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Executive Summary

This research paper examines the integration of the gender perspective into NATO’s Chemical, Biological,
Radiological, and Nuclear (CBRN) Defence, driven by the UN Women, Peace and Security (WPS) agenda.
Employing a mixed-methods approach that encompasses policy analysis, a survey, and semi-structured
interviews with Subject Matter Experts (SMEs), this study investigates how gender differences influence
operational effectiveness and force survivability.

A central finding of the study is a profound disconnect between strategic policy and operational reality. The CBRN
community demonstrates high institutional readiness, with policies and training programs successfully
incorporating gender-inclusive frameworks. However, these administrative successes are undermined by
significant logistical and material failures. Female personnel face substantial barriers regarding Physical
Protection (PP) and Medical Countermeasures (MedCM). Individual Protective Equipment (IPE), such as gas
masks and CBRN suits, has historically been standardised for male bodies, restricting movement and
compromising safety. Furthermore, MedCM dosages and treatments are based on a 70 kg adult male model. This
lack of inclusive biomedical testing overlooks female metabolisms and risks the safety of military personnel and
vulnerable groups like pregnant women and children.

Conversely, cognitive and analytical tasks, such as Detection, Identification, and Monitoring (DIM) and Knowledge
Management (KM), are widely perceived as meritocratic and gender neutral. Despite this, the survey reveals a
fragmented operational climate. While many male respondents believe significant improvements have been made
or view gender initiatives as counter-productive to pure meritocracy, female respondents report that fundamental
material needs remain unmet.

The research aims to look also at future warfare scenarios, exploring a “technological paradox” regarding
automation and Artificial Intelligence (Al). Senior military leaders often exhibit optimism, believing that
technological development will eliminate gender-related physical barriers and act as an ultimate equaliser.
However, algorithm-driven systems risk replicating and amplifying historical, technical, and societal biases,
potentially shifting gender exclusion from the physical domain to the digital domain.

What emerges at last is that integrating a gender perspective is an operational imperative and a force multiplier,
not merely a normative, equality-driven goal. To ensure mission success and resilience, NATO and its Allies must
transition from theoretical policy discussions to concrete logistical solutions, especially at the national level.
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1. Introduction

The potential use of Chemical, Biological, Radiological, and Nuclear (CBRN) substances by state and
non-state actors continues to be a central and evolving threat to the security of the Alliance. In order to
increase military readiness against these threats, the North Atlantic Treaty Organisation (NATO) must
continue to work to methodically mainstream the gender perspective into CBRN defence tasks and
functions. This requires recognising and responding appropriately to gender-based differences in
requirements for capability and capacity building, which affect CBRN defence equipment, medical
management, and individual protection.

NATO'’s renewed interest and commitment to integrating a gender perspective is driven by its mandate
to fully apply the Women, Peace and Security (WPS) agenda, which is rooted in United Nations Security
Council Resolution S/RES/1325 (2000) and related resolutions. This commitment is considered
essential for ensuring an agile, resilient, and responsive NATO. The systematic integration of a gender
perspective across the Alliance’s three core tasks — collective defence, crisis management, and
cooperative security — is seen as leveraging full human capacity and enhancing operational
effectiveness by improving tactical, operational, and strategic effects. Failure to integrate the gender
perspective risks compromising mission success, increasing threats to troops, and overlooking crucial
information needed for a comprehensive understanding of the operating environment.

Consequently, with the goal of improving force survivability and enhancing the ability to operate in CBRN
environments at all levels of capability and organisation, this study is guided by a central question: Why
is gender important, and what could be changed to address gender-related challenges in CBRN
defence?

From this main question, several related issues arise, such as:

e What are the legal imperatives for the implementation of a gender perspective in CBRN
defence?

e How is gender perspective currently reflected in capabilities (DOTMPLFI' model)?

e How to build an understanding of gender perspectives to strengthen and maintain CBRN
defence capabilities?

e How to modify the five CBRN defence enabling components? through all lines of effort (LOEs)
— prevent, protect, recover — to implement the gender perspective? What should be the priorities
for remedial actions?

¢ How can the experience from the Civil-Military Interaction (CMI) suggest new inputs to increase
military resilience?

¢ How would the CBRN scenarios on the future battlefield affect the gender perspective?

e Would the introduction of electronic systems be part of the solution to the gender-related
challenges?

The methodology used to address these questions draws on multiple and different sources. The primary
source is the analysis of NATO and CBRN-related policy documents to identify gaps in existing policies,
doctrines, and procedures.

Secondly, a survey has been created and distributed among the members of the Joint Chemical,
Biological, Radiological and Nuclear Defence Centre of Excellence (JCBRN Defence COE) and other
CBRN defence experts. This survey aimed to identify gender-related gaps in Individual Protective
Equipment (IPE), medical countermeasures, CBRN-related force protection, training, and capacity

" Doctrine, Organization, Training, Material, Leadership, Personnel, Facilities, and Interoperability
2 Detection, ldentification and Monitoring; CBRN Knowledge Management; Physical Protection; Hazard
Management; Medical Countermeasures and Casualty Care

300 3dusiag NHgor

S



309 3dusyag NYgor

9

building; and to measure responders’ perceptions of the need for changes. Additionally, interviews were
conducted with CBRN Subject Matter Experts (SMEs) to determine which measures, and alternative
actions could be implemented across the different levels of command and force organisation.

The aim of this study is to support the implementation of NATO’s CBRN defence Policy by identifying
and addressing potential gaps in CBRN defence capabilities, particularly in the areas of IPE, medical
countermeasures, force protection, and training and capacity building.

Following a brief presentation of the hypothesis in Chapter 2, Chapter 3 combines the research
questions and methodology to outline how the study seeks to answer the proposed inquiries. Afterwards,
Chapter 4 will examine how changes on the battlefield and evolving capability requirements may shape
the gender perspective, and whether the introduction of electronic systems could contribute to
addressing related challenges. This will be followed by the concluding Chapter, which summarises the
findings and provides recommendations for future actions.

2. Hypothesis

The United Nations (UN) was one of the most prominent organisations in the 70s to expand the focus
on gender, conceptualise it, and start the mainstreaming process through conventions and declarations.
The most important UN-sponsored acts are the Beijing Declaration and Platform of Action (1995) and
the S/RES/1325 (2000).2 These acts remain among the most comprehensive global frameworks for
gender equality. Additionally, they set a strategic objective to increase women’s participation in conflict
resolution and protect women in situations of armed conflict.

From a Transatlantic perspective, the WPS Agenda has been incorporated through the NATO/EAPC
WPS Policy and Action Plan (NATO & EAPC, 2018). NATO has recognised that the integration of a
gender perspective should follow its essential core tasks, namely collective defence, crisis management,
and cooperative security, in order to contribute to the readiness and responsiveness of the Alliance itself.
The first NATO/EAPC Policy on WPS was adopted in 2007 and later revived in 2018 to ensure that
gender equality is an integral part of NATO policies and programmes (integration), that women’s
participation is always promoted (inclusiveness), and that accountability and awareness are enhanced
(integrity). This mindset has been applied after the widespread recognition that conflicts and post-conflict
environments disproportionately affect women who, at the same time, compose a critical part of the
prevention, resolution and restoration of peace.

The commitment to the principles of integration, inclusiveness, and integrity has been renewed on
various occasions and through different policies, such as the NATO Strategic Concept (2022b) and the
Action Plan for the Implementation of the NATO/EAPC Policy on Women, Peace and Security 2021-
2025 (2021). The most important directive for integration and operationalisation of gender perspective
is the Bi-Strategic Command Directive (Bi-SCD) 040-001 (2021). The aim of this directive is to convert
political guidance into practical actions, ensuring that the command structure implements S/RES/1325
(2000) and subsequent UN documents and resolutions. This directive provides different definitions. For
NATO, gender refers to the social differences between male and female individuals learned through
socialisation. Consequently, a gender perspective includes considerations about men and women based

3 The S/RES/1325 (2000) was the key act that drew international attention to the gender Perspective. This resolution
is alandmark for gender equality, providing a framework for the protection of women and theirroles in peace processes.
It calls for the equal and full participation of women in every security effort, considering the different needs between
female and male former combatants, advocating for special measures to protect women and girls from gender-based
violence. Itis thanks to this act that other international organisations have developed policies and introduced strategies
to integrate a gender Perspective in their procedures, initiatives, and activities. The UNSCR 1325 has been integrated
and updated throughout the years by other resolutions - UNSCR 1820, 1888, 1889, 1960, 2106, 2122, 2422, 2467 and
2493 - the whole set of these initiatives is regarded as the WPS Agenda (NATO, 2024).



on their social roles and interactions, entailing different distributions of power and access to resources.
gender mainstreaming, on the other hand, is an activity and a strategy employed by NATO bodies to
achieve gender equality at all levels and in every area of operation. The resulting policy framework
consists of the three principles mentioned earlier in this paragraph. Additionally, according to this
directive, the gender perspective should be included in each task performed by NATO, i.e., collective
defence, cooperative security, and crisis management.

Within the CBRN defence focus area, hostile CBRN incidents and the intentional use of weapons of
mass destruction (WMD) remain central, evolving threats to Allied security. Given the high-burden
operational demands this environment places on military personnel, the field has historically been male-
dominated. Eventually, efforts to recognise the needs and disparities faced by the female counterparts
have been made, in line with the gender-related efforts established by NATO Allied Command
Transformation and other central NATO bodies, such as the numerous doctrines and studies made to
underline the importance of female personnel in the operational environment and the contribution they
can offer.

As underlined in Martinek and Skacelova (2024) and the AJP 3.8 Volume 1 Allied Joint Doctrine for
Comprehensive Chemical, Biological, Radiological and Nuclear Defence (2018a), CBRN defence is
composed of five main functions: (1) Detection, Identification and Monitoring (DIM), (2) CBRN
Knowledge Management (KM), (3) Physical Protection (PP), (4) CBRN Hazard Management (HM), and
(5) Medical Countermeasures (MedCM) and Casualty Care. Based on the analysis by Martinek and
Skacelova (2024), the core functions with the most challenges to gender equality are:

¢ Physical Protection and Hazard Management. Because of the physical differences between
men and women, the Individual Protective Equipment (IPE) — CBRN suits, gloves, military gas
masks, and boots — the standardisation following some core considerations, such as protection
against substances, filter compatibility, breath resistance, seal integrity and durability, makes it
difficult to accommodate different body types. This normalisation can impede or reduce the
tolerance, comfort, and wearability of the gear for individuals, especially for women.
Furthermore, religious or cultural factors also influence the adaptability of this IPE. For example,
the common presence of long beards, long hair, or veils in some cultures and religions prevents
the correct adherence of masks to the face, potentially creating significant risks for personnel
involved in CBRN activities. Due to the standardisation of the equipment and varying body sizes,
restricted movement can make already physically demanding tasks even more arduous.

e MedCM and Casualty Care. The current medical countermeasures, including pre-treatments,
vaccinations, and post-exposure therapeutics, have historically been modelled using a 70 kg
adult male reference in planning and testing (NATO, 2012). While this approach simplifies
operational deployment, it does not fully account for the physiological diversity of modern
military personnel. Fixed-dose administration may result in higher relative exposure for smaller-
bodied individuals, potentially increasing the risk of adverse effects, although most
countermeasures are designed with broad safety margins.

The description of the various political and policy steps taken by the UN and NATO is instrumental in
defining the hypothesis of this research paper. The WPS Agenda, advocated by the UN and
institutionalised by NATO through the Bi-SCD 040-001, has successfully established a robust political
and policy framework for integrating the gender perspective. However, the operationalisation of these
principles reveals persistent challenges within specialised fields such as CBRN defence. The hypothesis
of this research paper is therefore that the systematic integration of a gender perspective into CBRN
defence — addressing physical, physiological, and socio-cultural factors — will significantly enhance
operational effectiveness, force protection, and ability to effectively operate in a CBRN environment
compared to current approaches.

The following Chapter will present the findings of the survey on the importance of gender perspective in
the field of CBRN defence and the related operational challenges. This analysis will be complemented
by an examination of the qualitative data collected through interviews with CBRN SMEs during the
research phase.
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3. Discussion of the Findings

Building on the methodology described in the Introduction, this chapter examines the results of the
survey and the insights gathered through interviews with CBRN SMEs. A set of conclusions drawn from
both the survey data and the consultations is presented at the end.

The two methods were selected to provide a comprehensive understanding of the situation and to gain
a deeper insight into the challenges faced by female personnel in the field. The interviews helped explore
how the situation might evolve in the future, considering both social changes, such as the gradual
removal of stereotypes and structural barriers, and technological developments linked to increasing
automation. This chapter will try to answer the questions of how gender perspective is currently reflected
in capabilities, how it is possible to build an understanding of gender perspective to strengthen and
maintain CBRN defence capabilities, and ultimately, how to modify the five CBRN defence enabling
components to implement the gender perspective.

3.1 Survey’s results

The study is based on a cohort of 54 respondents associated with the JCBRN Defence COE and SMEs
from NATO-related organisations. The survey instrument employed a mixed-methods design, integrating
quantitative Likert-scale evaluations with open-ended qualitative inquiries to allow for a more
comprehensive assessment of respondents’ perceptions and experiences. The questionnaire is
attached as Annex 2.

While the sample possesses deep institutional knowledge - with over half of the cohort holding senior
or leadership-level roles - the demographic data reveals a limited sample that is significantly unbalanced
in terms of gender representation. The respondent pool is predominantly male; specifically, 87% of
participants identified as men, while only 13% identified as women. Although this pronounced difference
accurately reflects broader historical patterns within the defence and security sectors - aligning with the
respondents’ own assessment of their working environments, where 68.5% described their unit or
organisation as “Mostly male” - it imposes strict limitations on statistical inference.

Consequently, the quantitative data derived from the female cohort (n = 7) lacks the statistical power
required for broad generalisation. To maintain scientific rigour, the responses from female personnel are
treated primarily as highly valuable, exploratory qualitative insights rather than definitive quantitative
metrics. Where numerical comparisons are drawn between genders in the subsequent analysis, they
are utilised to highlight critical perception gaps and operational friction points rather than to assert
statistical significance. This methodological framing ensures that the systemic barriers reported by the
female minority are rigorously documented and analysed without overstating the mathematical weight
of the sample size.

The sample displays a bimodal distribution in terms of seniority, capturing both emerging professionals
and seasoned experts. A significant portion of the cohort possesses deep institutional knowledge, with
30% having more than 20 years of experience and another 22% having between 11-20 years. This
suggests that over half the respondents hold senior or leadership-level perspectives. Conversely, 30%
of respondents have less than 5 years of experience (excluding students), indicating a strong presence
of newer entrants who may hold different views on modern gender integration policies. The qualitative
data indicate a diverse cross-section of functional responsibilities. Respondents identified roles ranging
from tactical command, hazard management, and physical protection to medical countermeasures,
training, and capability development. This functional diversity ensures that the survey captures
perspectives from both “boots-on-the-ground” operators and strategic planners.



Based on statistical data regarding exclusively the question of the extent to which gender influences
professional opportunities or role assignments within CBRN units (Table 3.1), the group perceives
gender as having a low to moderate impact on professional opportunities, with an average score of 2.31
out of 5, and a median score of 2. The distribution is heavily weighted toward the lower end of the scale,
with over 55% of respondents choosing either 1 or 2, indicating that the majority view CBRN units as
meritocratic environments where role assignments are largely independent of gender. Only 17% of
respondents felt that gender significantly influenced opportunities, giving a score of 4 or 5.

2.31

Average Rating

Ll NONONE

level5 IR

Level 4 NG ©

Level 3 G 15
evel 2 N 13

Level T I 7

Table 3.1 Gender influence in professional opportunities

A closer look at the data reveals a counterintuitive trend: men perceive gender as a more influential
factor than women do. Male respondents had an average score of 2.40 and tended to select answers
across the spectrum, with a noticeable concentration around the moderate value of 3. Female
respondents, by contrast, had an average score of 1.71, with five out of seven selecting “1 — Not at all”.
This suggests that while women may face operational challenges, such as equipment fit, they do not
generally perceive these issues as systemic barriers to professional opportunities or role assignments.

The data reveal a severe separation in the CBRN operational environment: the challenges are almost
exclusively material and physiological, rather than cognitive. The respondents, regarding the question
about which tasks or areas are the most challenging from a gender perspective (Table 3.2), described
an environment where women are viewed as intellectually equal but logistically disadvantaged by an
infrastructure designed for men.

12%
22%
Detection, Identification, and Monitoring (DIM) 12

‘ o

® CBRN Knowledge Management (KM) 3

@ Physical Protection (PP) 39

® Hazard Management (HM) 22

. E\-h‘.lfedciléaiq-;ounter'neasures and Casualty Care 3 22% A0%

Table 3.2 Most challenging tasks and areas from a gender perspective

Physical Protection (PP) was the overwhelming top choice, selected by 39 out of 54 respondents. The
descriptive feedback clarifies that the challenge is not just that women are generally smaller, but that
the equipment is fundamentally non-adaptive. Respondents noted that simply offering smaller sizes
does not account for anthropometric differences (e.g., narrower shoulders, wider hips, shorter torso
length). A suit designed for a small man still fits awkwardly on an average woman; thus, the material
shags itself or restricts movement.
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A specific, highly descriptive practical challenge emerged regarding gas masks or respirators. The
standard head harness is usually designed for short military haircuts. Women with medium-to-long hair
report that the straps struggle to maintain a seal or cause physical injury. Additionally, because women
generally have less muscle mass than men, the relative weight of a standard CBRN suit plus a breathing
apparatus represents a much higher percentage of their body weight. This leads, according to some
respondents, to faster heat exhaustion and fatigue, not because they lack endurance, but because they
are carrying a heavier relative load.

Hazard Management (HM), specifically decontamination, was the second most voted (22 votes). The
descriptions here focus on raw labour. Decontamination lines are logistical heavyweights. They require
setting up tents, hauling water barrels, scrubbing armoured vehicles, and moving heavy pumps.
Respondents viewed this as a simple equation of physics: larger musculature moves heavy objects
faster.

A nuanced but critical social challenge was raised regarding the decontamination of personnel. In
scenarios involving undressing and showering to remove contaminants, the presence of mixed-gender
teams create logistical complexity and cultural sensitivity, particularly in multinational NATO operations
involving diverse set of cultures, some of which may be more likely to be ingrained with conservative
attitudes.

Medical Countermeasures (MedCM) also received 22 votes, but the reasoning behind this choice is
conflicting. The act of lifting a casualty — during an evacuation — onto a stretcher and carrying them out
of a “Hot Zone” while wearing full protective gear is arguably the most physically demanding task in
CBRN defence. Respondents frequently cited this as the primary limiting factor for female personnel.
Conversely, many respondents described the actual administration of medical care (diagnostics,
injections, triage) as an area where women excel.

@ Detection, Identification, and Monitoring (DIM) 22
12%
@ CBRN Knowledge Management (KM) 44 I
Physical Protection (PP ]
[ ] ysical Protection (PP) E%l
® Hazard Management (HM) 1
Py Medical Countermeasures and Casualty Care 1

(MedChM)

Table 3.3 Least challenging tasks and areas from a gender perspective

The low scores for Detection (DIM) and Knowledge Management (KM) offer a descriptive insight: there
was a near-universal consensus that intellect has no gender. Tasks involving data analysis, software,
threat prediction, and command were viewed as areas where gender is irrelevant. Furthermore,
respondents noted that detection equipment is becoming lighter, digital, and automated (e.g., using
drones or handheld sensors). As the task shifts from “carrying a heavy sensor” to “operating a tablet’,
the gender gap dissolves. This view is further reinforced by the subsequent representation in Table 3.3
regarding the least affected tasks and areas: respondents view the intellectual and technical aspects of
CBRN defence as gender neutral.

CBRN Knowledge Management (KM) was selected by the vast majority of respondents as having little
to no gender friction. Detection, Identification, and Monitoring (DIM) is perceived by the respondents as
an operation of detectors and sensors, thus a technical skill unrelated to gender. Lastly, Medical
Countermeasures (MedCM) have been a frequent selection, though with a different justification than KM
or DIM, which focused on care rather than data.



The justifications for these choices reveal three distinct viewpoints regarding why these areas remain
unaffected by gender. The first one is the intellectual meritocracy referred to KM and DIM. Intelligence
has no gender; therefore, the most common justification is that these two tasks rely on cognitive
processing, standardised protocols, and data analysis. Consequently, these areas are perceived as
merit based. “Detection, Identification and Monitoring, as well as Knowledge Management, rely
predominantly on standardised procedures, technical tools, and analytical processes that minimise the
influence of gender-related constraints. These components focus more on expertise, data accuracy, and
operational protocols, making them less susceptible to disparities arising from physical or social gender-
specific factors” (Participant 52, answer to survey, November 28, 2025).

15%

20%
& Yes 8
® Mo 33
4% .
@ Prefer not to say 2
@ Sometimes yes 11
® Sometimes no 0

61%

Table 3.4 Gender-related bias or barriers in work environment

A second standpoint argues that while Hazard Management is associated with brute strength, detection
and medical care are associated with precision. Interestingly, several respondents suggested that
women might actually be better suited for these tasks due to superior fine motor skills or attention to
detail: “More suitable for women due to their precision, skills, and empathy” (Participant 27, answer to
survey, November 13, 2025).

Ultimately, a subset of respondents justified their answer not by looking at the task, but by looking at the
threat. They argued that because CBRN substances affect all human physiology similarly, the core
mission is inherently gender neutral. It is also important to highlight a contradiction in the record
regarding Medical Countermeasures (MedCM). In Table 3.2, MedCM was flagged as a barrier because
of casualty evacuation and the heavy lifting connected to it. Conversely, in Table 3.3, MedCM is flagged
as a strength because of clinical care, diagnostics and treatment precision. This suggests that the
medical component is actually two distinct tasks: a physical one, where gender is a friction point due to
strength differences, and a clinical one, where gender is irrelevant or even an asset.

Drawing on the survey data concerning the experience or observation of gender-related bias or barriers
in the work environment (Table 3.4), the analysis reveals a complex picture where biases are perceived
very differently by men and women. Most respondents (61%) state they have not witnessed gender bias,
reinforcing the earlier finding that the community views itself as largely professional and meritocratic.
When the 19 respondents who answered “Yes” or “Sometimes” are considered, a sharp divide emerges
in what they consider the bias to be. Some respondents noted that bias often manifests as an
assumption of physical or mental weakness, while others observed that women are often dismissed into
administrative roles due to prejudice about field performance. Others instead note that some still
persisting stereotypes are about “mere good looks” (Participant 44, answer to survey, November 28,
2025), and can both facilitate women’s promotion or undermine their authority. Interestingly, the tension
is not always cross-gender; one female respondent highlighted that bias can also stem from internal
competition, noting that “some women just tend to compete with others instead of trying to cooperate”
(Participant 1, answer to survey, October 10, 2025).

A portion of “Yes” respondents came from men expressing dissatisfaction about positive discrimination
or reverse bias. They perceive that women are sometimes promoted over more qualified men to meet
quotas or diversity targets. As one noted: “sometimes | was overtaken by women who had less skills but
privileged access” (Participant 52, answer to survey, November 28, 2025). Another elaborated on this
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tension, stating: “/ have occasionally observed some preference for men over women for choice of some
roles or tasks [...] due to a perception that the man would be more suited and able. However, | have also
observed positive discrimination, [...] in efforts to advantage women to avoid criticism or address a
perceived culture of discrimination against women. Such occurrences seem to be less common in recent
times [...] compared to longer ago” (Participant 13, answer to survey, October 24, 2025).

Building on the latter observation, many respondents agree that the bias is a legacy issue that is fading
with generational change.

79
, ® VYes 44

® No -

@® Not sure 6

81%

Table 3.5 Awareness of reporting channels for gender-related issues

20%
® Yes 35
10% ® No 5
® Maybe 10

70%

Table 3.6 Confidence in the reporting channel

Table 3.5 about the awareness of reporting channels highlights a high level of procedural awareness,
but these data have to be read in conjunction with Table 3.6 regarding the confidence the personnel has
in these channels.

The vast majority of respondents (81%) declare that they are aware of the official protocols. This
indicates that, from a procedural standpoint, CBRN organisations within NATO have successfully
communicated their reporting structures to most personnel.*

The joint analysis of these two questions reveals a critical disconnect: competence is high, but
confidence is unstable. While the vast majority of personnel know exactly what to do, a significant
minority are afraid to do it.

4 NATO integrates gender perspectives through a specific Gender Advisory Structure that places specialised
personnel at different levels of the organisation. While a Gender Advisor (GENAD) acts as the primary advisor to the
Command Group on the Women, Peace and Security (WPS) agenda, individual Headquarters, Divisions, Directorates,
and Branches are required to nominate Gender Focal Points (GFPs) rather than separate advisors (NATO, 2021). These
GFPs are “dual-hatted” staff members who facilitate gender mainstreaming specifically within their own functional
areas. Regarding the chain of command, GFPs report directly through their standard chain of command, ensuring that
leadership retains ownership of gender integration, while simultaneously maintaining a “functional dialogue” with the
GENAD to ensure technical coherence and consistency across the mission. Military personnel are generally required
to report issues through their standard chain of command. For example, regarding Conflict-Related Sexual Violence
(CRSV), NATO guidelines explicitly state that “all observed incidents, as well as reports on CRSV, must be reported as
soon as possible through the chain of command” (NATO, 2022a, p. 5).



There is a “competence-confidence” gap: when the respondents who confirmed they know the reporting
channel (n=43) are isolated, it is possible to track their specific comfort levels:

o 74% (32 respondents): know the channel and trust it (“Yes”).
e 26% (11 respondents): know the channel but hesitate (“Maybe” or “No”).

This 26% gap represents the hidden risk in the organisation. These are individuals who are fully informed
about the procedure but could be deterred by the organisational culture or lack of safeguards. The profile
of the 11 individuals who know the system but distrust it is revealing:

¢ Predominantly Male: 10 out of the 11 hesitant respondents are men. This reinforces the finding
that men might feel vulnerable to “reverse bias” or fear being labelled as “troublemakers” or
“anti-diversity” if they raise an issue, or they might not view themselves as experiencing
discrimination.

e The single female dissenter. Only one woman falls into this category, but her reason is
structurally critical: “reporting and investigating mechanisms should stand independent from
leadership, personnel should be properly trained, there should be anonymity granted”
(Participant 23, answer to survey, November 12, 2025). If the “contact person” is part of the
same leadership structure as the problem, the system is perceived as void.

The hesitation is not driven by confusion, but rather by cynicism and uneasiness. The joint analysis
highlights three specific potential failures in the current reporting ecosystem:

e Failure of anonymity: “/ would not feel comfortable because | am not sure if the process is
confidential’ (Participant 30, answer to survey, November 14, 2025).

e Failure of protection (retaliation): “I think it is still a sensitive topic, and honestly, you never know
when it could be turned against you” (Participant 31, answer to survey, November 17, 2025).

e Failure of efficacy (cynicism): “Will not change the outcome” (Participant 48, November 28,
2025).

The institutional structure has succeeded in education but still has gaps in terms of psychological safety,
as the “comfort” score lags behind. The fact that over a quarter of the informed military population is
uncomfortable reporting suggests that the mechanism exists, but the trust required to use it is fragile.
The hesitation is rational: personnel might be weighing the certainty of social/professional risk against
the uncertainty of a positive outcome and therefore choosing silence.

®1 2 3 4 @5

Current policies .
Training programs [
Equipment and facilities | |

Table 3.7 Adequacy of measures in addressing gender-specific needs within CBRN units.

Table 3.7 about the adequacy of measures in addressing gender-specific needs within CBRN units
assesses the institutional readiness of CBRN defence units regarding gender integration. The survey
included a structured evaluation of existing support mechanisms. Respondents were asked to rate the
adequacy of measures in addressing gender-specific needs on a Likert scale ranging from 1 (Not
adequate) to 5 (Fully adequate). This assessment was segmented into three distinct operational
domains: Current Policies, Training Programs, and Equipment and Facilities. This tripartite division
allows for a granular analysis of where the organisation is succeeding versus where it is struggling.
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The assessment of Current Policies yielded a high degree of satisfaction, with a mean score of 3.94.
The median score of 4.0 indicates that the majority of personnel view the regulatory framework as robust
and inclusive. Notably, there was minimal dissent; only 3.7% of respondents (n=2) rated policies as
inadequate (scores of 1 or 2). This suggests that the “software” of the organisation — its rules,
regulations, and stated values — has been successfully modernised to accommodate gender
perspectives. Gender analysis reveals no significant divergence here; both male and female
respondents largely agree that the policy framework is sufficient, implying that the challenge of gender
integration is no longer a matter of governance or doctrine.

Training Programs emerged as the highest-rated category, with a mean score of 3.96 and a median of
4.0. This score reflects a consensus that educational initiatives are effectively communicating gender-
neutral or gender-inclusive protocols. The high rating suggests that the curriculum for CBRN defence is
viewed as meritocratic and accessible, regardless of gender. Similar to the policy domain, there was no
substantial gender gap in the responses. This uniformity indicates that the pedagogical approach — how
CBRN skills are taught — is not a primary source of friction, and that personnel feel adequately prepared
by the current training regimen.

In sharp contrast to the administrative domains, the assessment of Equipment and Facilities revealed a
significant operational deficit. The mean score dropped to 3.46, the lowest of the three categories, with
a higher standard deviation (1.13), indicating polarised opinions. This domain is also the site of a
profound gender gap. While male respondents rated equipment adequacy at a moderately positive 3.62,
female respondents rated it at a concerning 2.43. This divergence highlights a critical failure in
procurement: while men view equipment issues as minor inconveniences, women experience them as
fundamental barriers to performance. The data indicate that 18.5% of the total cohort rated this category
as inadequate, confirming that the physical infrastructure (IPE fit, sizing, and sanitation facilities) has
not kept pace with policy advancements.

The analysis portrays a CBRN defence community characterised by institutional success but material
failure. The high scores for policies and training demonstrate that the organisation has successfully
integrated gender perspectives into its intellectual and regulatory foundations. However, the lower rating
for equipment — driven specifically by the female cohort’s score — signals that these policies have not
yet translated into efficient physical realities. The primary conclusion is that the barriers to gender
equality in CBRN defence are no longer bureaucratic or educational, but logistical. Future capability
development must consequently shift focus from writing policy to engineering and procuring adaptive
equipment.

17% 13%
’ . @ 'es, significant improvements 7
Ny @ Some improvements 24

@ No noticeable change 13

@ Situation has worsened 1
24%

@ Hard to say /| am not sure 9

44%

Table 3.8 Improvements in gender inclusion practices within the CBRN
environment in recent years

To measure the trajectory of gender integration within the CBRN defence sector, the survey analysed
three open-ended dimensions: the perception of recent improvements, specific recommendations for
future initiatives, and general sentiment regarding the operational climate. The data (Table 3.8) reveals
a clear dichotomy: while the majority of personnel acknowledge “some” progress, there is a distinct split
between those calling for practical, material solutions and those expressing fatigue with the “gender
narrative” itself.



Respondents were asked if they had noticed improvements in gender inclusion practices in recent years.
The results indicate a cautiously positive but stagnant environment. The largest group (44%, n=24)
reported observing “Some improvements”, a significant cohort (24%, n=13) reported “No noticeable
change”. A combined 18% were unsure, and notably, one respondent felt the “Situation has worsened”.
A critical insight is that women are less impressed by the progress than men. Only 1 out of 7 female
respondents selected “Some improvements”, with the majority falling into the “No noticeable change” or
“Hard to say” categories. Conversely, 30 out of 47 men saw “Some” or “Significant” improvements. This
suggests a perception gap between male and female responders, where men report greater perceived
improvements than women.

When asked for concrete solutions, the responses blended into three distinct schools of thought:

e The most frequent and specific suggestion was for adaptive equipment. Respondents
repeatedly cited the need for IPE (Individual Protective Equipment) that fits female anatomy.
For example, as one respondent noted: “UK respirators are a nightmare for women who have
medium to long hair. The clips on the harness rip large chunks of your hair out. If we are
operating in a risk area a balaclava may help keeping hair safe and ease of putting on the
respirators” (Participant 33, answer to survey, November 28, 2025).

e A smaller group suggested “soft” solutions such as education, workshops, and multinational
panels to address what respondents described as cultural differences in NATO, which may
include variations in gender norms and organisational practices.

¢ Anoticeable segment of male respondents suggested that the best way to improve inclusion is
to stop focusing on it. They argued for a return to pure meritocracy, viewing gender initiatives
as counter-productive or sensitive. As explained through on of the respondent words: “when it
comes to military, | think professionalism is more important than individual preferences (gender)
and | don’t want to be judged on gender issues by myself, but my merits” (Participant 12, answer
to survey, October 24, 2025).

The open-ended section provided a space for additional perceptions. Several respondents emphasised
that no amount of policy can erase physiological differences. There is a concern that ignoring these
biological realities for the sake of “inclusion” compromises safety.

The overarching insight is that the CBRN defence community is suffering from a material dissatisfaction.
Respondents — especially men — feel they have heard enough about gender sensitivity. However, the
female respondents indicate that despite all this talk, the basic requirements remain unmet. The data
suggests that the most effective initiative for the future would be to stop discussing gender
philosophically and start solving it logistically — by procuring better kits.

2.89

Average Rating

L N BONE

Level 5 G 7

evel 4 I 10

Level 3 I 14
Level 2 N 16
Level 1 I 7

Table 3.9 Relevance of Gender Perspective with
the introduction of advanced technologies

As the CBRN defence sector transitions toward automated and digitalised operations, a key question
arises: Will technology render gender irrelevant, or will it create new disparities? (Table 3.9). To address
this, the survey questioned respondents on the future relevance of the gender perspective in conflict
scenarios dominated by advanced technologies, such as automation, Al, and robotics.
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Analysing the future relevance of the gender perspective in a high-tech CBRN environment reveals a
fascinating technological paradox. While the community acknowledges that gender is currently a
challenge, they largely believe that machines will solve it for them.

The average relevance score of 2.89 (Table 3.9) indicates that the majority of respondents believe the
importance of the gender perspective will decrease as technology advances. This decline in relevance
is directly driven by a widespread technological optimism. When asked how automation would affect
operational realities, 63% of respondents stated that technology would either reduce (21 votes) or
eliminate (13 votes) existing gender-related barriers.

The prevailing logic is that gender differences in CBRN defence are currently defined by physical
limitations (strength, load bearing). Consequently, the majority view suggests that if automation (robots,
drones, exoskeletons) removes the physical burden, the “gender problem” effectively evaporates.
However, breaking this data down by experience reveals a massive strategic divide:

e Senior leaders (average relevance: 2.69) are the most convinced that technology will make
gender irrelevant. This cohort aligns closely with the 13 respondents who believe technology
will “eliminate” barriers entirely. They view the issue through a “hardware” lens — if you fix the
hardware (strength), you fix the issue.

¢ In sharp contrast, the youngest cohort (average relevance: 4.33) and mid-career professionals
(4.14) believe gender will remain highly relevant. This suggests that the incoming generation
views the gender perspective not just as a physical issue but as a social and cognitive one. This
aligns with the minority of respondents who warned that technology might have “little impact” or
even “create new types of barriers” (4 votes) — referencing complexities like algorithmic bias or
unequal access to technical training.

13%

7% ‘
39% It will help reduce existing barriers 21

It will eliminate most barriers 13

17%

L ]

L]

@ [t will have little or no impact 9
@ [tmight create new types of barriers 4
L ]

| am not sure

)

24%

Table 3.10 How increasing automation and advanced technologies may
reshape gender-related barriers within CBRN environments.

The quantitative analysis of the data summed in Table 3.10 and subsequent qualitative analysis of the
survey responses reveals that respondents envision technology acting as an equaliser through three
primary mechanisms, centred largely on decoupling operational capability from physiology.

e The most dominant theme is that automation eliminates the primary source of gender friction in
CBRN: physical strength. Respondents argued that if a robot is performing decontamination or
reconnaissance, the operator’s physical size becomes irrelevant. To operate the systems,
gender differences will not be an issue. For tasks that still require a human presence,
exoskeletons were cited as a critical bridge. Exoskeletons, for reference, can disrupt the gap
between tall (strong) and short (hon-masculine) individuals, effectively neutralising the biological
strength disparity.

e Respondents envision a future where soldiers transform into system operators. Since cognitive
skills were consistently rated as gender-neutral in earlier sections of the survey, shifting the
primary workload from muscle to mind is viewed as inherently inclusive.

e Beyond robotics, respondents suggested that advancements in materials science could finally
resolve persistent IPE fit issues. Ideas included the use of smart materials and biometric



sensors that automatically adjust the fit and thermal regulation of a suit, thereby removing the
one-size-fits-all bias.

A nuanced divergence also appears along gender lines. Male respondents (Average Relevance: 2.85)
tend to view technology as a definitive “equaliser”, reinforcing the belief that automation will resolve
disparities by removing physical barriers. Female respondents remain slightly more sceptical (Average
Relevance: 3.14). This persistence suggests that women view their operational experience as
multidimensional: while robots may successfully address logistical challenges like load bearing, they
cannot easily address deeply ingrained issues such as inclusion, team dynamics, and unconscious bias.

T

43% @ 'Yes, significantly 23

@ Ves, somewhat 25
@ No, not really 5
@ No, not at all 1

46%

Table 3.11 Can technological solutions help address or mitigate gender-related challenges.

The synthesis — represented by Table 3.11 — might be interpreted as a warning against technological
complacency to the CBRN defence community. Senior leaders believe automation will render gender
issues obsolete, causing a de-prioritisation of current gender initiatives, assuming the tech fix is
imminent. At the same time, some raised an argument about human foundation, noting that automation
creates a false sense of security: humans will still be required to deploy, to assist personnel or soldiers
in distress or to maintain and recover these systems, often while wearing protective gear. Additionally,
a small group cautioned that technology might create new barriers, such as algorithmic bias or uneven
access to technical training, replacing physical exclusion with digital exclusion. The high relevance
scores from the younger generation — coupled with the warning that technology could create new
barriers — suggest that the human aspects of gender (leadership, bias, decision-making) will remain
critical, even in a robotic battlefield.

3.2 Interviews with SMEs

During the 3-month research period, six semi-structured interviews were conducted with SMEs working
in different NATO bodies and at various levels of responsibility. The sample included both military and
civilian personnel of diverse nationalities, roles, and professional backgrounds related to CBRN defence.
All interviewees were asked the same set of questions (see Annex 2), with the aim of identifying key
ideas concerning the gender perspective and the related challenges.

The analysis is divided into three main sections reflecting the structure of the interviews. The first three
questions were formulated in general terms to introduce the topic and its associated challenges. The
fourth and fifth question focused on CBRN defence, aiming to explore more specific and operational
issues. Finally, the last two questions addressed the integration of electronic systems — such as Al,
automation, UxVs, and drones — and invited interviewees to reflect on whether the gender perspective
will remain relevant in future conflict scenarios.

General questions

The responses to these questions generally indicate that while the chemical, biological, or radiological
agents themselves do not differentiate between sexes, the key problems arise from underlying
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physiological differences, equipment standardisation, and cultural/operational gaps (SME 5, and SME
6, personal communication, November 6, 2025).

The most frequently and thoroughly discussed problems revolve around medical factors and
physiological differences, which are often neglected in current standards. A major concern is that the
dosage for medical countermeasures, such as nerve agent antidotes, is standardised based on a 70-
kilogram adult male (SME 1, personal communication, September 24, 2025; SME 2, personal
communication, November 4, 2025; SME 4, personal communication, November 6, 2025; and SME 5,
personal communication, November 6, 2025). Additionally, the majority of studies used for determining
medical treatment and dosage only deal with male test subjects, meaning female metabolism is not
considered (SME 1, personal communication, September 24, 2025; and SME 5, personal
communication, November 6, 2025). Consequently, there is a lack of representative testing on women
due to differences in weight, fat ratio, and muscle density. This affects how a chemical warfare agent
reacts with a female's metabolism. Considering that CBRN defence tasks can also be operated in
support of civilian response (SME 2, personal communication, November 4, 2025), an incident can have
worse effects on pregnant women or children (SME 1, personal communication, September 24, 2025;
and SME 4, personal communication, November 6, 2025). The lack of testing on different layers of the
population might cause other related medical issues (SME 1, personal communication, September 24,
2025). Additionally, gender stereotypes can also be internalised in the training and in the consequent
first response training. Some medical issues (e.g. heart attacks) have different symptoms in men and
women, and a standardised approach might cause wrong diagnoses (SME 5, personal communication,
November 6, 2025).

Another important and largely discussed issue is related to the protective gear — masks, suits, gloves,
and boots — as they are commonly based on a male body type and consequently, they do not fit correctly
(SME 1, personal communication, September 24, 2025, 4; and SME 5, personal communication,
November 6, 2025). While some protective gear uses standard sizes (small, medium, large), it often
needs to fit in a specific way to ensure protection. Protective masks may not function properly for females
due to different face features or dimensions (SME 3, personal communication, November 6, 2025).
Although problems with gear fit are recognised, armed forces often have to compromise because having
all possible sizes and special protections could become expensive and inefficient (SME 1, personal
communication, September 24, 2025; and SME 6, personal communication, November 6, 2025). It
needs to be highlighted that NATO can provide a standard policy of the different features that the CBRN
defence equipment should have, but it is a national prerogative to procure and distribute them; therefore,
it is a national problem to adapt the IPE to the needs of the military personnel. The same considerations
have to be made for medical countermeasures and treatments as well.

Embedding a gender perspective into technical domains like CBRN defence also faces challenges
related to culture, but incorporating gender analysis significantly improves overall preparedness, crisis
management, and force capability. CBRN defence is a traditionally technical and operational domain,
still often dominated by a masculine culture. Consequently, the complete acceptance of women and
their capabilities is not necessarily something that can be regulated through policies; it is more about
national sensibility. NATO currently involves 32 Allies with different cultural and historical backgrounds
(SME 4, personal communication, November 6, 2025; and SME 5, personal communication, November
6, 2025) — even within each state itself — that can easily influence the perception of women in such a
specialised field.

Taking gender-specific issues into account clearly improves both preparedness and response to CBRN
incidents, which is synonymous with protection. Differences in physiological capacity (e.g., female
service members generally consuming less air in self-contained breathing apparatus, making them
better suited for longer exposure times), as underlined by some interviewees (SME 4, personal
communication, November 6, 2025; and SME 5, personal communication, November 6, 2025), should
inform capability development and leverage the strengths of both genders. Coupling the strengths of the
female personnel with adequate equipment ensures that personnel are more effective in their jobs and
could actually improve the overall strength and capability, leading to the success of the mission.

Regarding the third question, there is a consensus that while NATO’s gender perspective framework is
robust at the strategic level, there are significant challenges and gaps in translating this policy into



operational and tactical practice, largely because implementation relies heavily on individual member
states (SME 6, personal communication, November 6, 2025). NATO’s CBRN defence policy is a holistic
document that attempts to consider and implement topics like gender perspective as cross-cutting
functions. Gender perspective is sometimes considered a “soft topic” (SME 5, personal communication,
November 6, 2025) and often relegated to the end of drafting processes for strategic documents, which
might indicate neglect or insufficient focus on the topic and its implications.

The gap existing between the high-level policy framework and the tactical execution often depends on
national interpretation and commitment (SME 2, personal communication, November 4, 2025; and SME
3, personal communication, November 6, 2025). In this context, National Action Plans (NAPs) play the
most important role in translating NATO and international commitments into national strategies. Practical
implementation, capability development (equipment, training, organisation, material), and addressing
specific challenges fall primarily, as already explained in the previous paragraphs, on individual member
states, not NATO itself. Furthermore, due to the complex interplay of military, civilian protection, and
various ministries and government agencies, coordinating action at the national level can be difficult.

CRBN-related questions

The fourth question addressed how male and female service members experience CBRN training,
protective gear, and operational roles, and how these differences can inform capability development. As
already described, disparities mainly concern protective equipment, medical countermeasures, and
operational perception. What emerges from the interviews is that these differences are not merely
practical issues but reveal how capability development often overlooks gender-specific needs. Some
respondents viewed standardised CBRN gear as sufficient, while others pointed out that recurring
mismatches highlight the need for more inclusive design and planning processes.

Regarding operational roles and perceptions, the differences are present due to cultural and institutional
sensitivities. Many NATO member states adopt the same standards for testing the efficiency,
preparedness, and capabilities of their armed forces members, without making distinctions based on
gender (SME 5, personal communication, November 6, 2025). Thus, while women within specialised
CBRN defence teams are generally judged based on performance (passing or failing defined physical
requirements), individuals outside that group (the “out-group”) might exhibit prejudice, spread rumours,
and have different perceptions about female capacity. There is still a common perception that gear may
be too heavy or too big for women; however, the shift toward lighter general equipment helps mitigate
this issue (SME 3, personal communication, November 6, 2025). Furthermore, performance should be
judged by capability, as female service members have often proven highly capable even when operating
in heavy gear.

This type of behaviour further reinforces gender stereotypes, compelling women to continuously assert
their legitimacy within the armed forces and within CBRN defence branches (SME 5, personal
communication, November 6, 2025). Their experience often becomes characterised by the heightened
need to demonstrate competence and commitment, not on the basis of appearance, requiring consistent
proof through performance and professional ability at a level not equally demanded of their male
counterparts.

In addition to these perceptions, career preferences also play a role. As one interviewee noted (SME 2,
personal communication, November 4, 2025), particularly at higher and more strategic levels, there are
no formal constraints on career progression; rather, individual agency becomes decisive. Some female
service members may voluntarily opt for staff or advisory positions instead of command roles, often
motivated by the wish to balance professional responsibilities with family life.

These differences should inform capability development by focusing on equity rather than mere equality.
As discussed in the previous paragraphs, capability development must take into account physiological
differences, especially regarding medical requirements. This includes supporting current NATO efforts
to study how measurements and treatments must be adjusted for women, children, and the elderly.
Moreover, capability development also entails technological research and innovation, which can help
mitigate some of these challenges: lighter and more manageable equipment would benefit not only
women but the entire force.
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Training and exercises are critical tools for integrating gender considerations, primarily by creating
awareness, familiarity, and developing refined procedures for culturally sensitive operations. Training
and exercises must address both the internal military culture and external civil-military interaction during
crisis response:

e Fostering familiarity and acceptance: training and education can be crucial for promoting
gender equality and breaking down stereotypes. When colleagues observe that others can
perform tasks on the same level regardless of sex, it reduces prejudice and jumping to
conclusions.

e Adjusting procedures and requirements: training allows commanders and staff to plan
and organise operations, which includes integrating gender considerations. The more
frequently trainings are conducted, the better the understanding of the needs of both male
and female personnel.

Some considerations about gender can be drawn from exercises and training. Training and exercises
naturally reveal limitations and requirements. In general, exercises help validate and refine procedures,
such as how to conduct decontamination in a culturally sensitive manner or how to ensure hygienic
needs are met during prolonged operations. Training and exercises allow for the development of
“lessons learned” regarding the needs of both men and women, informing policy and capability
development.

Future Warfare and Gender Perspective

Regarding the questions related to the future warfare scenario, the perceptions are nuanced. The two
questions focused on how the gender perspective can be impacted by the introduction of highly
technological devices and instruments like Al, drones, and unmanned vehicles, and whether the gender
perspective will continue to be relevant.

According to many of the interviewees, regardless of technological advancements, the gender
perspective is expected to remain relevant and, in some ways, become more critical, particularly due to
the inherent requirements of CBRN defence and shifts in warfare, because the mission extends beyond
protecting the military to supporting civilian sectors (SME 2, personal communication, November 4,
2025; and SME 4, personal communication, November 6, 2025). Considerations for civilian populations,
which often include vulnerable groups like pregnant women, children, and the elderly, make gender
analysis essential for planning and contingency scenarios.

Additionally, with the increased use of hybrid warfare tactics involving disinformation and misinformation
(Gogacz, 2024), the concept of gender — among others — already is and will continue to be targeted and
weaponised. This includes the malevolent use of the concept of gender and associated narratives and
targeting women for victimisation (SME 6, personal communication, November 6, 2025). This aspect of
hybrid warfare means that gender sensitivities will remain a powerful factor in all conflicts, including
those involving CBRN incidents.

As many of the interviews noted, even in future scenarios, the fundamental biological and physiological
differences between sexes (e.g., metabolism, fat ratio, muscle density) will persist, which are crucial
factors when dealing with the effects of chemical agents, toxicity, and the efficacy of antidotes and
medical countermeasures (SME 6, personal communication, November 6, 2025). The aim of CBRN
weapons is to harm human beings; thus, the human factor in this sense, even with a fully automated
battlefield, cannot be eliminated.

Describing exactly how the future battlefield will look is extremely difficult, considering how fast-paced
the current innovations are. Many experts agree on the lasting relevance of gender, especially
concerning civilian populations; some express uncertainty or hope that the need to discuss gender
differences within the military context will diminish. The introduction of electronic systems, such as Al,
drones, and unmanned vehicles (UxVs), is widely seen as a potential solution to many challenges —
gender included —, primarily because it will help reduce the reliance on physical strength and human
presence.

The integration of advanced electronic systems could address gender challenges in several key areas:



e Reduction of physical constraints: automation and autonomous systems can help
overcome problems related to physical differences. If equipment is perceived as too heavy
for women, using technology might ease these challenges.

e Focus on skills over physiology: for tasks involving electronic systems, the operator’s
gender is often irrelevant. Accomplishment depends on technical skills and the ability to
operate the system, not physical attributes. This helps promote an even more merit-based
system, as anyone who can operate the drone or vehicle is a valuable team member.

e Automating contested procedures: electronic systems can simplify culturally sensitive
procedures, such as decontamination. If robots or autonomous systems handle
decontamination, the issue of requiring separate lines might no longer exist.

e Mitigating personnel shortages: militaries are primarily integrating these technologies to
alleviate the lack of human personnel and increase safety. While this focus is on human
resources rather than gender, the effect is still supportive of equality by minimising roles
that require high physical endurance.

A major concern raised in the interviews is that the very technology intended to promote neutrality might
instead replicate and reinforce existing societal biases, especially when employed in targeting tasks.
This aspect will be discussed in depth in the next chapter.

Additionally, the introduction of technology does not automatically solve challenges rooted in culture
and perception. If certain segments of society or the military believe that women inherently lack technical
skills, this cultural assumption will limit opportunities, regardless of technological availability (SME 3,
personal communication, November 6, 2025). As one expert noted, we must understand that women
are just as capable of learning, but historically were sometimes not allowed to acquire skills.

In conclusion, while the shift toward electronic systems removes some of the traditional physical barriers
that affected women in CBRN roles, it introduces an equally complex challenge of ensuring that the
underlying data and culture that feed these systems are unbiased and inclusive. For CBRN defence
specifically, the ability to automate challenging processes, such as decontamination, is a strong practical
argument for the positive impact of these systems.

The analysis, built upon the results of the survey of 54 respondents and insights gathered from six semi-
structured interviews with Subject-Matter Experts (SMEs), aimed to determine how gender perspective
is reflected in capabilities and how the five CBRN defence enabling components could be modified for
implementation. The synthesis of these findings reveals a crucial strategic disconnect: the barriers to
full gender integration in the CBRN defence community are no longer primarily bureaucratic or
educational, but rather logistical and material.

The survey data indicate high institutional readiness in the regulatory and educational domains,
suggesting that the organisation’s framework is robust. Current policies and training programs received
a high satisfaction rating, demonstrating successful integration of gender perspective into the intellectual
and regulatory foundations. However, this administrative success is undermined by a significant material
failure. Assessment of equipment and facilities yielded the lowest score. This pronounced gap confirms
that gender-inclusive policies often struggle to translate into operational realities and practices. So, while
the primary challenges are derived from physiological and material issues, the intellectual aspects of
CBRN defence — KM and DIM — are viewed as gender-neutral.

The interviews with SMEs reinforce and confirm the logistical and material shortcomings: the NATO
gender perspective framework is robust at the strategic level, but significant challenges endure in
translating this policy into effective operational and tactical practice, largely because implementation
relies heavily on individual member states. This national prerogative means that essential components
like IPE and MedCM frequently overlook gender-specific needs.

The military community exhibits a widespread belief in technological optimism, centred on the idea that
automation will act as an “equaliser” by reducing or eliminating gender-related physical barriers. Senior
leaders are the most convinced that technology will make gender irrelevant by fixing the strength
disparity.
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This belief, however, leads to a technological paradox, as the younger generation and mid-career
professionals remain sceptical, believing that gender will remain highly relevant. The different
perceptions warn about the fact that technology cannot easily fix deeply ingrained issues such as
unconscious bias, inclusion, and team dynamics, or that technology might create new forms of
exclusion, such as algorithmic bias or uneven access to technical training, replacing physical exclusion
with digital exclusion. SMEs, for reference, assert that the gender perspective will remain critical
because the CBRN defence mission extends beyond protecting the military to supporting vulnerable
civilian sectors.

In conclusion, the analysis suggests that the most effective path forward requires shifting focus from
perpetual discussion to tangible, logistical solutions. Future capability development must prioritise
engineering and procuring truly adaptive IPE and ensuring equitable adjustments to medical standards
based on inclusive physiological data. Although automation promises to mitigate physical challenges,
the community must guard against technological complacency, ensuring that organisational culture
addresses social and cognitive bias to prevent new forms of digital exclusion. The ultimate measure of
progress lies in ensuring that the CBRN defence environment provides true equity, addressing differing
needs to leverage the strengths of all personnel and ensure mission success.

4. Food for Thought

Technological advancements offer substantial support in resolving gender perspective challenges,
primarily by mitigating physical limitations. The introduction of exoskeletons for high-effort tasks,
alongside the continuous development of low-burden individual protective equipment (IPE) — such as
advanced CBRN protective suits, respirators, and other solutions designed to reduce physical strain —
significantly decreases the physical effort required by the soldier. These innovations act as a critical
physical equaliser.

As shown in the survey insights from section 3.1, the planned adoption of Al, autonomous systems, and
robotics in CBRN defence has led to a significant “technological paradox” and a resulting “strategic
divide” among military personnel. While senior leaders are generally optimistic that hardware
innovations like exoskeletons and autonomous platforms could bridge physical strength gaps, younger
and mid-career professionals remain understandably sceptical. The uncritical use of advanced
electronic systems is not neutral; it may replace physical exclusion of female personnel with new forms
of digital exclusion. As this chapter will show, reliance on automation can lead to algorithmic bias, where
historical data inequalities are reproduced and intensified in artificial intelligence. This poses risks to
both force protection and operational effectiveness in future CBRN scenarios.

Al and Al-enabled electronic systems are increasingly becoming relevant to CBRN-related military
functions, including Intelligence, Surveillance, and Reconnaissance (ISR), command and control, DIM,
Knowledge Management (KM), logistics, modelling, and operational planning. Although they enable the
rapid collection and processing of various types of data, their machine learning processes inevitably
reflect existing social differences and historical inequalities (Blanchard & Brunn, 2024; Chandler, 2021).
There are three primary categories of bias that can emerge in the development and use of military Al
systems (Blanchard & Brunn, 2024, pp. 5-7):

1. Bias in Society refers to long-standing or historical bias. It reflects how societies have
historically been angled toward or against specific individuals or groups, typically along the lines
of ethnicity, gender, class, or ability. Societal bias can influence all stages of an Al system’s life
cycle through:

a. Selection bias, which occurs when a dataset does not accurately reflect the actual
distribution of factors, leading to certain populations, environments or scenarios being
under- or over-represented, or



b. Distorted real-world models, which occur when Al systems inherit historical biases and
preconceptions rooted in the real world. Even if a dataset accurately reflects real-world
conditions, it may still carry biases. For example, areas or groups that have historically
faced disproportionate surveillance and targeting will show that bias in the data
(Chandler, 2021). Since Al is highly effective at detecting patterns in data, it can
inadvertently reinforce social inequalities and stereotypes, even when developers try to
remove sensitive information from the training data.

This concern is especially important because two related, but distinct types of bias might interact. The
first is the “default male” bias in Al systems, where datasets, design choices, or performance measures
implicitly assume male roles or behaviour as the standard (Blanchard & Brunn, 2024; Chandler, 2021).
This bias can influence how Al systems interpret various factors such as exposure, vulnerability,
movement, equipment use, or operational performance.

The second issue concerns the CBRN context and the use of the 70-kilogram adult male reference
model in medical and physiological standards, particularly regarding medical countermeasures, dosage
calculations, and toxicological assumptions (NATO, 2018b). Although this model does not originate from
Al, it can be embedded in algorithms used for training or validating predictive tools such as DIM, casualty
estimation, exposure modelling, evacuation planning, or medical response. In such cases, automation
does not eliminate sex-based differences in CBRN defence; instead, it may encode these medical and
physiological assumptions into technical outputs that seem neutral. This can lead to inaccurate
assessments of vulnerabilities, protective gear requirements, mask-seal effectiveness, antidote dosing,
evacuation priorities, or decontamination timelines for women, smaller personnel, pregnant women,
children, or civilians with different physiological traits.

2. Bias in data processing and algorithm development involves harmful effects stemming from
subjective decisions and assumptions made by those creating Al systems (Blanchard & Brunn,
2024, pp. 6-7). Such bias can be introduced at various technical stages, including data labelling,
data preprocessing, algorithm design, learning procedures, and performance metric setting.
This technical bias frequently emerges through:

a. programmers unintentionally emphasising certain outcomes, behaviours, or information
over others, leading to distorted representations in the data sets regarding enemy
characteristics or civilian movements, therefore causing a “reporting bias”;

b. algorithm developers depending on “proxy indicators”, which are indirect ways of
measuring something when direct data isn’t accessible. While many proxies are
harmless, serious bias can occur when sensitive factors such as race, gender, or age
are used as stand-ins for combatant status, leading to what is known as “proxy
discrimination”.

c. thereplication of these technical biases often results from poor workplace practices and
limited diversity within development teams. A lack of gender, ethnicity, economic, and
motivational diversity can lead to major “institutional blind spots” that unintentionally
influence the Al’s reasoning.

In CBRN reconnaissance, proxy discrimination may happen if an autonomous sensor drone or decision-
support system relies on indirect indicators, such as movement patterns, proximity to contaminated
areas, clothing, evacuation speed, or group composition, to classify risk or threat. During a radiological
evacuation, for instance, caregivers, the elderly, pregnant women, or civilians helping dependants might
behave differently from trained military personnel. If the system has not been designed or validated to
identify these behaviours, it could misjudge vulnerable civilians or generate inaccurate operational
assessments.

3. Bias in use happens during the deployment of an Al system. It involves changes in the system’s
behaviour due to new contexts, applications, or human interactions that were not predicted
during the initial design and training stages (Blanchard & Brunn, 2024, p. 7). This category
includes:

a. The transfer-context bias” arises when there is a mismatch between the environment
the Al model was trained on and the environment where it is currently deployed. It can
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occur if the system is used outside its intended context, or if developers failed to account
for local practices and the presence of individuals with physical disabilities.

b. During deployment, Al systems using positive feedback loops, like reinforcement
learning, can pick up on the biased preferences of their users. Consequently, the
algorithm’s outputs might start to embody a particular “operator’s bias”, or the operator’s
interactions could uncover hidden biases within the algorithm.

c. During operation, systemic bias can be amplified by human cognitive biases. People
often fall prey to the ‘automation bias’, assuming that Al systems are entirely objective,
which leads them to place excessive trust in the Al's biased results and to rely on them
without proper verification.

In CBRN operations, transfer-context bias may emerge when a system trained in a controlled military
environment is deployed in a civilian crisis, urban evacuation, or multinational response setting. A tool
calibrated on military personnel, standard equipment, and predictable procedures may perform poorly
when exposed to mixed civilian populations, non-standard protective behaviour, language barriers,
panic, disability, or caregiving responsibilities. If operators then trust the system without questioning its
limits, automation bias may reinforce these errors rather than correct them.

These examples show that algorithmic bias in CBRN defence is not an abstract technological concern.
It can affect how systems classify exposure, prioritise evacuation, estimate vulnerability, recommend
protective measures, and support operational decision-making. The risk is therefore not only that Al
reproduces social bias, but that incomplete physiological, operational, or demographic assumptions
become embedded in technical outputs that appear neutral and objective. These dangers substantiate
the scepticism expressed by younger and mid-career respondents, whose concerns extend beyond
physical capability gaps to the data, design, validation, and operational use of automated systems.

In conflict settings, embedded biases in data collection systems risk producing partial, incomplete, or
distorted information, potentially undermining knowledge production and leading to flawed assessments.
This challenge is particularly relevant for CBRN defence tasks such as DIM and CBRN KM, whose
primary objective is to collect and integrate information from multiple sources. If the systems involved
are biased, incomplete, or unreliable, they cannot constitute the sole basis for decision-making. Models
based on biased data may fail to detect subtler patterns of vulnerability among personnel and civilians,
particularly when exposure, evacuation behaviour, medical needs, or access to protective equipment
differ from the assumed operational norm. For this reason, data generated through these processes
should be critically analysed through a gender-sensitive lens, while human intelligence (HUMINT) and
continuous human supervision must remain integral components of the assessment process to cross-
check and contextualise the information collected.

To effectively address bias in military artificial intelligence, developers and policymakers should establish
clear mitigation strategies and strong governance structures that emphasise transparency,
accountability, and thorough gender analyses. A key technical approach is to adopt standardised
transparency tools for data collection and algorithm assessment. Experts suggest using “Datasheets for
Datasets”, a standardised document that accompanies datasets to openly document their purpose,
contents, collection process, and intended applications (Chandler, 2021, p. 19). Likewise, the
implementation of “Model Cards for Model Reporting” enables developers to systematically assess a
trained machine learning model’s performance across various cultural, demographic, and phenotypic
groups to detect hidden biases and false discovery rates prior to deployment. These mitigation
frameworks require technical documentation, but must also be grounded in international policies,
particularly those that incorporate a gender perspective. To implement this framework, the armed forces
must actively incorporate gender perspectives and analyses into all stages of Al-based military
operations, from system design to post-conflict support, ensuring that the technology respects human
rights and promotes the involvement of women in conflict prevention (Chandler, 2021, pp. 21-22). To
make these tools and policies effective, military Al systems need thorough, independent,
interdisciplinary audits. Instead of relying exclusively on computer scientists, lawyers, and military staff,
evaluation teams should be diverse and include gender studies experts. Incorporating scholars of
gender, race, and ability helps ensure Al algorithms are evaluated by those capable of spotting culturally
specific norms and hidden institutional biases embedded in the models.



CBRN threats may be mediated through increasingly digital and autonomous systems, but their primary
effects remain human, physiological, and societal. Even if future scenarios are expected to be highly
influenced by the deployment of electronic tools, the disruption of critical infrastructure or the dispersion
of CBRN agents as part of an adversary’s strategy can and will still happen. Although many may believe
that such incidents will be less frequent in the future or easier to manage thanks to drones and other
autonomous systems, people still bear the brunt of their impact. For this reason, the human factor
remains of vital importance, as does the gender perspective. Consequently, the adaptation of software
supporting autonomous systems must be integrated and developed to prevent biases because ignoring
the gender dimensions can limit operational effectiveness, undermine force protection, and neglect key
aspects of the human environment.

5. Conclusion

The purpose of this paper was to examine whether and how a gender perspective contributes to
contemporary CBRN defence. Traditionally perceived as a highly technical and gender-neutral field,
CBRN defence has largely focused on material capabilities, detection systems, and response
mechanisms, often overlooking how social dynamics shape vulnerability, exposure, and recovery
processes. This research demonstrates that such neutrality is largely assumed rather than empirically
sustained. The analysis shows that gender influences how individuals and communities experience
CBRN threats, affecting access to information, protective equipment, healthcare, and evacuation
mechanisms. Differences in social roles, occupational patterns, and caregiving responsibilities can
shape both risk exposure and resilience capacity. Ignoring these dynamics risks producing incomplete
threat assessments and less effective operational responses.

Drawing on survey results and the interviews with Subject-Matter Experts, the analysis reveals a central
finding: the primary obstacles to gender integration in CBRN defence are no longer conceptual or
regulatory, but logistical and material.

Survey results indicate a high degree of institutional readiness. The gender perspective has been
successfully integrated into the intellectual and regulatory foundations of the CBRN community, as
demonstrated by policies, doctrinal frameworks and training programmes. However, this progress
contrasts sharply with shortcomings in operational practice. Equipment and infrastructure received the
lowest evaluations, highlighting a persistent gap between policy commitments and field-level
implementation. While knowledge management and decision-making processes are largely perceived
as gender-neutral, material capabilities continue to reflect standardised assumptions about personnel.

Interviews with SMEs reinforce this assessment. Although NATO’s gender perspective framework is
well-developed at the strategic level, implementation remains uneven due to reliance on national
procurement and standardisation processes. IPE and MedCM often fail to account for physiological
differences among personnel. Medical standardisation represents a particularly critical vulnerability: life-
saving treatments, including nerve agent antidotes, are commonly calibrated to a 70-kilogram male
reference model. The majority of NATO Standardisation Agreements (STANAGS) - such as AMedP-7.5-
1 (NATO, 2018b) and AEP-7 (NATO, 2012) for determining medical treatment and dosage - rely
predominantly on male test data, resulting in a crucial lack of representative testing on women,
accounting for metabolism, fat ratio, and muscle density. Such limitations compromise the protection of
the armed forces and their ability to fulfil their duties towards the civilian population, particularly when
incidents involve diverse groups such as pregnant women and children. To address this shortcoming,
more inclusive capability development that draws on sex-disaggregated data, biomedical models, and
clinical evidence is required.

The research also identified a broader cultural dynamic within the military community. A prevailing belief
in technological optimism suggests that automation will eventually neutralise gender-related physical
differences. Yet generational differences in perception reveal a technological paradox. While senior
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leadership often views technology as an equaliser, younger professionals remain sceptical, recognising
that automation cannot resolve organisational culture, unconscious bias, or inclusion challenges.

Algorithm-driven decision-support systems, Al-enabled monitoring technologies, and increasingly
specialised digital platforms risk embedding existing biases into technological processes if design,
testing, and training environments remain insufficiently diverse. The analysis presented in Chapter 4
demonstrates that technological advancement should not be assumed to automatically resolve gender-
related challenges within CBRN defence. While automation, robotics, and advanced detection systems
are often perceived as tools capable of neutralising physical disparities among personnel, their adoption
may simultaneously generate new forms of inequality. In addition, access to advanced technical training
and certification opportunities may not be distributed evenly across personnel, potentially creating
capability gaps that shift exclusion from the physical to the digital domain.

Taken together, the findings emphasise three key conclusions: first, CBRN threats interact with gendered
social realities; second, the main barrier to integration is in developing material capabilities rather than
in policy design; and third, technological innovation alone cannot replace organisational adaptation.

Integrating a gender perspective should not be understood solely as a normative or equality-driven
objective. Rather, the findings demonstrate their operational value. Situational awareness, civil-military
cooperation and more targeted protection of civilian populations are enhanced by gender-sensitive
planning. Consequently, gender mainstreaming acts as a force multiplier, contributing directly to the
mission’s effectiveness and legitimacy. Despite growing institutional recognition within NATO and the
allied armed forces, significant gaps remain in implementation, particularly at the national level. Although
the Alliance has incorporated gender considerations into CBRN doctrine, training and exercises,
practical implementation ultimately depends on member states, which must translate NATO guidelines
into national decisions regarding procurement, standards and operational practices.

Looking ahead, evolving threat scenarios further reinforce the relevance of gender perspectives. Hybrid
warfare, urban operations, public health emergencies and information manipulation are increasingly
blurring the boundaries between the civilian and military sectors. CBRN incidents are likely to occur
within complex societal contexts where population behaviour, trust, and communication become
decisive factors. Incorporating gender analysis strengthens preparedness for these multidimensional
crises. At last, integrating gender perspectives into CBRN defence represents a shift from a purely
technical model of protection toward a more comprehensive understanding of security and resilience.
By aligning operational effectiveness with societal realities, gender-responsive CBRN defence
contributes to more adaptive, inclusive, and credible security structures, capable of responding to future
threats.
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Annex 1 — Interviews

Interview 1 — 24t September 2025

The transcript of this interview is not included in the public release version of this study and will remain
in the possession of the Joint Chemical, Biological, Radiological, and Nuclear Defence Centre of
Excellence.

Interview 2 — 4 November 2025

The transcript of this interview is not included in the public release version of this study and will remain
in the possession of the Joint Chemical, Biological, Radiological, and Nuclear Defence Centre of
Excellence.

Interview 3 — 6" November 2025

The transcript of this interview is not included in the public release version of this study and will remain
in the possession of the Joint Chemical, Biological, Radiological, and Nuclear Defence Centre of
Excellence.

Interview 4 — 6" November 2025

The transcript of this interview is not included in the public release version of this study and will remain
in the possession of the Joint Chemical, Biological, Radiological, and Nuclear Defence Centre of
Excellence.

Interview 5 — 6" November 2025

The transcript of this interview is not included in the public release version of this study and will remain
in the possession of the Joint Chemical, Biological, Radiological, and Nuclear Defence Centre of
Excellence.

Interview 6 — 6" November 2025

The transcript of this interview is not included in the public release version of this study and will remain
in the possession of the Joint Chemical, Biological, Radiological, and Nuclear Defence Centre of
Excellence.
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Annex 2 — Interview questions

General questions

Question 1: What are the problems, according to your personal and professional experience, that arise
when trying to apply a gender perspective to CBRN scenarios or environments?

Question 2: What challenges have you faced — or foresee — in embedding a gender perspective into
traditionally technical and operational domains like CBRN? How can incorporating gender analysis into
NATO’s CBRN planning and doctrine strengthen overall force protection and crisis management
strategies?

Question 3: Do you think NATO’s gender perspective framework has been sufficiently applied to CBRN
scenarios, or is there a gap in translating policy into operational practice? Or do you feel that in the
policy framework, especially regarding definitions, something is lacking?

CBRN-related questions

Question 4: Do you see differences in how male and female service members experience CBRN
training, protective gear, or operational roles, and how can these differences inform capability
development?

Question 5: From your experience, how could training and exercises in the CBRN field better integrate
gender considerations? Do you think that some considerations about gender can be drawn from
exercises and training?

Questions about future warfare

Question 6: How would the CBRN scenarios on the future battlefield affect the Gender Perspective?
How relevant do you think the gender perspective will remain in CBRN operations?

Question 7: Would the introduction of electronic systems be part of the solution to the gender-related
challenges?
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