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Background  
In vitro fertilization (IVF) has facilitated over 10 million births globally, with annual 
growth rates exceeding 5%. However, this expansion has intensified ethical challenges 
spanning genetic selection, embryo management, access equity, and emerging 
biotechnologies. 

Methods  
We conducted a comparative ethical analysis of IVF practices across nine countries 
(United Kingdom, United States, Israel, Ghana, Italy, Japan, China, India, and France) 
representing diverse economic, cultural, regulatory, and healthcare contexts. Additional 
analysis incorporated data from the European Atlas of Fertility Treatment Policies (2024), 
which systematically evaluated 49 European countries and territories on access to 
equitable, safe, and efficient fertility treatments using standardized criteria. Data sources 
included peer-reviewed literature (2020–2025), government reports, professional society 
guidelines, and legal documents. 

Results  
Critical disparities were identified in global IVF governance, affecting 2–3 million 
treatment cycles annually. Key findings include: (1) stark regulatory inconsistencies in 
preimplantation genetic testing, ranging from strict medical-only applications (UK) to 
unrestricted consumer choice (parts of the US); (2) dramatic access inequities, with 
per-capita utilization varying 200-fold between high- and low-resource settings, and 
even within Europe, where access scores range from 89.5% (Belgium) to 7.8% (Kosovo); 
(3) inadequate ethical preparation for emerging technologies including in vitro 
gametogenesis and CRISPR gene editing; and (4) insufficient integration of diverse 
cultural and religious perspectives in international guidelines. France’s recent policy 
evolution (2021–2022) demonstrates both the potential for rapid progressive reform and 
the persistence of social disparities despite universal coverage. 

Conclusions  
Current piecemeal approaches to IVF ethics create regulatory arbitrage and perpetuate 
global health inequities. We propose a WHO-convened global ethics framework to 
standardize IVF ethical practices by 2027, addressing disparities in access, regulation, and 
technology governance. 
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INTRODUCTION 

IVF stand as one of modern medicine’s most transformative 
achievements, fundamentally altering human reproduction 
and family formation. Since Louise Brown’s birth in 1978, 
over 10 million children have been born through assisted 
reproductive technologies (ARTs) globally, with current an
nual rates exceeding 500,000 births per year. The exponen
tial growth from fewer than 1,000 cycles in 1980 to over 2.5 
million cycles annually by 2024 represents not merely tech
nological advancement but a profound shift in how soci
eties conceptualize reproduction, parenthood, and human 
intervention in biological processes. 

Contemporary IVF encompasses sophisticated genetic 
screening through preimplantation genetic testing (PGT), 
artificial intelligence (AI)-driven embryo selection algo
rithms, advanced cryopreservation techniques, and emerg
ing possibilities including in vitro gametogenesis and mi
tochondrial replacement therapy. Each innovation brings 
new therapeutic possibilities while, at the same time, intro
ducing complex ethical challenges that transcend national 
boundaries and cultural contexts. 

Recent developments have intensified global scrutiny of 
IVF ethics. The Alabama Supreme Court’s February 2024 
ruling granting legal personhood to frozen embryos created 
immediate clinical paralysis, forcing IVF clinics to suspend 
treatments while grappling with unprecedented liability 
concerns.1 This ruling illustrates how legal developments 
can dramatically alter clinical practice and patient access to 
reproductive technologies. 

Commercialization pressures have created additional 
ethical challenges as fertility clinic consolidation and 
profit-driven expansion of invalidated treatments threaten 
patient welfare. The proliferation of expensive “add-ons” 
with limited evidence base, aggressive marketing of genetic 
testing, and financial incentives that may prioritize revenue 
over patient outcomes represent emerging threats to repro
ductive medicine’s ethical foundations.2 

Concurrently, since 2021, China has significantly in
creased state investment in reproductive technologies in 
response to declining birth rates and an aging population. 
France has similarly integrated fertility policy with demo
graphic objectives, with President Macron’s 2024 national 
fertility plan actively promoting IVF use while providing 
comprehensive public coverage following the 2021-2022 
extension of access to single women and lesbian couples.3,

4 Japan has debated expanding IVF access for single women 
amid persistent demographic decline.5 Meanwhile, global 
fertility tourism continues to rise, with notable growth in 
Southeast Asian hubs over the past decade.6,7 

The current global IVF landscape reveals striking dispar
ities that raise fundamental questions about reproductive 
justice and human dignity. While Israeli couples receive un
limited publicly funded IVF cycles until achieving two live 
births,8 and French women under 43 receive four complete 
rounds of assisted reproduction per pregnancy regardless of 
sexual orientation or marital status,4 couples in sub-Saha
ran Africa often cannot access basic infertility diagnosis.7 A 
single IVF cycle costs approximately $12,000-25,000 in the 

United States,9 €3,000 (approximately $3,200) in the Czech 
Republic,10 while France provides comprehensive coverage 
at no cost to patients,4 and remains entirely unavailable 
in many regions despite infertility rates that often exceed 
those in developed countries.11 Even within Europe, a con
tinent with relatively harmonized healthcare policies, the 
2024 European Atlas of Fertility Treatment Policies reveals 
dramatic disparities, with access scores ranging from 89.5% 
in Belgium to 7.8% in Kosovo, demonstrating that geo
graphic proximity and similar economic development do 
not guarantee equitable reproductive healthcare access.12 

This manuscript provides the first comprehensive global 
comparison of IVF ethical frameworks, moving beyond sin
gle-country case studies to examine systemic patterns and 
cross-border implications. We analyze five core ethical do
mains: (1) genetic selection through preimplantation ge
netic testing, (2) embryo storage and disposal, (3) equitable 
access to reproductive technologies, (4) patient-centered 
counseling, and (5) ethical preparedness for emerging tech
nologies. 

METHODS 

STUDY DESIGN AND THEORETICAL FRAMEWORK 

We conducted a comprehensive comparative ethical analy
sis of IVF practices using a mixed-methods approach com
bining systematic literature review and policy analysis. The 
theoretical framework integrated principles-based 
bioethics (autonomy, beneficence, non-maleficence, jus
tice) with contemporary approaches including feminist 
bioethics, disability rights perspectives, and reproductive 
justice frameworks. 

COUNTRY SELECTION CRITERIA 

Nine countries were selected through purposive sampling 
to represent diverse economic, cultural, regulatory, and 
healthcare contexts: United Kingdom, United States, Israel, 
Ghana, Italy, Japan, China, India, and France. Selection cri
teria included: (1) Geographic distribution across four con
tinents; (2) Economic diversity from low-income to high-
income classifications; (3) Healthcare system variation 
(universal, insurance-based, mixed, private); (4) Religious 
and cultural diversity (Christian, Jewish, Islamic, Buddhist, 
Hindu, secular); (5) Regulatory approach diversity (compre
hensive, minimal, evolving); and (6) Availability of accessi
ble policy documentation in English or with reliable trans
lations. France was added specifically to represent recent 
progressive policy evolution within a comprehensive public 
healthcare framework. 

While the analysis aimed to represent global diversity, 
Latin America and Eastern Europe were not included due to 
limited availability of recent, peer-reviewed ethical analy
ses and consistent policy documentation in English or with 
reliable translations. These regions remain important to 
the global IVF landscape and warrant inclusion in future 
analyses as more accessible data becomes available. How
ever, our analysis was significantly enhanced by incorpo
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rating data from the European Atlas of Fertility Treatment 
Policies,12 which provides systematic evaluation of 49 Eu
ropean countries and territories using standardized criteria 
for access to equitable, safe, and efficient fertility treat
ments. 

SYSTEMATIC LITERATURE SEARCH STRATEGY 

A comprehensive literature search was conducted across 
multiple databases including PubMed, EMBASE, Web of 
Science, and regional databases for non-English sources. 
Search terms combined controlled vocabulary (MeSH 
terms) and free text, including: “in vitro fertilization” OR 
“assisted reproductive technology” AND “ethics” OR 
“bioethics” AND “policy” OR “regulation” AND specific 
country names. Additional searches focused on France’s 
2021-2022 bioethics law reform, European fertility policy 
evolution, and comparative oncofertility frameworks. Addi
tional searches focused on emerging technologies: “preim
plantation genetic testing,” “embryo storage,” “CRISPR,” 
“mitochondrial replacement,” and “in vitro gametogene
sis.” 
Inclusion criteria:  (1) Peer-reviewed articles published 

2020-2025; (2) Government reports and policy documents 
from selected countries; (3) Professional society guidelines 
and position statements; (4) Legal case analyses and leg
islative documents; (5) International organization reports 
(WHO, UNESCO, regional bodies); (6) European Atlas of 
Fertility Treatment Policies12 and associated documenta
tion from Fertility Europe and the European Parliamentary 
Forum for Sexual and Reproductive Rights. 
Exclusion criteria:  (1) Articles focusing solely on clin

ical outcomes without ethical analysis; (2) Opinion pieces 
without empirical basis; (3) Publications predating signif
icant policy changes unless providing essential historical 
context. 

DATA COLLECTION AND ANALYSIS 

Data extraction utilized a standardized framework address
ing: (1) Regulatory approaches and legal frameworks; (2) 
Professional guidelines and standards; (3) Access policies 
and coverage models; (4) Cultural and religious influences; 
(5) Patient protection measures; (6) Emerging technology 
governance. Additional data were extracted from the Eu
ropean Atlas using their standardized scoring methodology 
across 23 sub-criteria grouped into three main categories: 
legal regulations on access, public funding/reimbursement, 
and patients’ perspective. 

Qualitative content analysis was performed using the
matic coding to identify patterns, contradictions, and gaps 
across countries and ethical domains. Two independent re
viewers coded all materials with discrepancies resolved 
through discussion. 

COMPARATIVE ANALYSIS FRAMEWORK 

Comparative analysis methodology was employed to sys
tematically examine ethical frameworks and policy ap
proaches across different national contexts. Rather than 

formal case studies, we integrated examples from the nine 
selected countries throughout our thematic analysis to il
lustrate contrasting regulatory approaches, cultural adap
tations, access models, and technology governance re
sponses. European Atlas data provided additional 
comparative context by enabling systematic comparison of 
policy frameworks across 49 European countries using 
standardized criteria, revealing patterns of regulatory ef
fectiveness and access equity within a relatively harmo
nized continental context. This comparative approach en
abled identification of successful policy models and 
cautionary experiences while highlighting how different so
cieties navigate similar ethical challenges in reproductive 
medicine. The analysis was structured around key dimen
sions including regulatory frameworks, cultural and reli
gious influences, access policies, and emerging technology 
governance, with specific country examples used to demon
strate the diversity of approaches and outcomes across dif
ferent contexts. 

LIMITATIONS 

This analysis acknowledges several limitations: (1) Lan
guage barriers limiting access to non-English sources, po
tentially underrepresenting perspectives from Latin Amer
ica, Eastern Europe, and other regions; (2) Temporal 
constraints focusing on 2020-2025 may miss important his
torical developments; (3) Reliance on published sources 
may not capture emerging policy developments or informal 
practices; (4) Case study selection bias toward well-docu
mented cases in high-resource settings. The European Atlas 
data, while comprehensive for Europe, focuses primarily on 
policy frameworks rather than clinical outcomes or patient 
experiences, and may not capture informal practices or im
plementation variations at the local level. 

RESULTS 

GENETIC SELECTION: GLOBAL VARIATIONS IN 
PREIMPLANTATION GENETIC TESTING 

Preimplantation Genetic Testing (PGT) applications 
demonstrate dramatic international variations that reflect 
underlying cultural values, regulatory philosophies, and 
healthcare priorities. Our analysis reveals four primary ar
eas of ethical concern with significant cross-national dis
parities. 

LATE-ONSET CONDITIONS AND FUTURE AUTONOMY 

The American Society for Reproductive Medicine (ASRM) 
permits PGT for late-onset conditions meeting three crite
ria: severity, high penetrance, and absence of viable treat
ment options.13 However, implementation varies signifi
cantly across U.S. clinics, with some offering extensive 
genetic panels while others maintain restrictive ap
proaches. Dondorp et al. emphasize that severity alone can
not determine appropriateness, highlighting tensions be
tween preventing future suffering and preserving individual 
autonomy.14 
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The United Kingdom’s Human Fertilisation and Embry
ology Authority (HFEA) maintains stricter oversight, re
quiring individual license applications for each late-onset 
condition with demonstrated serious impact. This approach 
contrasts sharply with some U.S. jurisdictions where market 
forces primarily determine available services. France oper
ates under the oversight of the French Biomedicine Agency 
(Agence de la Biomedecine), which maintains moderate re
strictions on PGT applications, requiring medical justifica
tion for late-onset conditions while allowing broader access 
than the UK system. 

SEX SELECTION AND CULTURAL VALUES 

Sex selection for family balancing reveals profound cultural 
tensions between individual reproductive autonomy and 
societal gender equity concerns. ASRM considers sex selec
tion ethically permissible under certain circumstances but 
explicitly discourages initiating IVF solely for this purpose 
in fertile patients.15 The European Society of Human Re
production and Embryology (ESHRE) adopts similarly cau
tious positions, allowing sex selection only under highly 
specific conditions.16 France prohibits sex selection for 
non-medical reasons, consistent with broader European 
approaches emphasizing gender equality principles. 

India and China have implemented targeted restrictions 
on non-medical sex selection due to previous experiences 
with gender imbalances in their populations,16,17 demon
strating how historical social consequences can inform con
temporary policy development. In Israel, family balancing 
is not allowed with the exception that couples having four 
children of the same gender may apply to a special commit
tee that permits sex selection in some cases. 

MULTIFACTORIAL DISEASE TESTING AND EQUITY 
CONCERNS 

Testing for multifactorial conditions involving polygenic 
risk scores presents unique challenges regarding predictive 
accuracy and social justice. The American College of Med
ical Genetics and Genomics (ACMG) emphasizes urgent 
needs to address clinical, technical, and environmental bi
ases to promote equitable access.18 Clarke & van El warn 
that without careful oversight, genomic medicine could 
amplify existing societal disparities.19 French genetic test
ing policies emphasize equity and access within the public 
healthcare framework, though commercial expansion of 
polygenic testing remains limited compared to the US mar
ket. 

Existing biases in genetic databases, which historically 
focus on populations of European ancestry, create signif
icant gaps in understanding genetic risk factors for un
derrepresented groups, potentially exacerbating healthcare 
disparities. 

ANEUPLOIDY SCREENING AND COMMERCIAL PRESSURES 

Gleicher and colleagues have documented significant lim
itations in preimplantation genetic testing for aneuploidy 
(PGT-A) clinical utility, particularly regarding false positive 

results that may lead to discarding viable embryos.2,20 

Their analysis reveals how genetic testing companies have 
become major beneficiaries of PGT-A procedures despite 
questionable evidence supporting widespread implementa
tion, representing what they term the replacement of “Big 
Pharma” with genetic testing industries as primary drivers 
of treatment expansion. 
Commercial incentives  may encourage overutilization 

of PGT-A, as clinics and testing companies benefit finan
cially from expanded screening regardless of clinical ne
cessity. This creates potential conflicts of interest where 
economic considerations may override evidence-based 
practice, raising concerns about patient exploitation and 
inappropriate resource allocation. France’s public health
care system provides some protection against commercial 
exploitation, though private sector expansion and interna
tional commercial pressures remain concerns. 
Yang and colleagues identified substantial problems 

with patient education materials, noting that many exceed 
recommended reading levels and inadequately communi
cate testing limitations.21 These educational gaps may fa
cilitate commercial exploitation by preventing truly in
formed decision-making. 

Current regulatory oversight remains inadequate in 
many jurisdictions, creating opportunities for market-dri
ven expansion of unproven technologies. Stronger over
sight mechanisms, including potential FDA involvement in 
the United States, are needed to ensure that commercial in
terests do not compromise patient welfare. 

The European Atlas data reveals additional variations 
in PGT availability across European countries, with preim
plantation genetic testing for monogenic diseases and 
structural rearrangements (PGT-M/SR) available in 28 of 
the 49 countries surveyed. Countries with comprehensive 
regulatory frameworks like Belgium (89.5% access score) 
and the Netherlands (89.4% access score) provide genetic 
testing as part of their fully funded services, while countries 
with limited regulatory oversight show variable availability 
often dependent on private payment. This pattern demon
strates how regulatory frameworks directly influence both 
the availability and accessibility of genetic testing ser
vices.12 

EMBRYO STORAGE AND DISPOSAL: CULTURAL AND 
LEGAL COMPLEXITIES 

Embryo storage practices demonstrate remarkable interna
tional diversity reflecting cultural values, legal traditions, 
and healthcare priorities. 

STORAGE DURATION AND ABANDONMENT POLICIES 

The United Kingdom maintains restrictive 10-year storage 
limits through HFEA regulations,22 contrasting with the 
United States where storage duration varies dramatically 
from limited periods in some states to indefinite storage in 
others (LePage v. Center for Reproductive Medicine, 2024). 
France permits 5-year renewable storage periods with 
mandatory counseling at renewal, balancing patient au
tonomy with resource management and ethical oversight. 
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Table 1. Comparative Analysis of PGT Applications and Regulatory Effectiveness         

Country Late-Onset Conditions Sex Selection 
Multifactorial 

Testing 
Aneuploidy 
Screening 

Regulatory 
Oversight 

Commercial Pressures Key References 

UK Restricted, case-by-case 
Prohibited 
except 
medical 

Limited 
research only 

Regulated, 
quality 
standards 

Comprehensive 
(HFEA) 

Limited due to oversight 
Human Fertilisation and 
Embryology Authority22 

US Variable by clinic 
Permitted 
with 
restrictions 

Expanding 
commercially 

Widely 
available 

Professional 
guidelines only 

High, market-driven 
Ethics Committee of 
ASRM13; Gleicher et al.2 

France 
Moderate restrictions, 
medical justification 
required 

Prohibited 
except 
medical 

Limited 
within public 
system 

Available 
with 
counseling 

French 
Biomedicine 
Agency oversight 

Limited by public system, 
emerging private sector 

French Bioethics Law4; 
Macron National Fertility 
Plan3 

Israel 
Permitted, comprehensive 
coverage 

Limited 
religious 
exemptions 

Research 
protocols 

Standard 
practice 

Ministry oversight Moderate, public system 
Birenbaum-Carmeli & 
Dirnfeld8; Simonstein23 

Japan 
Restricted to married 
couples 

Prohibited 
Limited 
availability 

Available 
with 
counseling 

Professional 
societies 

Low to moderate 
Kato & Sleeboom-
Faulkner24; Nakazawa25 

China 
Government-guided 
expansion 

Prohibited for 
gender 
balance 

State-
directed 
research 

Regulated 
availability 

State medical 
boards 

State-controlled Regalado26; 

India Emerging regulations 
Strictly 
prohibited 

Limited 
private 
availability 

Variable 
quality 

2021 ART Act 
implementation 

Increasing, private sector 
Assisted Reproductive 
Technology Act17 

Italy Recently liberalized Restricted 
Limited 
availability 

Available 
with 
counseling 

Regional variation Moderate, mixed system Benagiano & Gianaroli27 

Ghana No formal regulations 
Cultural 
preferences 

Not available 
Limited 
availability 

Professional 
discretion 

Minimal oversight Adageba et al.11; Gerrits7 
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Japan exhibits unique cultural dynamics where spiritual be
liefs significantly influence patient decision-making, with 
many couples demonstrating reluctance to discard embryos 
due to cultural reverence for potential life.24,25 

Italy’s regulatory evolution from the complete prohibi
tion of embryo freezing under Law 40/2004 to more flexible 
approaches reflect complex interactions between religious 
influences and practical medical needs. Recent legislative 
changes allowing widowed or separated women to use pre
viously frozen embryos represent shifts toward recognizing 
women’s reproductive autonomy.28 

The Alabama Supreme Court’s 2024 ruling granting legal 
personhood to frozen embryos has created unprecedented 
clinical paralysis, with some clinics halting embryo proce
dures entirely due to legal liability concerns. This develop
ment illustrates how evolving judicial interpretations can 
dramatically alter clinical practice. 

EMBRYO DONATION 

Embryo donation represents another ethically significant 
area of embryo disposition, with policies varying widely 
across countries. However, this analysis did not include em
bryo donation in depth due to inconsistencies in regulation 
and reporting, and the lack of comparative international 
data. Further exploration is warranted given its growing 
relevance for both research and family-building purposes. 

CULTURAL AND RELIGIOUS PERSPECTIVES 

Catholic doctrine prohibits embryo disposal while promot
ing either immediate transfer or indefinite storage as 
morally acceptable options, creating financial and emo
tional burdens for Catholic patients.29 Islamic jurispru
dence generally permits embryo disposal within specific 
timeframes under particular circumstances while empha
sizing respectful treatment.30 Japanese fertility clinics have 
developed ceremonial practices acknowledging discarded 
embryos, reflecting cultural attempts to balance technolog
ical capabilities with spiritual values.24 France’s secular ap
proach emphasizes patient counseling and informed con
sent while respecting diverse religious perspectives within 
its pluralistic society.4 These practices illustrate how ge
netic selection technologies must be adapted to diverse cul
tural contexts. 

ECONOMIC AND ENVIRONMENTAL CONSIDERATIONS 

Storage costs typically range from $300 to $1,000 annually 
per patient, creating substantial long-term financial oblig
ations. In France, storage costs are covered by the public 
healthcare system during the initial 5-year period, with re
newals requiring counseling and shared decision-making 
about continued storage.4 The environmental impact of 
long-term embryo storage, requiring constant power supply 
and monitoring equipment, raises questions about resource 
allocation priorities within broader healthcare needs. 

European perspectives on embryo storage show signifi
cant variation despite geographic proximity. According to 
the Atlas data, while most European countries permit em

bryo freezing, specific storage duration policies and dis
posal procedures vary considerably. Countries with manda
tory embryo donation policies, such as Malta and Poland, 
represent one regulatory extreme, while others allow pa
tient discretion in embryo disposition. The Atlas identifies 
these mandatory donation policies as barriers to access, 
with Malta (64.6% access score) and Poland (62.1% access 
score) ranking below countries with more flexible embryo 
management approaches.12 

ACCESS EQUITY: GLOBAL DISPARITIES AND JUSTICE 
IMPLICATIONS 

Access to IVF demonstrates profound global inequities that 
challenge basic principles of reproductive justice and hu
man dignity. 

ECONOMIC BARRIERS AND COVERAGE MODELS 

Israel represents the most comprehensive coverage model 
globally, providing unlimited publicly funded IVF cycles 
until couples achieve two live births. This approach has re
sulted in some of the world’s highest per-capita utiliza
tion rates, (the number of IVF treatment cycles performed 
annually per million women of reproductive age), while 
achieving excellent clinical outcomes.8 Moreover, PGT-M 
and PGT-SR are also funded in appropriate cases until cou
ples achieve two healthy live births. 

France has emerged as a leading model of progressive 
policy evolution, providing four complete rounds of as
sisted reproduction per pregnancy for all women under 43, 
with full public coverage regardless of sexual orientation 
or marital status following the 2021-2022 legislative ex
pansion. This transformation from restrictive heterosexual-
couple-only access to universal coverage represents one of 
the most significant recent advances in reproductive rights 
globally. However, despite comprehensive free coverage, 
France demonstrates that universal access doesn’t elimi
nate social disparities, with 65.4% of eligible women not 
accessing IVF/ICSI and non-access rates increasing signif
icantly with neighborhood deprivation levels, challenging 
assumptions that financial barriers are the primary access 
obstacle. 

Scandinavian countries including Denmark, Sweden, and 
Norway provide 1-3 publicly funded cycles based on specific 
criteria, balancing access with resource allocation concerns. 
Denmark has achieved exceptional success rates while 
maintaining broad access through evidence-based proto
cols and quality assurance.32 

Poland’s IVF coverage is currently publicly funded 
through a government program launched in June 2024. This 
program, which runs until 2028, provides full funding for 
up to six assisted reproduction procedures, including em
bryo donation, and other procedures depending on the pa
tient’s reproductive cells. The program also supports fertil
ity preservation for cancer patients.33 

The United States presents a complex patchwork of ac
cess, with only 19 states mandating insurance coverage and 
significant variations in covered services. States like Mass
achusetts demonstrate that comprehensive coverage man
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Table 2. International Embryo Storage Policies Comparison      

Country Storage Duration 
Abandonment 

Procedures 
Religious Influences Legal Framework Cost Coverage Key References 

UK 10 years (HFEA limit) Clear protocols Secular approach 
Comprehensive 
legislation 

NHS coverage 
Human Fertilisation and Embryology 
Authority22 

US Variable by state Clinic-dependent Mixed influences 
Patchwork 
regulations 

Private insurance 
variable 

LePage v. Center for Reproductive Medicine1 

France 
5 years renewable with 
counseling 

Structured counseling 
protocols 

Secular with religious 
accommodation 

Bioethics law 
framework 

Full public 
coverage 

French Bioethics Law4; French Biomedicine 
Agency Guidelines 

Israel Unlimited Rarely applicable Jewish religious support 
Comprehensive 
coverage 

Full public 
funding 

Birenbaum-Carmeli & Dirnfeld8 

Japan Cultural considerations Ceremonial practices 
Buddhist/Shinto 
influences 

Professional 
guidelines 

Partial coverage Kato & Sleeboom-Faulkner24; Nakazawa25 

China Government guidelines State oversight Secular approach 
Regulatory 
framework 

Urban insurance 
coverage 

Peng et al.31 

India 2021 Act provisions Emerging protocols 
Hindu/Islamic 
considerations 

New federal 
legislation 

Private payment Assisted Reproductive Technology Act17 

Italy Recently liberalized Regional variation Catholic influences 
European 
framework 

Regional 
differences 

Benagiano & Gianaroli27 

Ghana No formal policies Practical decisions Traditional beliefs 
Professional 
discretion 

Private payment 
only 

Adageba et al.11; Gerrits7 
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dates can significantly increase utilization while improving 
outcomes through earlier treatment initiation. 

The European Atlas reveals striking disparities in access 
even within a single continent with relatively similar eco
nomic development and healthcare infrastructure. Belgium 
(89.5%) and the Netherlands (89.4%) achieve the highest 
access scores by providing comprehensive legal frame
works, full funding for 4 intrauterine insemination (IUI) 
and 6 IVF/ICSI cycles, psychological support, and consul
tation with patient associations. In contrast, countries like 
Kosovo (7.8%) and Azerbaijan (10.5%) provide minimal ac
cess despite operating within similar regional contexts. 
Even developed European countries show dramatic varia
tions, with Switzerland (26.2%) ranking significantly lower 
than neighboring countries due to limited public funding 
and restrictive policies.12 

Within Europe, only 23 countries offer up to 4 funded cy
cles of IUI, while merely 8 countries offer 6 or more fully 
funded cycles of IVF/ICSI, with an additional 7 offering par
tially funded cycles. This demonstrates that even among 
developed European nations, comprehensive funding re
mains the exception rather than the rule, with most coun
tries providing limited coverage that may not meet the clin
ical needs of many patients.12 

SUB-SAHARAN AFRICA: UNIQUE CHALLENGES 

Sub-Saharan Africa presents particularly challenging access 
conditions where high infertility rates (often exceeding 16% 
of couples) coincide with severe treatment limitations.7 

Ghana, with a population of about 25 million, has approx
imately 12 IVF centers,11 while Nigeria faces similar ratios 
with limited functional facilities serving over 200 million 
people, creating impossible access ratios that leave the vast 
majority of infertile couples without treatment options. 

Cultural consequences of infertility extend beyond med
ical challenges to encompass profound social stigmatiza
tion, with women experiencing infertility often facing 
blame, social isolation, and marital dissolution that can 
lead to depression and domestic violence.34 Traditional 
healing systems may compete with modern reproductive 
medicine, creating complex medical pluralism that requires 
culturally sensitive intervention approaches.7 

Innovative approaches include the Walking Egg Founda
tion and similar organizations working to establish sustain
able local capacity rather than relying on medical tourism 
or foreign treatment.7 South Africa has developed the most 
comprehensive reproductive medicine infrastructure in the 
region, with established training programs, quality stan
dards, and research capabilities, yet even there only 6.4% of 
ART need is met. 

MEDICAL TOURISM AND REGULATORY ARBITRAGE 

Patients frequently travel internationally to bypass legal re
strictions, access more affordable treatment, or obtain ser
vices unavailable in their home countries. An estimated 
25,000-30,000 couples annually cross international borders 
for reproductive care, creating what critics describe as “re
productive colonialism.” 

Thailand and Malaysia have emerged as major fertility 
tourism destinations within Southeast Asia, offering mod
ern facilities and internationally trained physicians at costs 
significantly lower than Australia, Japan, or Western coun
tries. However, medical tourism creates ethical challenges 
including limited follow-up care, language barriers, and po
tential exploitation. France’s comprehensive coverage and 
progressive policies have reduced the need for French cit
izens to seek treatment abroad, while simultaneously at
tracting international patients seeking high-quality care 
within a well-regulated system. 

European fertility tourism patterns reflect the access dis
parities revealed in the Atlas data. Patients from countries 
with limited coverage or restrictive policies frequently 
travel to countries with better access scores. The Czech 
Republic (50.6% access score) has become a major desti
nation for fertility tourism, particularly from neighboring 
countries with more restrictive policies. This cross-border 
movement within Europe demonstrates how regulatory ar
bitrage operates even within relatively harmonized conti
nental frameworks, with patients voting with their feet for 
better access and lower costs.12 

PATIENT PERSPECTIVES AND COUNSELING: CULTURAL 
COMPETENCY CHALLENGES 

Patient decision-making in reproductive medicine is pro
foundly influenced by cultural and religious frameworks 
that shape understanding of fertility, parenthood, and ap
propriate medical intervention. 

RELIGIOUS AND CULTURAL VALUE SYSTEMS 

In Islamic contexts, religious jurisprudence significantly in
fluences reproductive choices, with most interpretations 
prohibiting third-party gamete use while permitting IVF 
using spouses’ genetic material.30 Islamic scholars have 
developed detailed guidance about permissible reproduc
tive technologies, emphasizing the importance of main
taining clear genetic lineage and avoiding practices that 
might confuse family relationships. However, interpreta
tions vary among different schools of Islamic thought, cre
ating complexity for patients seeking religiously consistent 
care.40,41 

Jewish perspectives often emphasize religious obliga
tions to “be fruitful and multiply,” leading many rabbinical 
authorities to encourage fertility treatments under appro
priate religious guidance. Moreover, this obligation is in
terpreted as a requirement of having at least one male and 
one female offspring. Orthodox Jewish communities have 
developed sophisticated frameworks ensuring treatments 
comply with religious requirements while maximizing ther
apeutic effectiveness.42 

Christian traditions demonstrate significant diversity, 
ranging from Catholic teachings restricting certain proce
dures to Protestant denominations generally supporting 
fertility treatments as expressions of healing ministry. 
France’s secular healthcare approach accommodates di
verse religious perspectives through comprehensive coun
seling and respect for individual value systems, while main
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Table 3. Global Access Patterns, Coverage Models, and Implementation Strategies         

Country/
Region 

Cost per Cycle 
(USD) 

Public 
Coverage 

Private 
Insurance 

Utilization 
Rate 

Access 
Barriers 

Implementation 
Model 

Success Factors Key References 

Israel $0 (public) 
Unlimited to 2 
births 

Comprehensive 
Highest 
globally 

Minimal 
Universal 
coverage, gradual 
expansion 

Political commitment, 
demographic priority 

Birenbaum-Carmeli & 
Dirnfeld8; Simonstein23 

France $0 (public) 

4 cycles per 
pregnancy, 
universal 
under 43 

Comprehensive 

High, 
rapid 
growth 
post-2021 

Social 
disparities 
despite free 
access 

Progressive 
expansion, 
demographic 
integration 

Political will, public 
health integration, 
evidence-based policy 

French Bioethics Law4; 
Macron Fertility Plan3; 
Ben Messaoud et al.35 

Denmark $0-2,000 3 cycles public Comprehensive Very high 
Age/lifestyle 
criteria 

Evidence-based 
protocols, quality 
assurance 

Public health 
integration, outcome 
monitoring 

Nyboe Andersen & Erb36; 
Westergaard et al.37 

US $12,000-30,000 
19 states 
mandate 

Variable 
Moderate-
high 

Economic, 
geographic 

State-by-state 
approach 

Insurance mandate 
effectiveness varies 

Ethics Committee of 
ASRM13 

UK $0-8,000 Limited NHS Private options Moderate 
Waiting lists, 
criteria 

Rationed public 
access, private 
supplement 

NICE guidelines, 
clinical commissioning 

Human Fertilisation and 
Embryology Authority22 

Czech 
Republic 

$8,000 
Partial 
coverage 

Available 
High 
(tourism) 

Language, 
travel 

Medical tourism 
destination 

Cost advantage, EU 
mobility 

Culley et al.38 

Japan $15,000-20,000 
Partial 
coverage 

Limited Moderate 
Marital status 
restrictions 

Professional 
society guidance 

Cultural adaptation, 
quality focus 

Kato & Sleeboom-
Faulkner24 

China $5,000-15,000 
Urban 
insurance 

Expanding 
Increasing 
rapidly 

Rural access 
limited 

Urban-first 
implementation 

Economic 
development 
integration 

Peng et al.31 

India $3,000-8,000 Minimal public Private only 
Low 
overall 

Economic, 
cultural 

Private sector 
development, 
emerging 
regulation 

Market expansion, 
regulatory catch-up 

Assisted Reproductive 
Technology Act17 

Nigeria $6,000-8,000 None Private only Very low 
Economic, 
availability 

Private clinics, 
international 
partnerships 

Capacity building, 
training programs 

Okonofua et al.39 

Ghana $8,000-12,000 None Limited 
Extremely 
low 

Economic, 
infrastructure 

International 
NGO support, 
local capacity 
building 

External assistance, 
professional 
development 

Adageba et al.11; Gerrits7 
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taining evidence-based medical standards and universal 
access principles. 

PSYCHOSOCIAL SUPPORT NEEDS 

Research demonstrates that infertility patients experience 
psychological distress comparable to those facing serious 
medical conditions such as cancer or heart disease.43 Treat
ment-related stress includes not only medical procedures 
and outcome uncertainty but also financial pressures, time 
commitments, and social disruption affecting all life as
pects. The cyclical nature of IVF treatment, with alternat
ing hope and disappointment, creates particular psycho
logical challenges requiring sustained support.44 France’s 
comprehensive public system includes mandatory counsel
ing services and psychological support as standard compo
nents of IVF care, recognizing the importance of addressing 
both medical and psychosocial aspects of treatment. 

Couples therapy and individual counseling interventions 
have demonstrated effectiveness in reducing psychological 
distress and improving treatment outcomes, suggesting 
psychological support should be integrated into compre
hensive fertility care rather than treated as optional.45 

Group interventions have shown particular promise in re
ducing anxiety and improving pregnancy rates.43 

The European Atlas reveals significant gaps in psychoso
cial support across European countries, with only 10 coun
tries offering funded psychological support for medically 
assisted reproduction (MAR) treatment. Countries with 
comprehensive access scores like Belgium and the Nether
lands provide psychological support as standard care, while 
many other European countries require patients to seek 
private psychological services, creating additional barriers 
and costs.12 

COUNSELING AND INFORMED CONSENT CHALLENGES 

Current informed consent processes often fail to adequately 
address the complexity of reproductive decisions, partic
ularly regarding genetic testing, embryo disposition, and 
long-term implications. 

Effective counseling must address not only technical as
pects but also emotional, ethical, and psychological dimen
sions. Patients beginning IVF treatment often focus on 
achieving pregnancy rather than considering hypothetical 
future decisions about unused embryos. France has devel
oped comprehensive counseling protocols that address 
these multifaceted aspects, with mandatory consultation 
periods and specialized training for counseling staff in fer
tility centers. 

Patient consultation and engagement in policy-making 
represents another critical gap identified by the Atlas data. 
Only 19 of the 49 European countries surveyed report that 
patient associations are consulted on public policies related 
to fertility treatment. This lack of patient voice in policy de
velopment may contribute to the disconnect between pol
icy frameworks and patient needs observed across many ju
risdictions.12 

EMERGING TECHNOLOGIES: GOVERNANCE GAPS AND 
ETHICAL CHALLENGES 

Rapid technological advancement in reproductive medicine 
has outpaced ethical reflection and regulatory framework 
development, creating significant governance gaps. 

IN VITRO GAMETOGENESIS: REVOLUTIONARY 
POSSIBILITIES 

In vitro gametogenesis (IVG) enables generation of func
tional gametes from stem cells or somatic cells, potentially 
enabling reproduction for individuals previously considered 
permanently infertile. Japan has emerged as a leader in IVG 
research with significant government investment, while 
Western countries have adopted more cautious approaches 
emphasizing regulatory oversight and ethical consultation. 
France has established research protocols for IVG within 
its comprehensive bioethics framework, balancing scientific 
advancement with ethical oversight through the French 
Biomedicine Agency. 

IVG raises fundamental questions about parenthood na
ture, genetic relationships, and appropriate reproductive 
intervention limits. The technology could enable previously 
impossible family configurations, including children with 
genetic contributions from more than two parents. 

MITOCHONDRIAL REPLACEMENT THERAPY: GERMLINE 
MODIFICATION 

Mitochondrial replacement therapy (MRT) is aimed at pre
venting serious mitochondrial diseases by replacing faulty 
mitochondrial DNA with healthy mitochondria from donor 
eggs. The United Kingdom became the first country approv
ing MRT for clinical use following extensive scientific re
view and public consultation. 

United States regulatory agencies have expressed sup
port while Congressional appropriations language has pre
vented clinical trials from proceeding, leading some Amer
ican patients to seek treatment in the UK or other 
jurisdictions. France permits MRT research under strict 
oversight, with potential for clinical application following 
comprehensive ethical review and public consultation 
processes. 

CRISPR GENE EDITING: INTERNATIONAL RESPONSES 

China has been at the forefront of human embryo gene 
editing research, but the birth of gene-edited babies in 2018 
with disregard to ethical concerns and state regulations has 
led to international condemnation and significant regula
tory reforms. The international response included wide
spread condemnation from scientific organizations and 
calls for enhanced international coordination. 

Regulatory approaches vary significantly among coun
tries, with some permitting basic research while others pro
hibit such research entirely, creating potential for regula
tory arbitrage and complicating coordinated international 
approaches. France permits basic research on CRISPR gene 
editing in embryos under strict conditions and prohibits 
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clinical applications, maintaining alignment with European 
consensus on germline editing restrictions. 

DISCUSSION 

PATTERNS OF GLOBAL DIVERSITY AND COMMON 
CHALLENGES 

Our analysis reveals both striking diversity in national ap
proaches to IVF ethics and common challenges that tran
scend cultural and regulatory boundaries. The diversity re
flects legitimate differences in cultural values, religious 
traditions, and healthcare system priorities, while common 
challenges suggest opportunities for international coopera
tion and shared learning. 

Regulatory effectiveness correlates strongly with com
prehensiveness and enforcement mechanisms. Countries 
with integrated oversight systems like the UK’s HFEA and 
France’s Biomedicine Agency demonstrate superior patient 
protection and practice consistency compared to frag
mented approaches.46 However, comprehensive regulation 
requires substantial institutional capacity and sustained 
political commitment that may be challenging for resource-
limited settings. The European Atlas data confirms this pat
tern, with countries scoring highest on comprehensive reg
ulatory frameworks (Belgium 89.5%, Netherlands 89.4%) 
demonstrating better outcomes across multiple dimensions 
of access and patient protection.12 

Market-driven regulatory gaps create particular vulner
abilities where commercial pressures can potentially over
ride ethical considerations. The proliferation of invalidated 
interventions in less-regulated jurisdictions illustrates how 
regulatory arbitrage can undermine both patient welfare 
and professional standards. Effective regulation requires 
balancing innovation promotion with patient protection 
through evidence-based approval processes. France’s ex
perience demonstrates how public healthcare systems can 
provide protection against commercial exploitation while 
still enabling innovation within regulated frameworks. 
Access equity  emerges as a universal challenge, though 

manifested differently across economic contexts. High-re
source countries struggle with insurance coverage varia
tions and geographic disparities, while low-resource coun
tries face fundamental infrastructure and affordability 
barriers. Successful models like Israel’s comprehensive cov
erage and Poland’s and France’s progressive expansion 
demonstrate that universal access is achievable with appro
priate political commitment, though France’s persistent so
cial disparities highlight that coverage alone doesn’t elim
inate all barriers. Even within the relatively harmonized 
European context, the Atlas reveals dramatic access dispar
ities, with scores ranging from 89.5% to 7.8%, demonstrat
ing that geographic proximity and similar economic devel
opment levels do not guarantee equitable access.12 

CULTURAL ADAPTATION AND UNIVERSAL PRINCIPLES 

The tension between cultural adaptation and universal 
principles represents a central challenge in developing in

ternational approaches to IVF ethics. Our analysis suggests 
that effective international cooperation requires identify
ing core universal principles while respecting legitimate 
cultural and religious variations in implementation. 

Universal principles emerging from our analysis include 
informed consent based on accurate information, patient 
safety and quality assurance, robust psychosocial support, 
protection of vulnerable populations, and respect for di
verse value systems. Cultural adaptations may be appropri
ate in areas such as family involvement in decision-making, 
religious accommodation in treatment protocols, and inte
gration with traditional healing systems. 

The Japanese example of ceremonial practices for dis
carded embryos illustrates how technological capabilities 
can be integrated with spiritual values, while Islamic ju
risprudence demonstrates how religious frameworks can 
provide guidance for contemporary reproductive technolo
gies. France’s secular approach with religious accommo
dation shows how pluralistic societies can balance diverse 
value systems within comprehensive public health frame
works. 

TECHNOLOGY ASSESSMENT AND ETHICAL 
ANTICIPATION 

Emerging technologies require proactive ethical analysis 
rather than reactive policy development. Our analysis re
veals significant gaps between technological capabilities 
and ethical preparedness, particularly for in vitro gameto
genesis, advanced gene editing, and AI applications. 

Recent developments illustrate these challenges. The 
medical literature in 2024 does discuss the rapid commer
cialization of polygenic risk score (PRS) technologies for 
embryo selection, the lack of proven clinical utility, and 
concerns about inadequate regulatory oversight. 

The American College of Medical Genetics and Genomics 
(ACMG) explicitly states that polygenic risk score assess
ment for embryo selection (PGT-P) is an emerging technol
ogy offered by a small number of commercial laboratories, 
with no published reports of long-term or short-term out
comes to assess clinical utility. The ACMG highlights that 
the implementation of PGT-P has been challenged by mul
tiple professional societies due to ethical, scientific, and 
regulatory concerns, and that the practice is being mar
keted directly to consumers despite the absence of robust 
evidence or regulatory standards18 

Other recent reviews and opinion pieces in the medical 
literature echo these concerns, noting the expansion of 
commercial offerings, the lack of regulatory oversight in 
some jurisdictions, and the ethical and societal risks associ
ated with the commercialization of unproven technologies 
for embryo selection using polygenic scores.48‑50 

These sources collectively support the statement that 
the commercialization of PRS-based embryo selection has 
raised significant questions about unproven technologies 
and regulatory gaps, even if a specific “first reported birth” 
in 2024 is not documented as a landmark case in the liter
ature. France’s approach of maintaining these technologies 
within regulated public systems while limiting commercial 
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Table 4. Emerging Technology Governance Across Countries      

Technology UK US Japan China France 
International 

Consensus 
Key References 

In Vitro 
Gametogenesis 

Cautious 
research 
approval 

Limited 
research 
funding 

Leading 
research 
investment 

Moderate 
research 
activity 

Research protocols within 
bioethics framework 

No formal 
framework 

Human Fertilisation and Embryology 
Authority22; French Biomedicine 
Agency46 

Mitochondrial 
Replacement 

Clinical 
approval 
(2015) 

Research 
blocked by 
Congress 

Research 
permitted 

Research 
permitted 

Research permitted, clinical 
potential under review 

Limited 
international 
cooperation 

Human Fertilisation and Embryology 
Authority22; French Bioethics Law4 

CRISPR Gene 
Editing 

Basic 
research 
only 

Research 
permitted 

Research 
permitted 

Post-2018 
restrictions 

Basic research permitted, 
clinical applications prohibited 

Informal 
moratorium 
calls 

Regalado26; World Health 
Organization47; French Biomedicine 
Agency Guidelines 

AI Embryo 
Selection 

Regulated 
development 

Commercial 
expansion 

Research 
integration 

State-guided 
development 

Regulated within public 
system, limited commercial 
expansion 

Professional 
guidelines only 

Gleicher et al.2; Yang et al.21; French AI 
Ethics Guidelines 
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expansion provides a model for managing emerging tech
nology risks. 

International coordination is essential for emerging 
technology governance, as individual countries cannot ef
fectively regulate technologies that transcend national 
boundaries. The birth of gene-edited babies in China de
spite international concerns illustrates risks of inadequate 
international cooperation, while recent developments in 
mitochondrial replacement therapy show how coordinated 
international oversight can enable responsible innovation. 

Commercial exploitation risks require particular atten
tion as biotechnology companies increasingly target repro
ductive medicine markets with invalidated interventions. 
Regulatory frameworks must establish clear evidence re
quirements for new technologies while preventing the pre
mature commercialization that has characterized some ge
netic testing applications. France’s participation in 
European coordination mechanisms and bilateral scientific 
agreements demonstrates how countries can maintain sov
ereignty while participating in international governance 
frameworks. 

Public engagement must inform technology develop
ment and policy creation rather than being limited to ex
pert professional circles. Successful examples like the UK’s 
extensive public consultation on mitochondrial replace
ment therapy and France’s national bioethics consultations 
demonstrate how inclusive processes can build social con
sensus for controversial technologies.4 However, the Atlas 
data reveals that fertility education programs are rare even 
in developed European countries, with only 4 countries 
(France, Germany, Latvia, and the UK) offering state-orga
nized fertility education programs, highlighting a critical 
gap in public engagement and education.12 

IMPLICATIONS FOR HEALTHCARE SYSTEMS AND POLICY 
DEVELOPMENT 

Our findings have significant implications for healthcare 
system design and reproductive medicine policy develop
ment. Comprehensive coverage models like those in Israel, 
France and Scandinavian countries achieve better clinical 
outcomes while reducing disparities, suggesting that uni
versal access approaches may be both more equitable and 
more efficient than market-based systems. France’s experi
ence particularly demonstrates how rapid policy evolution 
can be achieved within existing healthcare frameworks 
when supported by political will and public consensus. 

Professional education and training must evolve to ad
dress ethical complexity in contemporary reproductive 
medicine. Current training programs often inadequately 
prepare providers for cultural competency, ethical decision-
making, and emerging technology assessment. France’s in
tegrated approach to counseling and psychosocial support 
provides a model for comprehensive professional develop
ment in reproductive medicine. 

International cooperation mechanisms are urgently 
needed to address cross-border reproductive care, technol
ogy development coordination, and shared standard devel
opment. Current piecemeal approaches create opportuni
ties for exploitation and undermine patient protection. The 

European Atlas demonstrates both the potential and limita
tions of regional cooperation, showing how shared frame
works can enable comparison and benchmarking while re
vealing persistent disparities that require coordinated 
policy responses.12 

STUDY LIMITATIONS AND FUTURE RESEARCH 
DIRECTIONS 

This analysis is limited by several factors that should in
form future research directions. Geographic representation 
remains incomplete despite efforts to include diverse global 
perspectives, with particular gaps in Latin American, East
ern European, and smaller developing country experiences. 

Temporal scope focusing on 2020-2025 may miss impor
tant historical developments while potentially overempha
sizing recent policy changes that may not represent sta
ble long-term trends. Data availability varies significantly 
across countries, with some jurisdictions providing exten
sive policy documentation while others offer limited acces
sible information. 

Future research priorities should include longitudinal 
studies of policy implementation outcomes, patient expe
rience research across diverse cultural contexts, economic 
analysis of different coverage models, and prospective eth
ical analysis of emerging technologies. France’s recent pol
icy evolution provides particular opportunities for prospec
tive studies of rapid healthcare system transformation and 
outcomes measurement. 

RECOMMENDATIONS 

INTERNATIONAL FRAMEWORK DEVELOPMENT 

We propose that the World Health Organization convene a 
global summit on IVF ethics by 2027 to develop interna
tional minimum standards while respecting cultural diver
sity. This framework should address core principles includ
ing informed consent, evidence-based approaches, patient 
safety, quality assurance, and equity considerations while 
allowing flexibility for cultural adaptation. Special atten
tion and focus should be given to cross-border reproductive 
healthcare. 

Implementation mechanisms must include phased roll
out strategies, beginning with voluntary adoption by lead
ing institutions, followed by professional society endorse
ment, and eventual integration into national healthcare 
policies. The Israeli model demonstrates successful com
prehensive coverage implementation through gradual ex
pansion from pilot programs to universal access, while 
Denmark’s approach shows how evidence-based protocols 
can be scaled across healthcare systems.32 France’s recent 
rapid expansion demonstrates how existing healthcare sys
tems can be leveraged for swift policy implementation 
when supported by political commitment and public en
gagement. The European Atlas provides a potential model 
for systematic measurement and comparison of policy 
frameworks that could be adapted for global implemen
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tation, enabling countries to benchmark their progress 
against evidence-based standards.12 

Regional cooperation networks should complement 
global frameworks by addressing shared challenges within 
geographic areas while facilitating cooperation and tech
nology transfer appropriate for different resource contexts. 
European coordination mechanisms, including France’s 
participation in EU bioethics networks, provide models for 
regional cooperation that balance sovereignty with shared 
standards. 

EDUCATION AND PROFESSIONAL 
DEVELOPMENT 

Mandatory ethics training should be implemented for all 
reproductive medicine practitioners by 2026, incorporating 
perspectives from feminist bioethics, disability rights, re
productive justice, and cultural competency. Training 
should be ongoing rather than one-time requirements and 
should address emerging technologies and evolving ethical 
understanding. France’s integrated counseling and psy
chosocial support training provides a model for compre
hensive professional development. 

Patient education programs should ensure culturally 
sensitive, linguistically appropriate information about 
treatment options, ethical implications, and long-term 
consequences. Education materials should be developed at 
appropriate literacy levels and regularly updated to reflect 
technological advances. France’s standardized patient edu
cation protocols and mandatory counseling periods demon
strate how comprehensive information sharing can be sys
tematized. Given that only 4 European countries currently 
offer state-organized fertility education programs, there is 
significant opportunity for expansion of public education 
initiatives that could improve both access and informed de
cision-making.12 

ACCESS AND EQUITY IMPROVEMENTS 

Progressive coverage expansion should target 50% public 
subsidy coverage for IVF by 2035, prioritizing low-resource 
settings and vulnerable populations while developing sus
tainable financing mechanisms. Coverage models should 
avoid creating stigmatizing tier systems while ensuring ap
propriate utilization. France’s experience demonstrates 
that rapid expansion is politically feasible and can be im
plemented within existing healthcare financing structures. 

Commercialization oversight is urgently needed to ad
dress the proliferation of invalidated “add-ons” that in
crease costs without proven benefits. Gleicher and col
leagues have documented how genetic testing companies 
have become major beneficiaries of procedures like PGT-A 
despite limited evidence supporting their widespread use.2 

Regulatory frameworks should require evidence-based val
idation before new technologies can be offered commer
cially, preventing exploitation of patients’ desperation for 
improved outcomes. France’s public system approach pro
vides protection against commercial exploitation while 
maintaining innovation incentives. 

Technology-enabled service delivery should be devel
oped to reduce costs and improve access through telemed
icine consultations, remote monitoring, and simplified 
treatment protocols adapted for resource-limited settings 
while maintaining safety and efficacy standards. 

Social determinant interventions must address the per
sistent disparities observed even in comprehensive cover
age systems. France’s experience showing continued social 
gradients in access despite free care highlights the need for 
targeted interventions addressing education, transporta
tion, cultural competency, and social support systems. 

Patient engagement mechanisms should be strength
ened, with systematic consultation of patient associations 
in policy development processes. Currently, only 19 of 49 
European countries regularly consult patient associations 
on policies, representing a significant missed opportunity 
for incorporating patient perspectives into regulatory 
frameworks.12 

QUALITY ASSURANCE AND COMMERCIAL OVERSIGHT 

Mandatory public reporting of success rates, complication 
rates, and ethical compliance should be implemented by 
2026 to ensure accountability and provide patients with 
information necessary for informed decision-making. Re
porting should include standardized outcome measures and 
be accessible to patients and the public. France’s national 
registry system and outcome monitoring provide models 
for comprehensive data collection and public transparency. 
The European Atlas demonstrates the value of systematic 
data collection and comparison across jurisdictions, provid
ing a template for global monitoring and benchmarking of 
fertility treatment policies.12 

Commercial practice regulation must address the pro
liferation of invalidated “add-ons” and aggressive market
ing practices that exploit patient vulnerabilities. Regulatory 
frameworks should require evidence-based validation be
fore new interventions can be offered commercially, with 
clear penalties for misleading marketing or exploitation of 
patient desperation. 

Independent oversight bodies should monitor compli
ance with reporting requirements and investigate com
plaints about substandard care or ethical violations, with 
adequate authority and resources to enforce standards 
while maintaining fair procedures. These bodies should in
clude patient representatives and be independent of com
mercial interests that may influence reproductive medicine 
practice. France’s Biomedicine Agency provides a model for 
comprehensive oversight that balances innovation with pa
tient protection. 

Conflict of interest management should address finan
cial relationships between clinics, testing companies, and 
pharmaceutical manufacturers that may influence treat
ment recommendations. Transparent disclosure require
ments and limits on financial incentives can help ensure 
that patient welfare remains the primary consideration in 
treatment decisions. 

Global Ethics in IVF: Harmonizing Regulation, Ensuring Access, and Governing Innovation

Journal of IVF-Worldwide 88



RESEARCH AND INNOVATION PRIORITIES 

Long-term outcome studies should be mandated with ded
icated funding representing at least 1% of healthcare bud
gets by 2030, examining not only medical outcomes but 
also psychological, social, and ethical consequences for all 
stakeholders. France’s national registry and longitudinal 
follow-up systems provide infrastructure for comprehen
sive outcomes research. 

International research coordination should improve effi
ciency and ensure studies address questions relevant to di
verse populations and settings rather than focusing exclu
sively on high-resource contexts. 

CONCLUSION 

The global IVF landscape stands at a critical juncture where 
technological capabilities expand rapidly while ethical 
frameworks struggle to keep pace, and commercial pres
sures increasingly threaten to compromise patient welfare 
and professional integrity. With over 10 million births 
achieved through assisted reproductive technologies and 
emerging innovations promising even greater possibilities, 
decisions made today about governance, access, and ethical 
practice will shape human reproduction for generations. 

This analysis reveals both the promise and peril of cur
rent approaches. Countries like Israel demonstrate that 
universal access is achievable with appropriate political 
commitment and systematic implementation, while restric
tive environments like post-2024 Alabama ruling illustrate 
how poorly designed legal frameworks can create unin
tended barriers. The Danish model shows how evidence-
based protocols and comprehensive public coverage can 
achieve excellent outcomes while maintaining cost-effec
tiveness, providing a roadmap for other nations. France’s 
rapid transformation from restrictive access to comprehen
sive universal coverage demonstrates that progressive pol
icy evolution is achievable within existing healthcare sys
tems when supported by political will and public 
engagement, though persistent social disparities highlight 
that coverage alone doesn’t eliminate all access barriers. 
The European Atlas provides compelling evidence that even 
within a relatively harmonized continental framework, dra
matic disparities persist, with access scores ranging from 
89.5% to 7.8%, demonstrating that proximity and similar 
development levels do not guarantee equity.12 

However, the emergence of commercial pressures that 
prioritize profit over patient welfare represents a growing 
threat to reproductive medicine’s ethical foundations. The 
proliferation of unvalidated treatments, aggressive market
ing of genetic testing, and financial incentives that may 
compromise clinical judgment require urgent regulatory at
tention and professional accountability measures. 

The diversity of cultural approaches, from Japan’s spiri
tual ceremonies for discarded embryos to Ghana’s resource 
constraints forcing difficult practical choices, and France’s 
secular approach accommodating diverse religious perspec

tives within comprehensive public frameworks, illustrates 
that ethical frameworks must be both globally coordinated 
and locally sensitive. Successful international cooperation 
requires finding common ground on core ethical principles 
while respecting legitimate cultural differences. 

The path forward requires unprecedented international 
cooperation extending beyond professional networks to in
clude patients, communities, and civil society organiza
tions in reproductive medicine governance. The rarity of 
patient consultation in policy development, occurring in 
only 19 of 49 European countries, represents a critical gap 
that must be addressed to ensure policies reflect patient 
needs and values.12 As we stand on the threshold of tech
nologies like in vitro gametogenesis and advanced gene 
editing, the ethical frameworks established today will de
termine whether these powerful capabilities serve human 
flourishing or exacerbate existing inequalities. 

The ultimate measure of success will not be technologi
cal achievement alone, but whether every person seeking to 
build a family can do so with dignity, support, and hope, re
gardless of geography, economy, or circumstances. This vi
sion of reproductive justice requires sustained commitment 
to equity, inclusion, and human rights that transcends nar
row technical or commercial interests. 

True reproductive freedom encompasses not only the 
right to prevent unwanted pregnancies but also the right to 
have children when desired and to parent those children in 
safe, supportive communities. Achieving this comprehen
sive vision will require transformation of healthcare sys
tems, legal frameworks, and social attitudes that currently 
create barriers for too many individuals and families. 

By working together across professional, cultural, and 
national boundaries, we can create ethical frameworks for 
reproductive medicine that honor human dignity, promote 
social justice, and enable all people to participate fully in 
the fundamental human experience of creating and nurtur
ing life. 
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