the global partnership for 
sustainable development  
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with a population of approximately 100,000 [38] and a fragile economy 
largely based on tourism. The potential socio-economic impact of crime 
on a small island community and fragile economy has led the Govern
ment to substantially invest in strengthening forensic science service 
provision, including fingermark recovery and detection capabilities. The 
fingermark section established in 1962 was the first formal local forensic 
science service and is strongly influenced by the United Kingdom model; 
Seychelles being a former British colony. This is evident with most of the 
personnel trained in the United Kingdom and the use of the “Fingermark 

Visualisation Manual” published by the UK Home Office Centre for 
Applied Science and Technology (CAST) [39] as the basis for applying 
fingermark detection methods. 

Relative to population size, Seychelles can be considered to have 
adequate resources and locally trained staff within a unified forensic 
science service, which operates on a hybrid of local service provision 
and overseas outsourcing under the auspices of the Seychelles Police. 
However, Seychelles is particularly vulnerable to supply chain disrup
tion as it sits at the end of the commercial supply chain due to its 
geographically remote location [25]. As an example, the common car
rier solvent HFE-7100 (methyl nonafluorobutyl ether) used in amino 
acid detection reagents is both expensive (ca. USD$240 per litre) and 
prone to restricted supply [40,41] due to the contribution of fluorinated 
greenhouse gases to climate change. This risk is exacerbated as it is a 
single-source proprietary solvent from 3 M™ Novec™ [42] under de
mand from multiple industries. It follows then from the perspective of a 
low-budgeted laboratory in a remote location that the reliance on 
HFE-7100 poses a high risk to service continuity. In the context of frugal 
forensics, modifying detection reagents to use an alternative carrier 
solvent that is inexpensive and less susceptible to supply disruption 
would be a step towards more sustainable and resilient development of 
the latent fingermark service. 

Brazil is a vast country in South America with a land mass of 8.5 
million square kilometres and diverse environmental conditions ranging 
from dry regions in the arid Caatinga to the humid Amazon rainforest. 
Globally, it is the fifth largest and sixth most populous country, with a 
current population of about 216 million people, 87% of whom live in 
urban areas [43]. Brazilian forensic science service provision is divided 
amongst 28 government agencies, including the federal police. There are 
27 autonomous governance states in Brazil, and each state’s forensic 
science service is subordinated to the local state governments. The ser
vices and facilities are predominantly centralised in the capital cities or 
at a federal police superintendence, with a comparative lack of resources 
at the regional level. In a Brazilian government report [26], the lack of 
resources and training in regional areas were underlined as the primary 
challenges in fingermark provision, leading to a high proportion of 

Fig. 1. Number of publications on “forensic science” in a simple Bibliometric search on Scopus for the (a) Total papers 1972–2022 (b)Top 10 countries and (c) Top 10 
Global South countries. 

Fig. 2. Principles and attributes of sustainable forensic science provision.  
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unsolved murder cases as the perpetrators are not able to be identified 
[44]. 

Brazil also suffers from aggressively high inflation for goods and 
services [45]. Although exacerbated by COVID-19, this inflationary 
pressure arrived before the pandemic and contributes to high levels of 
social inequality leading to increased violence reflected in government 
reports over the 20 years. In the face of this economic climate, one of the 
government strategies to strengthen forensic science service provision 
was the investment in key forensic science research areas. Brazil 
currently accounts for only 1.5% of scientific production across inter
national journals [46]. The Brazilian main scientific research funding 
agencies have been issuing public notices to support forensic science 
services [47,48]. However, the unstable funding of outcomes and cur
rent freeze on research incomes make the state of Brazilian research 
increasingly fragile [49,50]. Therefore, there is a need for frugal fo
rensics to address the limited resources and training available in remote 
jurisdictions. One potential avenue is a frugal forensic approach using 
natural products to develop simple, low-cost, non-toxic and readily 
available protocols in a Brazilian context. 

Several papers have been published on using naturally occurring 
substances for latent fingermark detection [51–56]. This has included 
treatments as diverse as amino acid reactive stains [51,52], spice pow
ders and extracts [57,58], mineral pigments [56] and flours [59]. For 
example, genipin is a natural blue-violet dye extracted from gardenia 
fruits, used in food and fabric colourants, and considered safe and 
environmentally friendly [60]. The genip tree (Genipa americana L.) is 
native to the Amazon biome [61] and the indigenous populations pre
pare the dye from the fruit to paint their bodies and ornaments [61]. 
Genipin has been reported to have good potential as a fingermark re
agent, reacting with amino acids to produce a blue-coloured complex 
with fluorogenic activity when illuminated at 590 nm and viewed with a 
barrier filter above 630 nm [51,52]. Alternatively, turmeric is a cheap, 
non-toxic and easily accessible common household ingredient that has 
been reported as a latent fingermark powdering technique [57]. Genipin 
and turmeric are potential candidates for the development of sustainable 
protocols for regional areas in Brazil where resources are lacking. These 
methods may be less effective in pure performance terms than analogues 
used in the Global North; however, this approach provides a fingermark 
protocol option rather than absence of it. 

3. Evaluation of sustainable protocols for latent fingermark 
detection 

Regardless of the local challenges, the development of protocols for 
forensic science service provision must be carried out in a manner 
reflecting international best practices and minimum requirements. For 
latent fingermark detection, the International Fingerprint Research 
Group (IFRG) guidelines [62] provide an objective evaluation and 
reporting framework for performance assessment of new or modified 
methods. The guidelines specifically recommend the testing of methods 
in the environment in which they are to be operationally used, aligning 
with the concept of frugal forensics as ‘meeting the needs’ of the locality. 
The recommendation for local validation can be seen as an extension of 
this recommendation that assesses not only performance but the sus
tainability of the method in consideration of local challenges. The IFRG 
guidelines recommend a grading system [63,64] to assess performance, 
and using this idea we suggest a similar grading tool (Table 2) for the 
assessment of the suitability of a method or service. This works by using 
the grading system to evaluate each of the six PAACSS attributes of 
frugal forensics to determine whether a forensic method or service can 
be considered sustainable within a specific context. 

As an example, the evaluation can be applied to a recently published 
work [65] comparing different 1,2-indanedione-zinc (IND-Zn) formu
lations in the context of supply chain and resource-limited constraints 
relevant to the Seychelles. IND-Zn is recognised as one of the most 
effective treatments for the detection of latent fingermarks on porous 

substrates. The referenced study focussed on identifying an effective and 
sustainable formulation, improving on the current ninhydrin method 
used by the Seychelles Police. It was demonstrated that the different 
formulations of IND-Zn are of comparable performance (Fig. 3) when 
compared head-to-head across five substrates, including depletion se
ries. A depletion series is a successive deposition of fingermarks on a 
surface intended to produce a gradual decrease in the deposited residue 
in order to test the sensitivity of the development technique [63]. The 
fingermark halves were graded according to the quality of the marks 
using the UK CAST assessment scale [63] (Table 3) and for comparison 
purposes the grades were classified into 3 groups [66]. 

Here we use the assessment tool (Table 2) to compare IND-Zn for
mulations employed by the UK Centre for Applied Science and Tech
nology (CAST) [67] as the nominal method, against a modified 
formulation used by the German Bundeskriminalamt (BKA) [68]. The 
main difference between the two formulations is the carrier solvent; 
CAST uses HFE-7100 which poses a major supply chain risk as outlined 
in the preceding section, while BKA uses petroleum spirit with a boiling 
point (bp) of 40–60 ◦C and is a readily accessible solvent providing a 
major advantage in reducing the supply chain risk. The difference in 
solvents also leads to a major variation in the cost of the respective 
formulations (Fig. 4). 

Due to the comparable performance between the formulations, a 
score of 0 was attributed to performance while a score of +2 was given 
for cost, given the major economic benefit of the BKA formulation for a 
low-budgeted laboratory (Table 4). Considering the lower supply chain 
risk and the significant flammability risk of petroleum spirits in com
parison to HFE-7100, a score of +2 and − 1 was attributed to Accessi
bility and Safety, respectively. While the flammability risk of petroleum 

Table 2 
Comparative score assessment tool.  

Comparative Score for each of PAACSS Recommendation Score (combined 
total) 

Score Description Total 
Score  

+2 Major benefit of alternative method ≥2 Strongly 
recommended 

+1 Significant benefit of alternative 
method 

1 Recommended 

+0.5 Minor benefit of alternative method 0.5 Maybe recommended 
0 No difference between methods   
− 0.5 Minor benefit of nominal method <0 Not Recommended 
− 1 Significant benefit of nominal 

method 
− 2 Major benefit of nominal method  

Fig. 3. Summary of fingermarks grading results categories into no marks 
detected (0), detected but not suitable for comparison (1–2) and suitable for 
comparison (3–4) showing comparable performance between the two 
formulations. 
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spirit is low when used in a properly fitted chemistry laboratory, it has 
been assumed that such resources are not readily available, so conse
quently a score of − 1 was assigned for Safety. Compared to the CAST 
method, the BKA method does not require an oven for sample process
ing. This is a significant benefit for a low-budgeted laboratory and 
consequently a score of +1 was attributed to Simplicity. 

Based on the assessment tool, a total recommendation score of +3.5 
was achieved, indicting a strong recommendation of the BKA method as 
a more sustainable formulation when compared against the CAST 
method in the context of Seychelles challenges. While this tool can be 
primarily used for decision making, it can also be beneficial in identi
fying areas of a method or service that require modification to achieve 
sustainability. Similarly to the hierarchy of controls in managing health 
and safety risks, a framework could be put in place for addressing factors 
contributing to negative scores, and subsequently re-evaluating sus
tainability of the modified approach using the tool. Altogether, this 
provides not only an objective and holistic evaluation in consideration of 
the jurisdiction-specific challenges, but transparency in the processes 
used to evaluate and select methods for implementation. This is crucial 
to demonstrate the validity and weighting of results provided to end- 
users of forensic information, and forms a critical component of qual
ity assurance in forensic science service provision. As highlighted pre
viously, quality assurance in the Global South can be challenging and 
this is further discussed below. 

4. Assuring quality in sustainable forensic science service 
provision 

Quality management (QM) systems based on competency-based 
standards such as ISO/IEC 17025 have been developed, implemented, 
and adopted by numerous forensic science facilities worldwide. Inde
pendent recognition of compliance with these standards via accredita
tion has become mandatory in certain jurisdictions [69]. The process of 
independent expert assessment for accreditation purposes has been 
argued as critical to ensuring minimum standards are met [30,70–72]. 
For forensic science to operate as a global endeavour where borders are 
no longer a barrier to intelligence-led investigation of crime, harmo
nisation of the information being shared and the quality systems used to 
produce it is key [73]. However, there are issues associated with the 
accreditation process that must be considered, particularly when 
assessing the value of this process in the context of sustainable service 
provision for facilities challenged by remote geography, limited access 
to peak technology or restricted budgetary support [74]. 

The drive for accreditation of critical service providers even in 
resource-limited or challenging environments is not unusual. In the 
African region for example, extensive reviews of critical health care 
services in resource-poor settings has led to collaborative strategic 
planning efforts to assist developing countries in fulfilling international 
quality system standards, such as ISO 15189 [75,76]. In Thailand, in
ternational accreditation of laboratory services within the health care 
sector was similarly challenging, in part due to the remote locations of 
some laboratories. This led to the development of a feasible, affordable, 
and sustainable national strategy to address the gap between current and 
best practice [77]. In addition to innovation and improvement of pro
tocols, the key to overcoming such challenges hinges on demand from 
within the field itself, coupled with the necessary political support [78]. 
Within the principles of sustainable practice, we need to look beyond a 
‘one-size-fits-all’ approach to accreditation as the sole answer to 
achieving this goal. 

As demonstrated in the health care setting [76], the importance of 
regional and international networks for promoting, developing, and 
implementing sustainable quality and ethical standards cannot be 
underestimated. Forensic practitioners have an obligation to the entire 
judicial system as impartial and accurate providers of information [79]. 
Moreover, the establishment of professional bodies adding account
ability of practitioners to professional and ethical standards through 
adherence to Codes of Practice, has been identified as a key strategy 
towards transparency and ethical provision of forensic service in regions 
such as South Africa [70]. 

Discussions on the suitability of the predominant accreditation 
standards currently used across forensic science disciplines have already 
been noted in international reports and inquiries (e.g. Ref. [14]). In 
recent years, the development of forensic-specific standards such as AS 
5388 and ISO 21043 has begun to address some of these shortcomings 
[8]. Supplementary guidelines for best practice in forensic science, 
outside of those produced by organisations such as the ISO, represent a 
significant and valuable resource to service providers worldwide. In 
regions where access to assessment by accrediting bodies may be 
limited, or where regional professional networks are undeveloped, 
guidance on the implementation of discipline-specific best practice from 
recognised subject matter expert advisory groups in other regions (even 
those based in the Global North, such as the Organization for Scientific 
Area Committees, United Kingdom Forensic Regulator and the Australia 
New Zealand Policing Advisory Agency National Institute of Forensic 
Science) can be accessed, interpreted based on the local service 

Table 3 
Fingermark grading scale [63] and classification [66].  

Grade Friction ridge detail developed Classification 

0 No evidence of mark No fingermarks detected 
1 Weak development; evidence of contact but 

no ridge detail 
Detected, but not suitable 
for comparison 

2 Limited development, ridge details present; 
but probably cannot be used for identification 
purposes 

Detected, but not suitable 
for comparison 

3 Strong development more than 2/3 of 
fingermark continuous ridges 

Suitable for comparison 

4 Very strong development: full ridge details Suitable for comparison  

Fig. 4. Cost analysis of 1,2-indanedione-zinc formulation based on the amount 
of reagents used in 1 L of solution showing the carrier solvent as the major cost 
factor between the two formulation. 

Table 4 
Comparative scoring results for 1,2-indanedione-zinc BKA formulation against nominal method CAST.  

Nominal method (CAST) Performance Accessibility & Availability Cost Safety Simplicity Total Score Recommendation 

BKA 0 +2 +2 − 1 +0.5 +3.5 Strongly recommended  
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provision environment and developed for implementation. Global South 
jurisdictions may enlist the support of the larger networks, such as the 
International Forensic Strategic Alliance, in their validation of adapted 
best practice systems and methodologies through consensus studies and 
independent review. 

The professional practices comprising a quality management system 
will be moot if the underlying validity of the techniques and method
ologies in use is in question [15]. This emphasises the importance of 
research and development in strengthening the provision of forensic 
science and its outcomes [33,80]. The literature suggests several road
blocks to the successful widespread adoption of a research culture in 
forensic science [81,82], such as insufficient time or a lack of in-house 
research experience. It is evident that overcoming these barriers, 
particularly those to the operationalisation of research outcomes, plays a 
crucial role in the sustainability of quality practices in global forensic 
science. It is in this area that the forensic science providers of the Global 
South may well inform and lead the development of sustainable practice 
in forensic science service provision. Research initiatives to support 
sustainable service provision, such as those detailed in the sections 
above and born of necessity due to resource limitations (whether they be 
geographical, economic or environmental), will provide invaluable 
perspectives on forensic capability under challenging conditions. As best 
practice guidance developed by the Global North may be interpreted and 
adapted for a Global South environment, so may research into and 
validation of economical and fit-for-purpose scientific methodologies 
addressing localised issues in the Global South be adapted into forensic 
science service provision in the Global North. Not only does such an 
approach align with the international concern for the empirical valida
tion of forensic techniques in assuring the quality of forensic science 
practice, but (and perhaps more importantly) it actively integrates 
contributions of the Global South forensic community in the advance
ment of sustainable forensic practice promoting continuous improve
ment and the assurance of robust, quality service provision. 

5. Conclusion 

Forensic science is now a global enterprise with an expanded focus to 
include roles in humanitarian, peace-keeping and security environ
ments. This bestows an obligation to be aware of, aspire to, and deliver 
service provision strategically aligned with the SDGs. Raising the profile 
of the SDGs in the context of forensic science is timely, given the recent 
international reflection on the core principles of forensic science insti
gated through the Sydney Declaration [33]. The Declaration outlines a 
set of foundational principles for forensic science, designed to underpin 
practice. However, it also invites further debate and modification as part 
of the ongoing discussion to define and direct forensic practice into the 
future. We assert that the sustainable provision of forensic science must 
become a critical element of this international discourse. As a commu
nity, forensic science has been proactive in the development and 
adoption of new technologies and techniques, information sharing and 
data exploitation. The time has now come for us to bring together the 
combined knowledge of the Global North and South forensic commu
nities with the goal of assuring sustainable, quality forensic science 
service provision on an international scale. 

From the Global South perspective, we need to consider the breadth 
of disparity and challenges between the regions and communicate with 
experts and practitioners on the ground to identify vulnerabilities and 
opportunities to harness the synergetic effect towards a sustainable 
provision of forensic science. Additionally, such an exercise may shed 
more light on the many and varied reasons for the gap, which require 
further research. Currently, as part of a study at Curtin University, 
research is underway surveying Brazilian fingerprint experts on existing 
service provision capabilities and challenges. The information collected 
will feed into the identification and development of techniques and 
processing protocols that are suitable and sustainable for Brazil, but 
likely to have relevance to other jurisdictions. 

Through an awareness of the principles of global sustainable devel
opment; investigation into and application of attainable, fit-for-purpose 
methodologies under the banner of ‘frugal forensics’; and a practical, 
collaborative approach to attaining consistency in forensic quality 
management practices, forensic agencies worldwide may enter a new 
age of global partnership in the provision of service to advance justice 
and aid the public good, for the present and future generations to come. 
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