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Introduction
Risk is defined as the effect of uncertainty on objectives.  An uncertainty is an event where it is not known in advance whether, when, or how it will occur. It becomes a risk or opportunity when the consequences of that event affect the objectives. This can be on daily activities or objectives. The objectives of a forensic science laboratory, facility or unit may relate to its processes and the delivery of products or services, and its organisational capability to achieve its intended outcomes.

Effective risk identification and management supports forensic science processes to identify opportunities to enhance the quality of service delivery (from commissioning to delivery to the Criminal Justice System), build capabilities and drive innovation for the future. Risk and opportunity are fundamentally linked components of the continuous improvement process.
In order for decisions on risks and opportunities to be effective, decisions should be evidence based and informed by the best available information and expertise. 
[bookmark: _Int_fiIZRHP3]Risk management can be implemented using a variety of different tools and methods. It mainly relies on: 
a. Determining objectives
b. Identifying risks and opportunities
c. Classifying risks and opportunities
d. Assessing appropriate control measures
e. Implementing selected control measures
f. Determining effectiveness of control measures
g. Adjusting objectives and/or implement additional control measures
h. Communicate information
The risk management procedure could include the estimation of the likelihood of the risk event occurring and the impact on objectives. Risk management is as much about exploiting opportunities as threats, it is just as important to maximise the advantage from emerging opportunities as it is to avoid unwanted or unintended consequences.
These guidelines provide a framework based on ISO 31000 – Risk Management -Guidelines [1] for the identification and management of risks and opportunities for the forensic disciplines covered by the European Network of Forensic Science Institute (ENFSI). This framework is designed to support forensic facilities in developing and implementing risk-based working practices that can be integrated into the quality management system, to align with the requirements of ISO/IEC 17025 [1], ISO 15189 [2] and any other management system Standards such as ISO/IEC 17020 [3] or ISO 21043 [4]. This guideline provides guidance on establishing and maintaining an effective risk management framework and embedding risk-based working within forensic organisations. Together, these enable organisations to achieve objectives, make informed decisions, prioritise resources, and continually improve the forensic processes, products and services.
1. [bookmark: _Toc239159661]Aims
 The aims of this document can be broadly defined as the following:
 
a. To promote effective risk management standardization by creating a framework that can be used by forensic units to align with existing ISO standards for risk management.

b. To provide guidance on how to take a proactive approach to identify and manage risks and opportunities to reduce uncertain effects within a forensic facility in order to contribute to achieving objectives.

c. To provide guidance on how the forensic unit can integrate risk management into their quality management system. 

d. To improve and safeguard the processes undertaken by the forensic unit through an effective risk management process.

e. To provide guidance on how to apply a dynamic risk-based working approach to all aspects of the quality management system.

f. To describe how forensic units can take advantage of a risk by carrying out a defined process to transfer it into an opportunity.

g. To identify examples of uncertainties that may affect the achievement of objectives related to the performance of processes and the delivery of products and services within the quality management system. (See annex tables A1 and A2)
 
2. [bookmark: _Toc239159662]Scope
The guidance provided in this document is applicable to all aspects of the forensic process (including multidisciplinary processes, primary, supportive, and managerial processes). It encompasses the management of risks and opportunities that may emerge during any step of the forensic process or forensic service delivery. This may include processes from scene examination, sampling, sample submission to the laboratory, sampling procedures and examination, qualitative and quantitative analyses, interpretation and reporting, peer review and court testimony including the implementation of management requirements as stated in ISO/IEC 17025 and/or ISO/IEC 17020: and associated guidance such as ILAC G19:06/2022 [5]. This may also include IT support and information security as examples of supporting processes, and strategic management and governance as examples of management processes.
 
3. [bookmark: _Toc239159663]Terms, Definitions & Abbreviations
General definitions related to quality are given in ISO 31000, ISO 9001, and the 17000 series. There is no requirement to repeat these within this guideline. 

Terminology by groups/categories 

	Category
	Term
	Definition 

	Core Risk Concepts
	

	
	Risk-based working
	“The proactive application of risk management to achieve objectives through applying additional characteristics; for example, objectives are leading, risk informed decision-making, ownership is organised and risk management is applied dynamically. This supports the prioritisation and deprioritisation of activities and resources, enabling organisations to focus on what is most important to achieve their objectives and to substantiate the choices made.”

	
	Risk management
	“Coordinated activities to direct and control an organization with regard to risk and opportunities.”

	
	Risk
	“The effect of uncertainty on objectives… characterised by potential events and consequences.”

	
	Uncertainty
	“In risk management uncertainty refers to a state of having incomplete information, limited knowledge, or doubt regarding future events, their probabilities, and their potential outcomes. While often used interchangeably with "risk" uncertainty is specifically defined as the lack of predictability or measurability that gives rise to risk.”

	
	Event
	“Occurrence or change of a particular set of circumstances.”

	
	Consequence
	“The outcome of an event affecting objectives. A single event can lead to a range of consequences.”

	
	Risk Source
	“Element which alone or in combination has the potential to give rise to risk.”

	
	Stakeholder
	“Person or organization that can affect, be affected by, or perceive themselves to be affected by a decision or activity.” 

Note 1 to entry: The term “interested party” can be used as an alternative to “stakeholder”

	Risk Properties and Measures
	

	
	Likelihood
	“The chance of something happening (qualitatively or quantitatively).”

	
	Probability
	“A measure of the degree of certainty that an event will occur, usually expressed between 0 and 1.”

	
	Exposure
	“The potential loss or impact to an entity resulting from a specific risk or event.”

	
	Inherent Risk
	“The level of risk that exists in the absence of any controls…”

	
	Residual Risk
	“The risk remaining after risk treatment (controls) has been implemented.”

	
	Tolerance
	“The specific, measurable amount of risk variation an organization is willing to accept…”

	
	Opportunity
	“Combination of circumstances expected to be favourable to objectives.”

	Risk Management Activities and Artefacts
	

	
	Control
	“Measure that maintains and/or modifies risk.”

	
	Mitigation
	“Actions taken to reduce the probability and/or the impact of a risk.”

	
	Transfer
	“Shifting the impact of a threat… to a third party.”

	
	Risk Register
	“A document (or database) used to record identified risks and opportunities, their severity, and the actions taken to manage them.”

	Risk Assessment Techniques
	

	
	Brainstorming
	“A collaborative technique used to identify risks…”

	
	Delphi Technique
	“A method used to reach a consensus among experts through multiple rounds of anonymous questionnaires.”

	
	SWIFT
	“Uses ‘What-if’ questions and checklists to identify deviations from normal operations.”

	
	SWOT Analysis
	“Identifying Strengths, Weaknesses, Opportunities, and Threats…”

	
	PESTLE Analysis
	“Tool used to evaluate the external operational environment.”

	
	BIA (Business Impact Analysis)
	“Evaluates the potential effects of a disruption to critical business operations.”

	
	Bow-tie Analysis
	“Diagrammatic way of describing the pathway of a risk from causes to consequences.”

	
	FTA (Fault Tree Analysis)
	“Top-down approach… works backward to identify possible causes.”

	
	ETA (Event Tree Analysis)
	“Forward-looking technique that models outcomes from a single initiating event.”

	
	CCA (Cause-Consequence Analysis)
	“Blend of Fault Tree and Event Tree analysis… identifies causes and consequences.”

	
	FMEA
	“Systematic process for identifying potential design or process failures before they happen.”

	
	HAZOP
	“Structured examination of a process to identify risks to personnel or equipment.”

	
	Monte Carlo Simulation (MCMC)
	“Computerised technique running thousands of ‘what-if’ scenarios.”

	Strategic and Environmental Context Tools
	

	
	VUCA
	“Volatile, Uncertain, Complex and Ambiguous internal/external factors that can have impact on processes, products and services.”

	
	PESTLE
	(As above — also used for strategic scanning.)

	
	SWOT
	(As above — also used for strategic planning.)

	Organisational Improvement Frameworks
	

	
	PDCA (Plan–Do–Check–Act)
	“Plan — determine goals… Do — implement… Check — evaluate… Act — standardize or begin cycle again.”



4. [bookmark: _Toc239159664][bookmark: _Hlk207632898]Framework 
[bookmark: _Toc239159665]4.1	General

Work performed by forensic units directly impact the criminal justice system. Therefore, they are required to produce accurate and robust results, using validated methods, performed by competent staff.  To manage any risks throughout the end to end processes and reduce any risk to the criminal justice system, a forensic unit should have a risk-based management framework which is integrated within its quality management system. 

[bookmark: _Toc239159666]4.2	Leadership and commitment  
Implementation of a risk management and risk-based working policy is to be supported by Senior Management, Leadership and appropriate Stakeholders. Commitment from all members of the organisation is required for the policy to become part of the forensic unit’s governance and operational procedures and support an effective risk culture. 

Risk-based working is the proactive application of risk management to achieve objectives, with risk management embedded in existing, new or changed processes, projects, methods, systems and software, as well as applied when responding to internal and external developments. Risk-based working integrates risk management with additional characteristics into primary, support and management processes throughout the organisation. As a result, resilience is strengthened, unnecessary bureaucracy is reduced, and effective, proportionate quality management is supported. This enables informed decision-making and continual improvement.
[bookmark: _Toc239159667]4.3	Integrity and Ethical Behaviour
Risk management and risk-based working practices should align with and support forensic units in conducting operations with integrity in accordance with for example the forensic unit’s code of conduct. Furthermore, this should include reinforcement of the forensic unit’s policies and procedures for ethical behaviour from employees and expectations from suppliers and stakeholders.

[bookmark: _Toc239159668]4.4	Risk culture and organisational structure
Effective risk management and risk-based working in forensic science is achievable through the development, implementation and maintenance of an effective risk culture that is focussed on the transparent identification, analysis and management of risks and opportunities to support continuous improvement. An effective risk culture is contingent on open reporting of risks to objectives, empowered employees, accountable decision-making and a commitment from management and stakeholders.

[bookmark: _Toc239159669]4.5        Integration	

Risk management and risk-based working should be fully and effectively integrated within the organisation for the purpose of achieving its objectives and ensuring sustainability. In order to integrate an effective risk management and risk-based working strategy, it is key that the forensic unit and its parent organisation understands its scope of activities, its objectives, the context and be aware of the internal and external environment in which it operates.  This ensures that the forensics unit can deliver quality and continuity to and for their product, services and processes. See table 1 in Annex.

Roles, responsibilities and accountability should be defined, along with the necessary resources. The risk management and risk-based working policy should be developed, documented, approved by senior management and communicated effectively, with roles and responsibilities defined.

All staff within the forensic unit should be aware of the risks that relate to their specific job role and the activities they may be involved in, with controls implemented as part of their processes.
Engagement with forensic stakeholders, regardless of their role should be comprehensive and timely, in order to effectively anticipate and understand operational risk context and inform risk management resources and efforts to support objectives.
  
4.6	Continual improvement

Risk management and risk-based working is not a static process. As an organization’s internal and external context evolves, risks and opportunities can emerge, change, or disappear. Effective risk management and risk-based working anticipates these changes and responds proactively identifying, assessing, and addressing them in a timely and appropriate way to meet the needs/objectives of the forensic unit, the criminal justice system, and stakeholders.

As a dynamic process it strengthens performance, encourages innovation, and helps the forensic unit achieve its objectives through continuous, targeted improvements. Staff are expected to consistently look for ways to enhance risk management and address any ineffective or inefficient controls.

4.7	Best available information

Risk management relies on historical data (including non-conforming work), current information, and future expectations while accounting for inherent limitations and uncertainties. To be effective, forensic science activity related information should be timely, clear, and accessible to relevant stakeholders.
 
4.8	Design

A forensic unit should design a risk-based management framework appropriate to its size, resources, capacity and capabilities.  Risk management can become control oriented, which highlights the need for a broader approach. This requires acceptance of the fact that organizations typically operate in complex environments, and therefore an additional perspective is necessary this is achieved by risk-based working.

As part of the design of the management framework, the forensic unit should;
a. Consult with its stakeholders to understand their capabilities and expectations.
b. Where possible, establish a risk management team/risk-based working team consisting of stakeholders from various processes (primary, supportive, and managerial processes). This risk management team could be supported by the members of the Quality Assurance Team.
c. Recognise any constraints on the unit’s capacity to deliver to customer expectations.
d. Consider legal and regulatory obligations if applicable.
e. Review its existing processes and understanding of risk management and risk-based working.
f. Consider ways to use existing experience and resources, by utilising tools and documentation to best effect.

5 [bookmark: _Toc239159670]Process
5.1 [bookmark: _Toc239159671]Overview of the process 
	[image: Schematic diagram of the five steps of the ISO 31000 Risk Management ...]

Figure 1: Diagram illustrates the risk assessment process (from ISO 31001)

[bookmark: _Toc239159672]5.2		General considerations for undertaking the risk management process

5.2.1 The risk management process is informed by feedback loops
Although the diagram (Figure 1) presents the process as sequential, it is important to note that risk management is an ongoing and iterative process. Feedback loops operate across all steps of the process to inform change and improvement at any stage. 

5.2.2 Recording and Reporting
The risk-based management process performance should be documented and reported through appropriate communication channels to achieve the following aims:
a. Document and communicate risk management and risk-based working activities and outcomes across the forensics unit/organization.
b. Provide information for decision making.
c. Improve risk management and risk-based working activities.
d. Assist interaction/discussion/brainstorming with stakeholders, including those with responsibility and accountability for risk management and risk-based working procedures.

Furthermore, decisions concerning the creation, retention and handling of documented information should consider their use, confidentiality and sensitivity, as well as the external and internal context of such information. Other relevant considerations may apply.
Reporting is an integral part of the organization’s governance and should promote constructive dialogue with stakeholders and assist senior management and oversight bodies in achieving their responsibilities. 

Factors to consider for reporting include, but are not limited to the following:
a. Specific information needs and requirements for different stakeholders.
b. Relevance of information to organizational objectives and decision-making.
c. Cost, frequency and timeframe of reporting.
d. Method of reporting.

5.3 [bookmark: _Toc239159673]Description of the Process Steps
[bookmark: _Toc239159674]5.3.1	 Communication and Consultation
Communication and consultation should be integrated in all components of the risk management process (risk identification, assessment, treatment, and monitoring).
The strategic implementation of communication and consultation is driven by four primary aims, designed to create a more robust and collaborative risk management environment.
5.3.1.1 Integrate Expertise
The process aims to combine the knowledge and unique perspectives of a variety of internal and external stakeholders. This synthesis of expertise is intended to be applied at every step of the risk management process, ensuring that assessments and decisions are based on the most complete information available.
5.3.1.2 Incorporate Diverse Views
A central goal is to ensure that different and varied views are appropriately considered during critical stages of risk management. This is particularly important for:
a. Defining risk criteria: Incorporating multiple perspectives leads to more relevant and widely accepted standards for evaluating risk.
b. Evaluating risks: A diversity of views helps to identify blind spots and challenge assumptions, leading to a more accurate and comprehensive risk evaluation.
5.3.1.3 Facilitate Informed Decisions
Communication and consultation are designed to provide comprehensive information to key parties. This flow of information serves two crucial functions:
a. It facilitates more effective risk oversight.
b. It equips individuals and groups to make better, more informed decisions regarding risk.
5.3.1.4 Build Ownership and Inclusivity
The final aim is to cultivate a strong sense of engagement and responsibility among the forensic units involved. The process actively promotes:
a. A sense of inclusiveness, making stakeholders feel valued and part of the process.
b. A sense of ownership, which is explicitly highlighted as an objective among "the forensic units."
[bookmark: _Toc239159675]5.3.2 Establishing the Management Context (Step 1)
	Aim of this step
	Process
	Considerations and techniques

	To define the context and scope of the risk to be managed.
· Clear and accurate definition of the objectives to be met will ensure that the risk management process meets the desired outcome and reduces irrelevant factors influencing the decision making. 
	· Clearly define the management objectives to be met i.e. what is trying to be achieved in the context of the forensic service being delivered?
· Identify relevant responsibilities for achieving the objective(s) i.e. who is accountable/responsible for the outcome?
· Determine the risk tolerance of the organisation i.e. what level of impact / consequences can be tolerated?

	· Definition of objectives should consider the needs of and impact to both internal and external stakeholders.
· Implementation of a risk management policy is to be supported by Senior Management, Leadership and appropriate Stakeholders and become part of the forensic unit’s governance and operational procedures. 
· Elicit views from Stakeholders and Experts to gather context for the definition of objectives.
Example techniques include: Brainstorming, structured or semi-structured interviews, surveys, feedback, pre-mortem analysis



[bookmark: _Toc239159676]5.3.3 Risk Identification (Step 2)
	Aim of this step
	Process
	Considerations and techniques

	To determine what factors (risks) may prevent the objective from being met.
· Using the defined context and scope from step 1, risks can be identified. Clear identification of risks at this step will inform focussed, effective analysis and management strategies. 
	· Using the context and scope of objectives defined in Step 1, systematically review actual or potential factors and/or uncertainties that could prevent those objectives from being met.
· From that review, identify and document those factors (risks) that could reasonably impact on the success of attaining the defined objectives.

	· Whilst it is important to identify reasonable risks at this Step, it is also critical not to ignore consideration of risks that may appear less likely or that have not been previously encountered. The use of data-driven justification for the inclusion or exclusion of specific risks can aid in clarifying decision making with regards to the identified risks that will be considered in later steps in the process.
· Tools and approaches to methodically identify uncertainties, success/failure modes, potential events, causes and consequences could include:
Checklists (e.g. SWOT, PESTLE analysis), Failure Modes and Effects Analysis (FMEA), Hazard and Operability Studies (HAZOP), Scenario analysis, Structred What If Technique (SWIFT).




5.3.4 Risk analysis (Step 3)
	Aim of this step
	Process
	Considerations and techniques

	Determine what the nature of the risk is, including the level of risk.
· This step uses analysis tools to better understand the risk(s) identified in Step 2 including the potential or actual consequences associated with the risk(s).   
	· Using the risks(s) identified at Step 2, select appropriate analysis techniques to develop an understanding of the causes, consequences and likelihood of the risk(s), along with the current controls in place and their effectiveness to reduce the risk(s) and/or their consequences.


	· Analysis techniques can be quantitative, qualitative, or a combination of both.
· The level of analysis can vary in complexity depending on various factors including the intended purpose of the analysis, risk appetite and the availability of information to perform the analysis.
· Consideration should be given to including diverse opinions in the analysis of risk(s) to minimise potential for bias and enhance the overall value of the analysis and its outcomes.
· Tools and approaches to analyse risk causes, consequences, likelihoods and controls could include:
Failure Modes and Effects Analysis (FMEA), Risk matrices, Ishikawa (Fishbone) Cause Analysis, 5 Whys, Bow Tie Analysis, Hazard Analysis and Critical Control Points (HACCP), Layers of Protection Analysis (LOPA).  


[bookmark: _Hlk222218022]



[bookmark: _Toc239159677]5.3.5 Risk Evaluation (Step 4)
	Aim of this step
	Process
	Considerations and techniques

	To use the information gathered in previous Steps to support decisions.
· This step takes into account the wider context of the risk(s) and consequences in order to determine what (if any) necessary actions to take.
	· Combining the management context defined in Step 1 and the outcomes of the risk identification and analysis (Steps 2 and 3), determine whether action is required in the risk scenario under review.

	· Dependent on the defined management context (objectives), it is important to consider that not all identified risks may require action to be taken e.g. existing controls may be sufficient for the defined risk tolerance of the facility.
· Tools and approaches to evaluate risk for the purposes of informing decisions could include:
 Business Impact Analysis (BIA), Cause-Consequence Analysis (CCA), Privacy Impact Analysis (PIA/DPIA), Causal Mapping, Cross Impact Analysis, As Low As Reasonably Practicable (ALARP)/So Far As Is Reasonably Practicable (SFAIRP), Frequency-Number (F-N) Diagrams, Pareto Charts, Reliability Centred Maintenance (RCM), Risk Indices.




[bookmark: _Toc239159678]5.3.6 Risk Treatment (Step 5)
	Aim of this step
	Process
	Considerations and techniques

	This step involves the identification, implementation and verification of effective risk control measures to eliminate or reduce the risk. 
	· This step may be an iterative process if risk elimination is not possible, and residual risk is not acceptable for the forensic science facility. Plans, procedures pertinent to risk treatment should be integrated into the management system of the forensics unit in consultation with senior management and stakeholders as applicable. The process is composed of the following actions:
a. Selection of risk treatment options
b. Preparation and Implementation of risk treatment plans
c. Review and monitoring


	1) The risk treatment option(s) selected for implementation by the forensic science facility should be appropriate to handle the risk. This may be informed using a framework, such as the Hierarchy of Control, to determine actions which could include one or a combination of the following:
· Avoid the risk by agreement not to commence or continue with a particular activity which gives rise to the risk
· Eliminate the risk source 
· Reduce the probability of occurrence or its impact/consequence(s)
· Accept the risk in order to pursue an opportunity
· Accept the risk by informed and justified decision 
· Accept any residual risk if it cannot be completely eliminated, monitor and review it and when applicable, implement further treatment.
2) A risk treatment plan should then be formulated to specify how the selected treatment will be implemented to facilitate preparation by those involved and to allow monitoring of the plan’s effectiveness. The treatment plan should include the following information:
· rationale for selection with details of expected benefits
· individuals who are accountable and responsible for approval and implementation 
· proposed actions
· resources required including contingencies
· performance measures
· constraints
· timeframe for proposed actions 


	
	
	3) Monitoring and review of individual risk management processes should be undertaken, documented and recorded as a standard part of risk management.
Specific criteria and timeframes for review should be determined as part of the planning process for monitoring and review, aligning with SMART principles (Specific, Measurable, Achievable, Relevant and Time-bound).







Table 1
Common Risk Assessment Techniques within the risk assessment process. 
Using multiple techniques may provide a more complete understanding of the risk.

	Category of Application
	Purpose
	Example Techniques 

	Eliciting Views from Stakeholders and Experts
	To obtain information, expressions of opinion, or creative ideas from individuals or groups, often to provide input for other techniques.
	Brainstorming, Structured or Semi-structured Interviews, Surveys.

	Identifying Risk*
	To methodically identify uncertainties, success/failure modes, potential events, causes, and consequences.
	Checklists/Taxonomies (e.g., SWOT, PESTLE), Failure Modes and Effects Analysis (FMEA/FMECA), Hazard and Operability (HAZOP) Studies, Scenario Analysis, Structured What If Technique (SWIFT).

	Determining Sources, Causes, and Drivers
	To understand the underlying factors and causal chains that lead to risk, enabling the design of preventative strategies.
	 Ishikawa (Fishbone) Analysis.

	Analyzing Existing Controls
	To check whether controls are appropriate and adequate by identifying the barriers between a risk source and its consequences.
	Bow Tie Analysis, Hazard Analysis and Critical Control Points (HACCP), Layers of Protection Analysis (LOPA).

	Understanding Consequences and Likelihood
	To explore and estimate the potential outcomes of an event and the probability of their occurrence through modelling, research, and synthesis of data.
	Bayesian Analysis, Bayesian Networks, Business Impact Analysis (BIA), Cause-Consequence Analysis (CCA), Markov Analysis, Monte Carlo Simulation, Privacy Impact Analysis (PIA/DPIA).

	Analyzing Dependencies and Interactions
	To identify and model the links, causal chains, and interdependencies between multiple risks to understand systemic effects.
	Causal Mapping, Cross Impact Analysis.

	Providing a Measure of Risk
	To combine the magnitude of potential consequences and their likelihood into a single measure of risk, which can be qualitative or quantitative.
	Value at Risk (VaR), Conditional Value at Risk (CVaR).

	Evaluating the Significance of Risk
	To decide whether a risk is tolerable or acceptable, or to rank risks in priority order against established criteria.
	As Low As Reasonably Practicable (ALARP)/So Far As Is Reasonably Practicable (SFAIRP), Frequency-Number (F-N) Diagrams, Pareto Charts, Reliability Centred Maintenance (RCM), Risk Indices.

	Selecting Between Options
	To provide a logical basis for choosing between different courses of action where there are multiple, often competing, objectives and risks.
	Cost/Benefit Analysis (CBA), Decision Tree Analysis, Multi-Criteria Analysis (MCA).

	Recording and Reporting
	To organize, communicate, and track information about risks, controls, and treatment actions in a clear and consistent format.
	Risk Registers, Consequence/Likelihood Matrix (Risk Matrix or Heat Map), S-Curves.


*Risks identified should consider the multidisciplinary approach as a risk source where one discipline may adversely impact another discipline so that plans can be developed to prevent or minimize the impact and/or likelihood of the risk.


 



6 [bookmark: _Toc239159679]Annex 
[bookmark: _Toc239159680]6.1 	Examples of Risks, Control Plans & Opportunities
There are 3 categories of risks in forensic science that should be addressed. These are: 
a. General risks applicable to all disciplines such as those originating from the organization’s structure, culture, personnel & its support services. 
b. Procedural/protocol-based risks originating from laboratory-based work, data analyses & interpretation specific to each discipline. 
c. Crime scene & explosives (risk assessment for life) e.g. lithium batteries, exposure to infectious agents from biofluids and chemical.
In table A1 a non-exhaustive list of identifiable risks as well as procedures that should be implemented for risk mitigation and/or opportunity to be taken are described. 
Table A1: Examples of Risks & Control Plans Relevant to the Forensic Sciences 

	Risks Emerging from Organizational Management Processes

	Risk source 

	Example of Mitigation Actions &/or opportunity to be taken
	Integration/
implementation of action

	Lack of support for staff training & development programmes
	Available policy & programme for staff training and development
	


 


Senior management commitment to legislative & other obligations & initiatives through policies, processes, monitoring & awareness of middle management & other staff of their rights & obligations 

	Lack of support for lab accreditation and Quality Assurance programmes
	Available policy & programme for lab accreditation and Quality Assurance programme
	

	Lack of Employer Occupational health & Safety programmes 
	Compliance with Organizational Health & Safety Programmes as per national legislation 
	

	Violation of national laws and regulations regarding employment working conditions
	Compliance with national employment laws and regulations through comprehensive in-house policies and procedures & monitoring
	

	Environmental pollution
	Availability & Compliance with internal policies and procedures for responsible chemical and biological waste disposal  
	

	Lack of policies, processes & support for sustainability 
	Availability & Compliance with internal policies and procedures for operational sustainability
	

	Absence of a Business continuity plan/BCP to enable service provision in case of a complete or partial destruction or lockdown of the laboratory as a result of:  -public health hazard, 
-natural disaster, 
-military conflict, 
-terrorist attack etc.
	Approved BCP for resumption of work in case of partial or complete destruction of the laboratory, supporting services or its management capabilities
	



	[bookmark: _Hlk227333143]Risks Emerging from Primary Technical & Administrative Processes

	Contamination at the crime scene 
	Elimination db, Guidelines for contamination minimization
	-Training,
- SOP

	Inappropriate handling of and compromised test items before their submission to the lab 
	Guidelines for collection, storage and packaging of items, to collaborating authorities and assuring chain-of-custody  
	-Training
-SOPs

	Contamination in the lab (staff, reagents) 
	Elimination db,
QA samples
Environmental Monitoring
	-Training,
-SOP

	Inappropriate use of Methods, software, AI [7] systems and procedures leading to invalid results
	Internal validation, re-training, audits (For AI systems Consult the EU AI Act).
	-Training of staff, 
-SOPs 
-EPTs, Collaborative Exercises

	Delay in reporting results due to e.g. backlog, staff shortage, loss of corporate memory 
	Item/case prioritization 
	-Training of competent authorities,
-Issuing guidelines,
-Communication with mandating authorities,
-Possible sub-contracting, 
-Automation for reporting, 
-Maintenance of corporate memory

	Loss of electronically stored primary data 
 
	Data Backup, effective IT security policies & procedures to minimize and/or retrieve data loss
	-SOP

	Compromised Facilities and environmental conditions (not applicable to crime scene)
	Safety measures e.g. controlled access, 
Contamination control of equipment and lab areas
 
	-SOP

	Insufficient Quality & quantity of resources & reference materials (not applicable to crime scene)
	Procurement criteria
	-SOP, 
-EPTs, Collaborative Exercises

	Equipment & software malfunction-downtime consequences (not applicable to crime scene)
	Preventive maintenance, calibration schedules, back-up equipment or manual protocols
	-SOPs, 
-Preventive Maintenance contract, calibration

	Error and bias in reporting interpretation and opinions 
	Training and peer review
	-SOPs

	Compromised Personnel Competency
	Training and specific authorizations 
	-SOPs, 
- Continuous competency monitoring





	Risks Emerging from Primary Technical & Administrative Processes

	Loss of Impartiality 
	1) Impartiality policy, agreement and disciplinary action. 
2) Access given only to information required to implement assigned tasks.
3) Quality control procedures, peer review of data and reports.
	-SOP, signed agreements

	Confidentiality Breach
	1) Confidentiality policy, agreement and disciplinary action. 
2) Access given only to information required to implement assigned/agreed tasks.
3) All personnel should attend GDPR training.
4) Restricted access and supervision of students, visitors in areas where confidential data are stored and processed.
5) Guard patrol &/or CCTV cameras of premises on a 24/7 basis.
	-SOP, signed agreements

	Delay in delivering products or services by external suppliers
Delivering compromised products or services (e.g. external I.T, preventive maintenance, & calibration, cleaners, transport couriers)
Compromised, ineffective, delayed in-house support services: IT, engineering, procurements, administration, human resources, health & safety services
	1) Supplier selection & Contractual agreements based on Procurement criteria
2) Supplier evaluation for performance based on service quality criteria
3) Service level agreements and performance criteria
4) Escalation procedure and communication plan
5) Business continuity plans
	Policies, SOPs,
signed agreements





	Multidisciplinary Analyses

	Multidisciplinary Analyses 
	· Inappropriate order of different analyses that could compromise the downstream process due to lack of coordination and/or in understanding of the limitations of other disciplines
· No control over the order of submission of the items 
· Oversight/control over the submission to multiple organizations
· Decision making, insufficient knowledge of other disciplines including inconsistent terminology between disciplines, Lack of collaborative evaluation with a failure to integrate findings from different disciplines
· Delay in case investigation due to nature of the analyses
· Lack of communication, leading to poor coordination and ownership between different disciplines

FURTHER INFORMATION REQUIRED e.g: advice when multiple disciplines are required, which is the correct or desirable order of analysis to avoid loss/compromise of evidence such as in DNA/FINGERPRNTS/GSR etc.
	· Case strategy - priority of examination order to maximize potential evidence recovery
· Minimize risks for compromising other evidence types Appropriate environment

	
Risk
	Response
	Opportunity

	Different forensic disciplines work on the same case without sufficient coordination, which may lead to duplication, delays or missed opportunities to combine findings
	Identify interfaces between disciplines and establish clear coordination, responsibilities and information-sharing arrangements
	Strengthen multidisciplinary collaboration and make better use of complementary expertise, potentially leading to more complete and integrated forensic findings

	Different disciplines may have different priorities or examination strategies. This may result in suboptimal use of resources or conflicting approaches.
	Align objectives, priorities and decision-making at case level
	Develop a shared case strategy, allowing resources and expertise to be directed towards the examinations that provide the greatest forensic value





Table A2: Examples of Opportunities Relevant to the Forensic Sciences

	Sources of Opportunity
	Example of Actions to be taken
	Integration/
implementation of action
	Evaluation & measurement of action’s effectiveness

	New technology including AI systems to allow expansion of scope of accreditation and attract new customers 
	Procedure, including implementation and communication with the customer and validate equipment & AI systems (Consult the EU AI Act).
Develop and validate new methods and seek accreditation
	SOPs, training, new equipment, software & AI systems
	Measure the overall improvement in the services provided by laboratory & customer satisfaction in the management review

	Strategic Personnel planning and Professional development
	provide new challenges, long term planning with advanced/evolving competencies, and participate in training programmes
	Training
Hiring new staff from different disciplines to support innovation  
 
	Measured by performance appraisal, wellbeing, Measure the overall improvement in the services provided by laboratory in the management review

	Networking with other forensics institutes to exchange expertise and attract new customers casework
	Establish collaborations for common objectives e.g. 
Participate in scientific meetings, collaborative exercises
	Assign competent staff, delegate duties and time frames
	Measure the overall improvement in the services provided by laboratory.
Assess the increase in service output.

	Networking with other forensics institutes to exchange expertise in the context of research efforts
	Establish collaborations for common objectives and exploit grant opportunities
	Assign competent staff, delegate duties and time frames
	Assess the deliverables and milestones

	Adopt state-of-the-art high throughput automation and digitalization/AI in the laboratory 
	Robotics, LIMS
	SOP, training, new equipment
	Measure the overall improvement in the services provided by laboratory, improving turn-over time through management review
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Step 1. Establishing the Management Context
What are we trying to achieve

and who is responsible for achieving it?

Risk Assessment
Step 2. Risk Identification

Where are the risks that may result
in failure to meet the policy objective?
Step 3. Risk Analysis
What is the effectiveness of management
measures that act as barriers to a risk event?
Step 4. Risk Evaluation

Do we need to act to reduce the risk events?

Step 5. Risk Treatment

How should we act to reduce the risk event and
ensure resilient socio-ecological systems?
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