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Abstract

Purpose The market of assisted reproductive technologies (ARTs) is rapidly evolving, raising growing ethical and social di-
lemmas. This paper compares the regulatory responses to technological and market developments in Israel and Spain, both
intensive users of ART. We identify strengths and deficiencies in the regulation of ART in these two countries.

Methods We developed a conceptual framework to classify the factors affecting regulations and priority setting, and applied it
using a Delphi survey combined with in-depth interviews. We selected two panels of experts from various fields, trying to
simulate the bioethics committees of Israel and Spain.

Results ART is often wrongfully perceived as a solution to age-related infertility. Both panels embraced alternative solutions. The
impact of private commercial interest on regulations is resulting in excessive practices such as the repeat of ineffective cycles and
the push of sometimes unnecessary treatment add-ons. Our findings show experts dissatisfaction with the regulations of donor-
eggs concerning reimbursement and registries in both countries.

Conclusions The adequacy of ART to solve age-related infertility should be confronted with alternative approaches, with
emphasis on the distribution of accurate information. The magnitude of ART markets, particularly the use of donor-eggs, should
raise the need for additional societal debate and the reform of regulations. The impact factors analysis leads us to question the
current regulatory framework, which could be improved by nominating a non-governmental statutory central regulatory agency
in Israel and by reforming the Spanish agency.

Keywords Assisted Reproductive Technology (ART) - In-Vitro Fertilization (IVF) - Regulatory Assessment - Delphi - Spain -
Israel

Introduction (ICSI) already account for more than 4% of yearly national

births in some countries including Spain and Israel [24, 38].
Assisted reproductive technologies (ARTs) such as in-vitro ~ With further improvements and higher success rates, this share
fertilization (IVF) and intracytoplasmic sperm injection  is projected to keep growing, considering that infertility rates
amount to 8—15% of the general population [1, 3, 81] and are
fueled by environmental factors and the rising age of parent-
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certain level of uncertainty concerning the risks and bene-
fits of ART, as is also the case with other emerging tech-
nologies [29].

The aim of this paper is twofold: to identify those fac-
tors affecting regulations and priority setting, and to re-
view the regulatory responses to technological and market
developments in Israel and Spain. These countries offer a
fertile ground for comparative analysis since they are
among the most active users of ART [24, 38, 76].
Moreover, in both countries, policymakers have expressed
fewer serious ethical and moral restrictions towards this
field in comparison with other western countries [17, 83],
but have also developed different regulatory frameworks
reflecting their different cultures and institutional con-
texts. This study can be framed within the concern voiced
recently in the academic literature highlighting the impor-
tance of “regulatory assessment” of medical technologies
[39, 40]. It also builds upon the existing literature that has
engaged in comparative analyses of ART regulations in
the USA, Canada, the UK, and other European countries
[17, 43, 63, 69, 70].

We began by developing a conceptual framework to
identify the main regulatory dimensions and categorizing
the potential factors affecting regulatory behaviors. Then,
we conducted a comparative review of ART regulations.
Our research included a Delphi survey combined with in-
depth interviews. The Delphi method is a prospective
technique widely used for getting information about the
future and helping in decision making regarding complex
problems, which is based on the answers of a panel of
experts to a questionnaire. The survey is conducted in
several rounds to produce iteration following controlled
feedback, i.e., in each round the experts may change their
replies and add comments after consulting the general
views of other respondents [60, 84]. This process allows
experts to reach consensus or to suggest various alterna-
tive solutions which may be used for challenging future
uncertainties [61, 64]. The Delphi method is then built on
the knowledge, experience, and judgment tacitly residing
in individual experts, and it is considered a suitable tool to
replace traditional statistical models and adequate sets of
data when those are not available [51, 74].

We selected two panels of experts, where each panel rep-
resents one of the countries analyzed. These two panels were
formed to simulate potential advisory committees, com-
prised of a range of experts from various fields related to
ART, like those who traditionally accompany the legislation
process. This research strategy allowed us to better under-
stand (i) the factors affecting the different regulatory ap-
proaches used by Spain and Israel, (ii) the perceptions of
experts regarding the outcomes of the regulations in place,
and (iii) their opinions regarding alternative measures used
to prevent and cure infertility.
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Analytical framework

Based on a literature review, this section classifies the critical
dimensions that characterize national regulations of ART, as
well as the factors that explain different regulatory choices.
This analytical framework will then be used in the next sec-
tions as the prism for a comparative analysis of the cases of
Israel and Spain.

Regulatory dimensions

We begin by presenting in Table 1 the main components of
ART regulations, which can be classified considering the
broader institutional settings in place, the specific regulatory
controls that are introduced, and the provision of direct public
support.

Factors influencing regulation

The four main potential public interests in regulation pro-
posed by Johnson and Petersen [45] will assist us to intro-
duce the factors that shape ART regulations (Table 2).
These “interests” may coexist or be at odds with one an-
other and in turn influence different regulatory dimensions
of ART. Firstly, health interest is associated with safety,
well-being and protection of individual’s health.
Secondly, economic interest is associated with a market
(rather than medical) approach. Thirdly, with regard to eth-
ical interest it can be distinguished between state interven-
tion on behalf of an individual and on behalf of society,
such that “the greater the perceived benefit of an ART
procedure to an individual, the stronger must be the public
interest justification (the greater the anticipated social
harm) for constraining it” ([45], p. 717). Finally, socio-
political interest refers to societal values commonly reflect
increasing tolerance and permissiveness towards ART [44,
68]. Nevertheless, regulators should recognize values and
beliefs and participate in the process of social change [35],
to reduce fear, anger and adverse public debate [34, 45].

Empirical context
Background

Spain and Israel are among the most advanced and active
ART industries in the world, having very pro-IVF legislation
compared to most other European countries [17, 48]. Both
countries can be characterized as “early adopters” [73] of
ART services, although for different reasons. Funding poli-
cies, market structures, and some restrictions mainly differ,
and each country faces different debates arising from the
increased use of ART. The two have the right balance of
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Table 1  Regulatory dimensions

References

1. Institutional settings

Regulatory agency - Established by a parliament or a ministry, potentially with the advice of nominated committees [20, 63]
(e.g., Spain, Israel).
- Elaborated by a central statutory agency with members nominated by government in
collaboration with medical and scientific societies (e.g., UK, Australia).
- A hybrid model, in which some broad laws are established by the state and a more
detailed regulation is elaborated by
an independent agency (e.g., USA).
Regulatory approaches - Legislation (most European countries)/voluntary guidelines (Japan, India, and the USA). [45,70]
- Pure-market approach (individual choice)/value-influenced approach (cultural factors)/value--
based approach (society’s values and ethical interest).
2. Regulatory controls

Eligibility criteria and treatment - Age limits. [27, 44,
standards - Restrictions according to marital status and sexual orientations. 70]
- Number of embryos to be implanted.
- Controlled ovarian hyperstimulation.
- Number of cycles allowed.
Gamete donation - Protect health of egg donors by limiting number of donations per donor and frequency. [27, 71,
- Reduce gamete-donor commodification through limits on monetary compensation. 81]
- Avoid consanguineous marriage by limiting number of donations or their use.
- Define status of donor’s anonymity versus one’s right to know his/her parent’s identity.
Preimplantation Genetic Diagnosis or - Genetic conditions which may be diagnosed by PGD (i.e., monogenetic or multifactorial, [4, 46, 67]
Screening (PGD/PGS) of early or late onset, with complete or reduced penetrance, and curable or non-curable).
- Restrictions for non-medical reasons (e.g., sex selection).
- Conditions under which PGS may be used.

Gestational surrogacy - Often banned or subject to strict approvals and limitations on monetary compensations. [9, 78]
- Risk of uncontrolled development of international markets.
Fertility preservation - Primarily used for medical reasons. [7,23,32]

- Regulated to protect women from commercial exploitation and controlling growing rush to
freeze eggs for fertility postponement.
- Restrictions regarding age limits (minimum and maximum) and number of cycles or eggs an
individual may preserve.
3. Direct public support

Prevention of infertility - Many infertility pathologies are due to diseases, environmental factors, harmful [13, 42,
habits and aging. Public policy may include: 53, 59]
* Epidemiological research.
* Diagnosis in different stages.
* Increasing public awareness regarding causes.
» Financially supporting parenting at a younger age.
Public funding - Depending on type of treatment (with/without donor gametes, surrogacy, fertility preservation, [17, 20]
treatment additives).
- Depending on the number of cycles.
- Depending on patient’s characteristics (age, marital status, sexual orientation, number of
children).
- Scope of supply.
- Waiting lists.
Activity and donor registries - A vital source of information to enable analysis, and comparisons between countries. [15,27]
- Allow for the regulation of the quantity and quality of donations, the avoidance of
consanguineous marriages,
and the protection of donors.
- Data contribution required by law or done voluntarily by clinics.
- Registries collected by an official institution or formed as a private initiative.
- Scope and scale of the data to be collected may be defined by law or by the collecting
institution.

contrast and comparability to serve as a basis for a compar- Spain is a secular state with a strong Catholic tradition. It
ative analysis using the Delphi method, which may also  has a national health service covering all citizens with wide-
provide a glimpse into some trends that may be shared by  ranging benefits and high-quality services mostly free of
ART industries around the world. charge, where regional authorities are entirely responsible
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Table 2 Public interests influencing regulation

References
1. Health interest
Safety and well-being - Of patients, egg-donors, surrogates and children. [17]
- Laws and guidelines may base on scientific evidence concerning
success rates and global trends.
Prevention of infertility - Early diagnosis. [52, 53,
- Epidemiological studies investigating the causes of infertility. 59]
- Reduction of pollutants that affect fertility.
- Preventive education via media campaigns, educational and health
systems.
- Social policies assisting parenting at a younger age.

Reduction of disabilities and severe genetic conditions - Using PGD to avoid the birth of children with severe genetic [22, 45]

conditions.

Avoiding negative impact on society’s gene pool - Given the suspicion that IVF-conceived babies (particularly ICSI)  [25, 26]

might be exposed to a higher risk of congenital damage, i.e., can-
cerous and cardiovascular diseases, developmental deficiencies and
cognitive disorders.

Consanguineous marriage and reproductive risk - Limiting to the number of donations from each donor. [45, 81]

- Elaborating donor registries.
Access to donor’s genetic information and medical history - Allowing children born from gamete donation access to such [71]
information may be crucial for their future well-being, considering
the growing importance of precision medicine.
2. Economic interest
Availability of public resources and procedures to set priorities - Defining the ART provision and funding by public healthcare. [19]
Reduction of future public health expenditure - Preventing infertility. [2, 22,25,
- Controlling adverse consequences of ART treatments, both related to ~ 65]
children and to patients.
- Using PGD to avoid the birth of children with severe genetic
conditions.
Gains of efficiency - Addressing market failures, such as asymmetric information [45]
regarding outcomes, risks and costs.
- Protecting the public from cartels and monopolies.

Promotion of commercial activity carried out by ART clinics, - The sector’s productivity and profitability may define the scope and [45, 67,
research centers, pharmaceutical enterprises, investors, doctors quality of services, while its profits may also significantly 70]
and other agents. contribute to the country’s economic strength.

- Some agents might exercise their power to influence the regulator
and bend the rules in favor of larger economic profits.
3. Ethical interest
Protecting children’s right to an open future - Avoiding inappropriate uses of genetic selection or engineering to  [4, 34]
deny parents from trapping children in a life in which they have
limited opportunities.

Access to parents’ identity - Revealing a donor’s identity may be important for children’s [71]

autonomy and psychology.

Supporting the autonomy of parents and donors - Protecting the autonomy of parents to use technology for their [5, 69]

benefit.
- Protecting the autonomy of donors to decide regarding their
anonymity.

Supporting autonomy by securing adequate information and legal - Protecting patients, donors or surrogates from exploitation by the  [35, 45]
framework industry.

- Protecting caregivers from lawsuits under unregulated practice.
4. Socio-political interest

Religion - Perceptions regarding embryo status. [16, 68,

- Attitudes towards the use of gamete donation, the access of 72, 85]
single-mothers and same-sex couples to ART.
- Attitudes towards the scale and scope of genetic selection by PGD.
Historical events, cultural traditions and social conventions - Attitudes towards fertility and infertility. [36]
- Attitudes towards the reduction of disabilities by genetic selection, [30]
which may also be reflected by attitudes towards disabilities in
general.
Perception of the public health system - Different concepts of justice and equity. [45]

and social responsibility
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Table 2 (continued)

References

- Diverse attitudes towards markets and regulation in general lead to
distinct ART regulations.

Fertility rates

- The importance a society attributes to fertility rates. [8]

- The perception of the role of reproduction in society.
- The weight individuals attribute to having genetically-related off-

spring.

for healthcare management [6]. Since 2008, Spain has suf-
fered a severe economic crisis with rising rates of unemploy-
ment, particularly among the younger population. Spaniards
are among the oldest parents in the world, with average ma-
ternal age at childbirth up by 1.2 since 2008 reaching 32 years
in 2017 [41]. Moreover, Spanish fertility rates decreased from
an average of 1.5 children per woman in 2008 to 1.3 in 2017,
which is the second lowest in the OECD (average 1.7).
Fertility rates have decreased among women younger than
35 and doubled among women older than 40. The prevalence
of single-parent families is particularly high in Spain com-
pared with other European countries [16]. The Spanish ART
industry has greatly capitalized on these trends to become the
largest European IVF provider. Between 2008 and 2016, the
total number of IVF cycles per year increased from 38,245 to
138,553 [75, 76]). It also makes Spain among the highest in
Europe in relative terms [24]. Finally, IVF births as a share of
total births climbed to 8% in 2016, among the highest in the
world [24].

Israel has an approach to health services similar to that
of Spain. Defined as a Jewish state, Israel has a very het-
erogeneous society, in which religious affiliation ranges
from secularism to traditionalism and orthodoxy. It is an
ethnically diverse state in which 75% of its citizens are
Jewish, 17% Muslim, and the rest are Christian, Druze,
and other. Israel has come through the crisis of 2008 more
easily than Spain, and despite rising costs of living, fertility
rates were not influenced, although average maternal age
increased from 29.6 in 2008 to 30.4 in 2016. A combination
of historical, religious and other cultural factors, in addition
to ongoing military conflict, form a very pro-fertility soci-
ety where reproduction plays a central role in family struc-
ture and individual’s life [83]. In 2016, an Israeli woman
had on average 3.1 children, which is a much higher fertil-
ity rate than any other OECD country, this statistic
reflecting a very stable trend of the last three decades.
Strong economic and technological development, full pub-
lic funding of ART as well as a tendency to want large
families yet begin childbearing years at an advanced age
(which often necessitates the use of ART) help to explain
the expansion of the ART industry in Israel [9]. In 2016,
41,143 TVF cycles were performed, constituting 20.6 cycles
per 1000 women, the highest in the world in relative terms.

In 2016, the IVF share in total births was 4.7%, which is
among the highest percentage in the world [38].

Current regulations

Based on a review of regulatory documents and protocols/
guidelines' and complemented by personal interviews with
key agents who participated in the Delphi survey, we conduct-
ed a regulatory comparison of the two countries (Table 3)
through the lens of the analytical framework developed in
“Regulatory dimensions” section.

In Israel, the Health Ministry is occasionally advised by
nominated committees regarding new legislation, while
Health Maintenance Organizations (HMOs) and hospitals
maintain certain autonomy by regularly dealing with enforce-
ment and resource distribution. In contrast, in Spain legisla-
tion is advised by the National Committee of Human Assisted
Reproduction (CNRHA), consists of 25 members appointed
by different Ministries, scientific societies, and social organi-
zations [12]. The CNRHA is responsible for updating the law,
evaluating research projects, and authorizing procedures of
controversial nature.

Eligibility criteria in Spain are less strict, what could be
partially linked to the fact that private entities hold most of
the IVF market and gamete banks and are also actively in-
volved in the regulatory process (as members of CNRHA).
In Israel, limitations (by law) on private centers are stricter as
almost all treatments are publicly funded, although more than
50% are provided by private clinics [48, 82].

Gamete donations in Spain are regulated and strictly anon-
ymous, and although marketed as “altruistic,” donations are
entitled to a significant compensation rate and are being re-
cruited by various means of advertisements. Thus, the local
market for egg donations is among the largest in the world,

'In Spain, Law 35/1988 on Assisted Reproduction Techniques, revised by
laws 10/1995 of the Penal Code and Law 45/2003. Reformed by Law 14/2006
on Assisted Reproduction Techniques and partially revised by Law 19/2015 of
administrative reform measures in the field of the Administration of Justice
and the Civil Registry. In Israel, Public Health Regulations (In Vitro
Fertilization), 1987, revised by National Health Insurance Law, 1994; revised
again by Health Ministry guidelines, 2014.

@ Springer



1670

J Assist Reprod Genet (2019) 36:1665-1681

and also an important destination for reproductive tourism [5,
24, 76]. Conversely, in Israel, the ovum-donation law from
2010 is more restrictive. It enables almost only non-married
women to donate and disqualifies cross-religion donations,
thus attributing importance to the genetic/religious/racial
make-up of the donated egg [33, 62]. In practice, local egg
donations are scarce, they mostly arrive from other ART pa-
tients (married or not), and the shortage is supplemented by
donations from abroad, usually by non-Jewish donors [9].

Both countries are relatively open towards the use of PGD.
In Israel, it is more generously publicly covered, and the ap-
proach is more permissive towards late-onset diseases. In both
countries, PGS is privately funded, since only a modest ad-
vantage for employing it has been perceived so far.

Surrogacy is illegal in Spain, but cross-border surrogacy is
practiced by Spaniards. In contrast, Isracl was among the first
countries taken steps to legalize surrogacy [77, 83]. However,
it is not publicly funded and is significantly restricted, partic-
ularly for gay Israeli male couples, whose only option is to
seek cross-border surrogacy. Overall, according to the Israeli
Health Ministry, between 1996 and 2017, 1,458 cases were
filled for the committee approval, and between 1998 and
2017, 823 children were born by gestational surrogacy in
Israel. Also, between 2005 and 2017, 1513 requests to register
children born through cross-border surrogacy were filled.

Fertility preservation for medical reasons is more generous-
ly funded in Israel. However, regarding elective fertility pres-
ervation, it is more liberally handled and less restricted in
Spain.

Public insurance in Israel covers the vast majority of IVF
cycles, while in Spain about 80% of cycles were provided by
private clinics in 2016, with less than 20% publicly funded
[76]. It is a direct result of eligibility criteria for public
funding, as described in Table 3.

In the last few years, activity registry in Spain is becoming
more comprehensive and more reliable (according to the reg-
istry editors), following European and American standards.
Conversely, Israel lacks a complete registry of activity.
Donor registries in Israel are centralized, while Spanish donor
registries are regionally managed since its national health ser-
vice is highly decentralized. For both countries, there seem to
be significant gaps between the legal requirements and actual
implementation of registries, and the information is not orga-
nized in a way which facilitates detection of donors and
follow-up by the different centers.

The Delphi survey
In order to delve further into the comparative analysis of ART
regulatory approaches in Spain and Israel, we applied a Delphi

survey combined with in-depth interviews, addressing two
groups of experts.

@ Springer

Method

The experts’ selection and the development of a questionnaire
are key issues in Delphi analysis [74]. We selected the experts
by trying to emulate an authentic bioethics committee for each
country. Members were selected based on their skills, experi-
ence, and unique contribution to public discourse, without
political interference or bias [54]. For this purpose, we began
by consulting members’ lists of the Spanish bioethics commit-
tee, and the latest (2012) government appointed Israeli “Mor-
Yosef” committee (in Israel advisory committees are occa-
sionally appointed). We were assisted by an experienced
member of the advisory board at the Spanish health ministry
and by the coordinator of the “Mor-Yosef” committee, who
guided us and provided some relevant contacts. In order to
approach different perspectives on ART regulation, we select-
ed experts of a multidisciplinary character, who have interest
in ethical issues, whose careers were dedicated to ART from
the fields of medicine, public health, law, ethics, philosophy,
theology, sociology, economics, or psychology [, 31]. We also
aimed to balance the panels’ composition between countries
to enhance the comparability of the results. The two final
panels included 18 Israelis (12 women and 6 men) and 18
Spaniards (9 women and 9 men), as shown in Table 4.

A set of 27 in-depth semi-structured personal interviews
lasting 1 h on average were conducted. Preliminary interviews
guide the design of the Delphi questionnaire and also enrich
the analysis with more qualitative insights. In total, 19 Israelis
and 10 Spaniards were interviewed (from which 15 Israelis
and 9 Spaniards also participated in the survey, together with
an additional three Israelis and nine Spaniards who were not
interviewed in person).

The Delphi survey was based on three groups of 10-point
scale questions about (a) the impact (both perceived and de-
sirable) of different factors on ART regulation; (b) experts’
satisfaction with the way different aspects of ART provision
are regulated; and (c) their level of support for different policy
measures to prevent infertility. We discussed and tested the
first template during the last personal interviews in Spain
and tested the final version with two Israeli experts. The sur-
vey was delivered in two rounds, the first between April and
September 2018, and the second between September and
December 2018. For the second round, we returned to each
participant only regarding those questions for which consen-
sus, proxied by the standard deviation (SD), was not reached
(SD>2)[51]. For each expert, we marked only those answers
which were out of the interquartile range, allowing them to
change replies and provide additional comments regarding
their differed positions, in order to explain dissensus [50]
and draw different scenarios [64]. Only one expert did not
participate in the second round.

The statistical analysis was complemented with qualitative
insights gathered through personal interviews and open
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Table 3 ART regulatory comparison Israel vs. Spain

Category

Israel Spain

Institutional settings

Regulatory agency

Legislation vs. guidelines

Regulatory controls
IVF eligibility criteria

Gamete donation

* Embryo

* Eggs

* Sperm

Prenatal Genetic
Diagnosis/Screening

* PGD

* PGS

Gestational surrogacy

Fertility preservation

« Elective fertility
preservation

Health Ministries develop regulation in both countries
* In some matters of funding IVF and approving the use of ¢ The National Committee of Human Assisted Reproduction

PGD, Health Maintenance Organizations (HMO) and (CNRHA) guides the use of ART and is responsible for
Hospitals are autonomous authorizing the use of PGD.

* Public committees are appointed occasionally to examine e« The National Bioethics Committee is an independent
legislation and provide advice. consultative body, established by law and designated to

issue reports, proposals, and recommendations for public
authorities at the national and regional level in bioethics
(including ART issues). Additionally, there are Committees
at a regional level.

Both countries regulate ART mainly by legislation,
leaving few issues to guidelines.

* Women 1844, up to 54 (donor-egg) * No age limit by law, each center has its protocols, it is tacitly
« Lesbian couples need to apply for recognition of parental ~ agreed to limit IVF treatment up to the age of 50, subject to
status. comprehensive tests regarding risks which may arise from

advanced age.
* Lesbian couples need to apply recognition of parental status,
and in practice, may use Reception of Oocytes from Partner

(ROPA).
* Not allowed. * Spare embryos can be donated by patients.
* Embryos can be produced by composing donor gametes.
« Patient or unmarried donors, with no transmissible * Any donor, with no transmissible hereditary or infectious
hereditary or infectious diseases. diseases.
» Married donor if approved by husband and the recipient. + Older than 18.
» 21-35 years of age. * Not more than 6 children from each donor.
*Up to 3 egg retrieval cycles. * Once in 3 months.
*Once in 6 months. *Rewarded 900-1000 €.

*From each cycle eggs donated to up to 3 recipients.
*Rewarded from 2,450 € (for a patient-donor) to 4,900 €.
*Subject to committee decision between a lesbian couple or
any non-anonymous donation.
* Unmarried donors, with no transmissible hereditary or * Any donor, with no transmissible hereditary or infectious

infectious diseases. diseases.
* 18-30 years of age. « Older than 18
» Number of donations is decided by the bank manager. * Not more than 6 children from each donor.
* Payment of approximately 60 €. » Payment of approximately 60 €.

A wide range of severe, high penetrance monogenetic
diseases, with early onset and no cure (and also some
later onset diseases such as Huntington and hereditary cancers).

« Similar conditions as for IVF. « Similar conditions as for IVF.
* A few private clinics treat wider range of diseases than ~ * Requires authorization by CNRHA, case by case.
public funded PGD. « Sex selection is prohibited.

* Sex selection allowed for families with 4 children of same
sex and pressing reason.

PGS is allowed privately when there is a concern for
structural or numerical maternal or paternal chromosomal
abnormality.

* Couples (heterosexual) or single women with medical eIllegal in Spain, any contract signed for this purpose is null.
limitation to conceive.

* A highly regulated procedure, each contract is subject for
approval of a committee.

» Remuneration is legal

When gametes or embryos are already preserved, number of children is unlimited.

* Women: age 30-41. Limited to 4 cycles or 20 eggs. Men: * No defined age limit
no limitations
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Table 3 (continued)

Category Israel

Spain

Direct public support
Publicly funding IVF
 Marital status and

sexual orientation
* Age

* Couples (heterosexual) or single women

*« Women 18-44

» With donor-egg * Women up to 54 with medical justification.

* Participation fee of approximately 2450 € per donation.

* Number of cycles

would depend on the HMO decision.

« If 4 cycles resulted with no embryo implantation or
8 cycles resulted in no pregnancy, the continuation

« Differs across regions.
* Couples (including lesbians) or single women

« Women 1840, men 18-55

* Women up to 40 with premature clinical ovarian failure
established before the age 36.

» Up to 3 cycles per patient.
« If a cycle failed, the patient is back to the waiting list.

« Up to 3 treatments with no embryo implantation for
women older than 42 years (based on medical guidelines

that vary from time to time).
* Number of children

child.
* Publicly funded PGD

» A wide range of severe, high penetrance monogenetic

« Patient with less than two children with her current partner, e Patients with no children with their current partner.
or additional health insurance by the HMO for a third

* Patients who already have children but hold frozen
embryos from previous treatments.

* Very limited, coverage differs across regions.

diseases, with different levels of onset with no cure.

« Fertility Preservation for ¢ Fully covered up to a 2nd child.
medical reasons (men
and women)

Activity registry
limited character.

Donor registries

* Anonymity * Donor identity is not revealed.

» Egg-donors registration ¢ By the Health Ministry - Registry of egg Donations.

» Annual activity reports by the Health Ministry. Very

* Partially publicly funded, when couples or single are
childless.

* National registry by law (1988), obliges all clinics to
participate.

* Until 2015 the registry carried out by the Spanish Society
of Fertility (SEF), had a voluntary character
and partial participation.

* Participation is compulsory and since 2015 data covers most
activity.

* Medical history and genetic information could be revealed to
the born child and parents.

* Donor identity may be revealed only if the descendant is
under life risking conditions.

« Each clinic (no centralization)

*By the Ministry of Justice - Registry of children born of

egg donation.
* Sperm-donors registra-
tion

* By the sperm banks (centralized by one bank).

« Each clinic (no centralization)

Source: own elaboration based on SEF [76], Israel Ministry of Health, Boada et al. [12] and personal interviews

comments from both Delphi rounds, which were essential in
shaping the analysis and explain the experts’ consensus and
dissensus.

Key factors affecting regulations

The experts were asked to rate the optimal level of influence of
ten key factors affecting regulations and to rate their actual
impact according to their perception. Table 5 summarizes
the experts’ answers and contains a “Delta,” which represents
the difference between the “optimal” levels of influence that
each factor should have according to the experts’ opinion, and
their mean perception of how the levels of impact really are. A
positive Delta indicates that a factor is perceived as having a
more significant impact than it should have, while a negative
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Delta suggests that a factor does not have enough impact
compared to the optimal. Delta values close to zero would
indicate that the actual impact is close to the optimal,
representing the experts’ contentment with the current situa-
tion. The table is ordered according to the four public interests
introduced in the “Factors influencing regulation” section.

We begin by highlighting the high degree of consensus for
most answers in both panels (SD <2). For Isracli experts, a
disagreement was only observable regarding the actual and
optimal influence of the budgetary constraints and national
fertility rates, respectively. The controversy was, in general,
somewhat higher among the Spanish experts, particularly with
respect to the role played by the protection of vulnerable in-
dividuals, but also regarding the weight (actual and optimal)
of private sector’s interest and the national fertility rates.
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Table 4 Distribution of panel members, by country and area of specialization

Professional activity Israel (18) Spain (18)
Doctors and health department directors (5) * Genetics (2) (7) * Genetics and Biology (2)
* Gynecology (3) * Gynecology (5)
Civil servants in health administration 3) * Health system administration (2) 2) * Medicine and health system administration
* Jewish Law (1) » Law, bioethics
Academic researchers (6) * Philosophy 7) * Law and philosophy
* Law * Law and bioethics
* Bioethics (2) * Bioethics (2)
* Economics * Economics
* Epidemiology * Biology (2)
Psychologists and social workers 2 * Psychology (1) * Psychology
* Social work
Others ) * Rabbi (1) » Law and bioethics (bioethics foundation)

* Journalist

Focusing on the Delta, according to both panels, health
interest should have more impact on ART regulations.
According to interviews and comments, current practices
of ART in both countries fail to pay enough attention to
scientific evidence and global trends of regulations. Many
patients are undergoing an excessive number of treatments,
particularly at an advanced age, when prospects for success
are low. In Israel, it may be due to public funding policy,
which encourages doctors and patients to keep attempting
cycles with patients’ own eggs until the age of 44. In the
Spanish case, it was claimed that in private clinics “the
number of cycles performed is excessive and treatment
may last as long as patients may pay”, and that “in the
absence of an age limit some clinics offer donor-egg cycles
to patients older than 50.” Both panels repeatedly men-
tioned the risks derived from implanting more than one
embryo. When comparing Israel and Spain to other coun-
tries, the number of embryos transferred after IVF as well
as the share of multiple births are not unusually high, aside
of a handful of European countries where lower rates of
transfer are reported.

Regarding economic factors, both panels believed that
private interests have an excessive impact on regulations.
Many Spanish experts criticized the excessive involve-
ment of private stakeholders in the regulatory agency
CNRHA, and their efforts to eliminate limitations on pri-
vate clinics and donor banks. Several Spanish respondents
stressed the need to reduce the impact of commercial in-
terest on regulations in favor of a more scientific ap-
proach. Moreover, Israclis claimed that many doctors in
key roles are ignoring evidence that should lead to policy
changes, when it is against their interest, and that “private
clinics are practicing cream skimming,” i.e., doctors op-
erate simultaneously in public and private clinics and send
“hard patients” to private clinics where more substantial
profits are generated.

Conversely, some experts from both panels also empha-
sized the “importance of a private ART sector which absorbs
most of the treatments,” and underlined doctors’ role, as de-
scribed by one comment, “alongside their economic interest,
they are ultimate professionals, their knowledge and experi-
ence are valuable for appropriate regulations.” An additional
thought-provoking comment by a panelist regarding ART
physicians’ role was that “they affect public opinion through
the media, participate in professional committees and are man-
ning the health ministry.” It was, therefore, suggested that
despite a conflict of interest, physicians should participate in
the regulatory process, but not dominate it.

The Spanish panel believed that budgetary constraints have
an excessive impact on regulatory decisions. In contrast, the
Israeli panel claimed that repeated cycles for women of ad-
vanced age, “are draining public funds which could be direct-
ed toward more effective procedures and this constitutes a
burden on public clinics which otherwise could better address
demand.”

Under these conditions, both panels are preoccupied with
low attention to ethical interests, expressed by insufficient
protection of vulnerable individuals from exploitation.
Moreover, according to the survey, both panels stated that
patients should have more autonomy in decision-making,
which they suggested to enable by better informing the pa-
tients regarding all possible approaches to treatment.

Finally, regarding socio-political interest, the Israeli panel
stressed that national fertility and public values have an ex-
cessive impact over regulations, while the Spanish panel
would have preferred more impact by these two factors.
Dissatisfaction with the impact of the factor “equity of ac-
cess,” could be easily explained for Spain where “long waiting
lists in public clinics incentivize patients to approach private
clinics.” However, in Israel, cycles with one’s own-eggs are
more equally distributed while inequity arises regarding egg-
donations and surrogacy.
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Table 5 Actual vs. optimal influence of different factors on ART regulations
1—Very low impact to 10—very high impact Israel Spain
Mean SD Mean SD

Health a. Patient’s health, clinical safety. Actual 6.3 1.53 7.6 1.46

Optimal 9.6 0.78 9.4 1.04

Delta -32 1.35 -1.8 1.32

b. Scientific evidence for the success rates of the treatments. Actual 6.0 1.87 59 1.80

Optimal 9.1 0.94 9.2 1.04

Delta -3.1 191 -33 1.95

c. Global trends and guidelines of regulatory agencies Actual 6.1 1.69 5.8 1.92

and scientific societies. Optimal 8.5 1.62 78 1.86

Delta —-24 2.50 -2.0 1.78

Economic d. Budgetary constraints of healthcare system. Actual 5.1 293 7.5 2.04

Optimal 6.3 1.93 5.9 2.54

Delta -12 3.36 1.6 3.22

e. Freedom of commercial activities and the private sector’s interest. Actual 6.4 1.97 7.1 2.01

Optimal 3.1 1.43 4.1 2.30

Delta 33 2.14 3.0 2.69

Ethical f. Protect vulnerable individuals from exploitation. Actual 6.4 1.92 6.9 2.75

Optimal 9.7 0.59 9.2 1.38

Delta -33 1.79 22 1.94

g. Patients’ autonomy to make their own choices. Actual 6.4 1.80 6.8 1.89

Optimal 8.8 1.40 8.7 1.32

Delta -24 2.15 -19 1.71

Socio-political h. Equity of access Actual 7.0 1.80 5.5 1.92

Optimal 9.7 0.49 9.0 1.24

Delta -2.7 1.76 -3.5 2.01

i. Public values and perceptions. Actual 7.7 1.99 6.4 1.46

Optimal 6.0 1.90 8.1 1.98

Delta 1.7 3.03 -1.7 2.14

j- National fertility rates. Actual 6.7 1.18 55 2.26

Optimal 4.6 232 7.8 2.60

Delta 1.9 2.49 -23 1.88

Regulatory views

The panels were asked to rate their level of satisfaction with
outcomes of regulations regarding ten categories. Results are
displayed in Table 6, which shows the mean and standard
deviation of each panel answers concerning each category.
Mean values below 6 are interpreted as indicative of a low
level of satisfaction.

Again, the degree of consensus was lower among the
Spanish experts, who generally were less satisfied with regu-
lations (a low level of satisfaction may be observed for six out
of'the ten aspects included in the questionnaire). However, for
the Israeli panel, a low level of satisfaction was only shown for
regulations regarding limitations on private clinics providing
services, eggs-vitrification for elective egg preservation and
registry of gametes and embryos donors. We may notice that
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both panels were reasonably satisfied with good practices and
clinical safety.

The Isracli panel was more satisfied with PGD, while
Spanish experts were generally more critical concerning the
use of PGS as we learned from comments. One expert de-
scribed it as “instrumentalization of IVF by adding tech-
niques, which are not always necessary and may be intro-
duced merely to increase economic gains.”

Both panels were reasonably satisfied with the ano-
nymity of gamete donors, particularly the Spanish panel.
According to one Israeli expert: “lack of access to par-
ents’ genetic material and medical history may constitute
a discriminatory factor, by reducing one’s chance to be
cured of several conditions.” She also claimed that “given
the donor’s genetic information, it will be quite easy to
detect his/her civil identity.”
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Table 6 Satisfaction with

outcome from regulation 1—Very unsatisfied to 10—very satisfied Israel Spain

Mean SD Mean SD

a. Clinics’ good practices, safety, proper diagnosis etc. 7.7 1.11 72 1.44
b. Preimplantation Genetic Diagnosis (PGD). 7.3 2.02 6.7 2.57
c. Anonymity of gametes and embryo donors. 6.2 2.97 7.5 2.65
d. Limitations on private clinics providing services. 59 2.13 6.6 238
e. Eligibility criteria for public funding of IVF. 6.1 2.16 54 1.95
f. Eggs-vitrification for elective egg preservation. 5.7 1.88 5.8 2.75
g. Public clinics’ capacity to respond to the demand. 6.9 1.83 4.6 1.88
h. The regulations on reimbursements for gametes. 6.1 1.79 5.2 2.88
i. Gestational carriers/surrogacy. 6.1 2.08 32 2.50
j- Registry of gametes and embryos donors. 4.6 231 3.1 236

While the Israeli panel rated lower satisfaction with limita-
tions on private services, according to comments and interviews,
both panels endorsed more strict limits on cycles in private
clinics concerning age, number of attempts, and securing a prop-
er diagnosis. Moreover, the problem of enforcement was mainly
raised in Spain, where one expert complained about the fact that
“private clinics face no real limits in the application of any of the
techniques, whether they are permitted by law or not.”

Regarding direct public support, Spanish experts were un-
satisfied with clinics’ capacity to respond to the demand and
with eligibility criteria for public services. They were gener-
ally in favor of increasing public provision of IVF cycles, and
also favored the inclusion of coverage of egg donations and
gamete banks in public health insurance.

Israelis were more satisfied overall with public funding, but
advocated, both in interviews and by comments to reduce
public funding of cycles performed for patients with their
own eggs by lowering the age limit and limiting the number
of cycles allowed. According to one expert, “Comprehensive
public coverage of ART derives from the Israeli social-ethos,
which emphasizes the role of procreation, technology, and
medicine.” This policy may achieve low levels of inequality;
however, it also creates a norm where women of advanced age
are expected to be able to give birth to a genetically related
child, hence “pressuring women to keep trying cycles with
their own eggs when prospects are low,” according to another
expert. Conversely, the Israeli panel was in favor of increasing
public funding for patients with two children or more.

Both panels were preoccupied with existing regulations
of elective fertility preservation which allows its practice.
It was claimed that funding preservation might motivate
women to use it, which is medically problematic.
Moreover, several interviewees pointed out that if the tech-
nology is already being used, it should at least be done at
an early age to achieve useful results.

The use of donor-eggs is a standard solution to age-related
infertility in Spain, where although reimbursement for

donation is much lower than in Israel, the market is very
active, as it exceeds the minimum wage. Spanish experts were
unsatisfied with this situation, advocating the reduction of
reimbursement, as they were fearful of donors’ exploitation.
It was stated that in the absence of supervision and restrictions,
private egg banks are gaining disproportionate profits from
donations. By way of contrast, donor-eggs are scarce in
Israel, and experts were in favor of increasing rewards for
egg donations to increase the currently minimal supply.

The Spanish panel was extremely unsatisfied with regula-
tions about surrogacy since prohibition does not prevent pri-
vate companies from offering services abroad, which raises
inequality in access and difficulties regarding child registra-
tion. A consensus was not reached concerning the correct
solution; however, many suggested that the subject should
be revised.

Finally, both panels were mostly unsatisfied with donor
registries, underlining the gap between law and enforcement.
In Spain, several experts claimed that “some CNRHA mem-
bers with vested interest disrupt the efforts to establish a na-
tional donor registry,” but “it will finally be launched soon,
after numerous delays.” Nevertheless, in the absence of regis-
tries, “donors may donate more frequently than allowed, and it
is difficult to exclude donors with hereditary genetic dis-
eases.” Strong dissatisfaction with the lack of proper activity
registry in Israel was raised in personal interviews.

Views on alternative approaches to prevent and cure
infertility

During interviews, experts raised different solutions that could
be adopted to address increasing infertility and demand for
IVF. Participants in the Delphi survey were asked to rate those
measures, and the results are presented in Table 7, which dis-
plays the mean answers and standard deviation of each panel
concerning each category.
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Table 7 Measures to prevent and

cure infertility 1 — From strongly opposed (0) to strongly support (10) Israel Spain
Mean SD Mean SD
a. Distributing accurate information regarding age implication and 8.7 146 8.6 1.87
environmental factors on infertility and success rates of assisted
reproductive medicine (ART) via public-health campaigns in the educa-
tional system, thru family doctors and the media.
b. Securing proper diagnosis of infertility before referring to IVF. 8.7 1.18 85 1.97
c. Dedicating more resources to reduce environmental factors and 74 212 84 2.21
cure/prevent diseases causing infertility.
d. Funding more research regarding environmental causes of infertility. 7.7 1.84 8.1 1.89

e. Increasing the supply and/or efficiency of publicly provided IVF to reduce 7.3 3.06 8.1 2.44

waiting lists and inequity.

f. Increasing social support policies to facilitate parenting at younger age. 5.7 244 9.1 1.48
g. Funding (fully or partially) fertility preservation by freezing gametes. 5.7 272 7.7 3.11
h. Funding donor-eggs to increase supply. 6.9 195 5.6 3.18
i. The public sector should minimize its intervention in this issue. 2.6 142 29 3.07

Expert groups highly supported securing the proper diag-
nosis of infertility, distributing more information regarding
causes and success rates of ART, and dedicating more re-
sources to detect environmental factors, prevent and cure in-
fertility. However, experts also claimed that research is slow,
complex, and uncertain.

The Spanish panel attributed the highest score to increasing
social support policies for young parents, while the Israelis
ranked it relatively low as they were satisfied with current
child support policy. Some experts stressed that social policies
should enable parenting at a young age, but not incentivize it.

Additionally, the Spanish panel had stronger support for
funding fertility preservation, while the Israelis preferred
funding more egg donations, considering their shortfall in
Israel.

Finally, it was evident from the answers that both panels
would not recommend minimizing the intervention of the pub-
lic sector and leaving the solution in the hands of the private
sector. One key element raising from interviews and the sur-
vey is that the experts support prevention more than further
treatment, and their comments emphasized non-medical solu-
tions, such as social support, education, and facilitating adop-
tion. As stated by a Spanish expert: “People with fertility
problems are too easily directed to IVF. Research regarding
infertility causes should be enhanced, and it would be neces-
sary to investigate what are the specific causes of infertility
regarding every single person who visits the gynecologist,
before sending her to IVE.”

Discussion

This comparative study is useful to better understand the sim-
ilarities and differences between ART regulations in Spain and
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Israel, those factors influencing each regulatory framework, as
well as their strengths and deficiencies.

Both countries are among the heaviest users of ART, due in
large part to age-related infertility. In Spain, 35% of IVF cy-
cles in 2016 were performed on women older than 40, of
which about 56% were done with donor-eggs [76].
Moreover, in Israel, IVF cycles for this age group count for
more than 40%, although with a much lower percentage using
donor-egg [48]. However, this phenomenon may be explained
by different reasons in each of these countries. In Spain, it
follows a tendency to postpone parenthood, which is due to
unfavorable work hours, gender inequality, low wages, job
instability, and limited policy support among other socio-
financial reasons [16, 55, 57]. Whereas in Israel, cultural, po-
litical and social environments are shaping public views on
infertility, ART and genetic relatedness. Thus, Israelis expect
to have large families and are committed to repeat many IVF
cycles in their advanced reproductive age, in order to give
birth to a genetically related child [8, 10].

The increased demand for ART comes with several
costs, and our Delphi panels were dissatisfied with some
regulatory aspects. An insufficient response by the public
health system, as marked by the Spanish panel, means that
the majority of the couples turn to the private market where
the treatments cast a heavy financial burden, which also
creates unequal access to services. Spain is also character-
ized by extensive use of donor-eggs, which has been clin-
ically very efficient [18, 76]. However, as stated by some
Spanish experts and as discussed by Bergmann [5], extend-
ing the reproductive age by using gametes from young
donors provides only a partial solution, far from optimal
and with important social implications that should be care-
fully addressed. In 2014, Spain accounted for 54% of the
received egg donations reported in Europe [24], and in the
last reported year (2016), 14,747 donor cycles were
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initiated involving thousands of donors, providing more
than 9,000 children who account for 28% of total IVF
births [76].

The magnitude of this phenomenon emphasizes health and
social risks to egg donors and raises questions regarding the
anonymity of donations and the regulations on reimburse-
ment. The current financial compensation is high enough to
motivate a large number of young Spanish women to donate
their eggs, but it also may be considered that their “reproduc-
tive labor” is poorly paid [57], particularly compared with the
profit pocketed by intermediaries. Interestingly, some of the
experts suggested reducing this reimbursement, but the con-
sequences derived from such action, as well as its justification
in moral terms, should be very carefully tested and publicly
discussed.

In contrast, Israel has more comprehensive public funding,
leading to more equality in access to IVF treatments.
However, techno-scientific expectations [14] lead patients of
advanced age to repeat many cycles using their own eggs with
a priori low prospects [48], which expose them to physical,
emotional and financial risks, while spending valuable public
resources. The Israeli panel favored a change in the current
policy but was also aware of the political-cultural difficulties
in implementing such change. Egg donations, as an alternative
solution carries a significant complexity of a political-
religious nature. Many Israelis hold a conservative approach
to egg donations, due to various reasons, including the risk of
inadvertent consanguineous marriage, contradictory attitudes
towards religious affiliation of the child and the need for con-
version, the high importance attributed to having a genetically
related child, and the preoccupation with donor’s genotype
[62]. In practice, donations produced in Israel are limited,
and most donor-eggs arrive from abroad which casts a finan-
cial burden on patients. It remains an option of last resort, after
failing many IVF cycles.

A shared weakness in both countries is the registration of
gamete donations, which gained the lowest level of satisfac-
tion by both panels. The size of the Spanish gamete market
stresses the importance of central and comprehensive regis-
tries, while the fact that in Israel most egg donations arrive
from abroad emphasizes the difficulty to implement such a
task. In the absence of proper registries, within a few decades
hundreds of thousands of children would have no access to
one or both of their parents’ genetic information and would be
unaware of their genetically related siblings. This would con-
front them with various disadvantages considering the impor-
tance of family medical history for developing preventive
conducts, the risk of consanguineous relationships [80], and
the potential of family-based exome and germlines sequenc-
ing among other methods [49, 66].

Although a marginal niche in quantitative terms, gestation-
al surrogacy is among the most contested issues in ART.
While the Israelis were more settled with its current

regulation, it raised visible dissatisfaction among the Spanish
panel. However, both panels stressed the limitations of nation-
al regulations due to the cross-border option, which proves the
weakness of absolute prohibition as applied in Spain, or as
applied in Israel concerning gay Israeli male couples. With
the absence of social consent and inability to achieve political
consensus, surrogacy becomes a gray-zone, where some ille-
gal acts may be practiced, and then a posteriori acknowledged.

In light of the growing demand for ART, both panels
emphasized the importance of promoting alternatives to
the medicalization of reproduction. Some possible mea-
sures equally supported by both expert groups were related
to the observation that ART is often perceived as a solution
to age-related infertility and a way to postpone parenthood.
The risk of this perception is also emphasized in other
studies [28, 37]. The experts in our panels tend to favor a
more effective distribution of accurate information regard-
ing both ART and infertility, through different available
means. They also emphasized the importance of epidemi-
ological research on infertility and the need to focus on its
prevention instead of relying on the medical solution. The
Spanish experts were particularly interested in the social
solution, i.e., to facilitate parenting in young age via wel-
fare policies, which already prevail in Israel. The rising
solution of fertility preservation was handled very cau-
tiously by both panels. The Spaniards supported it more
strongly than the Israeli experts, but both groups stressed
that regulations in this field should be revised, particularly
regarding age limits. According to the experts consulted,
preserving eggs after the age of 35 is less effective and, if
at all, it should be done earlier, following the provision of
comprehensive information and accompanied by a broad
and open societal debate.

Finally, regarding the factors influencing regulatory deci-
sions, both panels were discontent with the high impact of the
private sector and its commercial interest, which comes hand
in hand with their perception, of weak health interest and
social justice. This regulatory imbalance and the lack of en-
forcement result in excessive numbers of IVF cycles, as well
as the “push” of treatment add-ons such as PGS, even though
its benefit to treatment is yet unclear. It brings to our attention
the principal-agent problem, since asymmetric information in
this context may potentially lead to supplier-induced demand,
whereby physicians in pursuit of monetary profits treat pa-
tients beyond the point from which they might actually benefit
[21].

Given that the regulation of ART is a broad field, our anal-
ysis is centered around the most significant findings brought
up by the experts, whose focus, as we recall, also guided the
design of the Delphi survey. Hence, beyond being dependent
on experts’ willingness to participate, a Delphi panel selection
always has a certain level of subjectivity. Different experts
may have different focuses and attitudes. Moreover, although
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our selection of two countries with very pro-ART attitudes has
advantages, it is also limiting. Further studies presenting dif-
ferent arguments from different cultural contexts would enrich
this discussion.

Conclusions

A key contribution of this paper is the development of a
comprehensive analytical framework which allows for any
national comparisons of ART regulation. This framework
identifies and categorizes the main components of ART
regulations and also those factors that explain different
regulatory choices. Hence, it may be a very useful tool
for cross-country research.

Our empirical analysis, focused on two countries among
the most intensive users of ART, yields some worth- noting
conclusions. The main similarity between Israel and Spain
is the increasing use of ART due to age-related infertility.
Socio-financial conditions and techno-scientific expecta-
tions are leading many women and men to postpone par-
enthood, which has been described as “structural infertili-
ty” [56, 57]. The inadequacy of ART to solve such a prob-
lem, with the many challenges and undesired implications
it carries, should be the subject of broader social debate.
Our research points to some crucial issues which require
further consideration, such as the financial and emotional
burden on patients (and donors), justice and inequality in
this market, the ethics of gamete donations, donor’s ano-
nymity and over-prescription.

The regulatory situation in Israel has been described by
Shalev & Hashiloni-Dolev as a “technocracy of official expert
ethics committees, which controls life-and-death decisions.” It
seems that many crucial decisions are decentralized and han-
dled by such committees in hospitals and clinics and that
“experts are the legal and ethical gatekeepers of new technol-
ogies” ([77], p. 160). Meanwhile, in Spain, the CNRHA holds
strong commercial interests, as currently “several members of
the committee come from the most important private IVF
centers in Spain” ([67], p. 250), a statement which was strong-
ly supported by the Spanish panel. Considering the regulatory
deficiencies identified in this paper and the panels’ evaluation
of impact factors, both countries should consider the establish-
ment of non-governmental statutory central regulatory agen-
cies. Such kind of agencies devoid of commercial interest,
with the representation of scientific societies of various fields,
professional associations, consumer groups, and political-
religious groups, would streamline the system and facilitate
regulatory decisions.

Also, data collection and transparency could assist in the
conduction of epidemiological studies and prevention, which
may reduce the dependency on ART. In recent years, national
activity registry by the Spanish Fertility Association (SEF) has

@ Springer

advanced substantially, while in Israel such an initiative has
been gaining momentum in recent years, but still without full
results. Nevertheless, the SEF report, similar to reports by
other leading ART industries, could be improved. Registries
should include more details regarding clinical diagnosis, and
could also separate between PGD from PGS, two emerging
techniques with different aims, to facilitate the follow up of
their development, including the analysis of the contribution
of PGS to IVF success rate. Additionally, it would be useful to
have information about the economic dimension of ART, in-
cluding average costs, disaggregated by type of provider (pub-
lic and private), which is now absent from most reports.

In sum, our study draws attention to some controversial
issues that would need to be addressed by regulators in the
future. Given the expected technological progress in ART and
its broad implications for humankind, further research and
policy debates are necessary in order to engage in a more
systematic regulatory foresight that may better guide govern-
ment responses. As several authors claim [11, 29], such regu-
latory debates and foresight exercises need to be open to a
wide variety of stakeholders, including more balanced, trans-
parent and systematic forms of public engagement to discuss
how effective existing regulations are and how they should be
adapted to deal with future applications of technology.

Acknowledgments This work was possible thanks to the contribution of
many individuals who participated in interviews and replied to the survey
voluntarily and without remuneration. We are especially grateful to Prof.
Vardit Ravitsky, who guided and revised the questionnaire, to Dr. Javier
Rey del Castillo, Prof. Eitan Lunenfeld, Dr. Inmaculada Molina Botella
and Prof. Carlos Romeo Casabona who contributed and revised the data
collection, and to Yardena Kop-Yosef, who revised the manuscript.

References

1. Agarwal A, Mulgund A, Hamada A, Chyatte MR. A unique view
on male infertility around the globe. Reprod Biol Endocrinol.
2015;13:37. https://doi.org/10.1186/s12958-015-0032-1.

2. Aragona C, Mohamed AM, Salom¢ B, Espinola M, Linari A,
Pecorini F, et al. Clinical complications after transvaginal oocyte
retrieval in 7,098 IVF cycles. Fertil Steril. 2011;95(1):293—4.
https://doi.org/10.1016/j.fertnstert.2010.07.1054.

3. ASRM PC. Diagnostic evaluation of the infertile male: a committee
opinion. Fertil Steril. 2015;103(3):e18-25. https://doi.org/10.1016/
j-fertnstert.2014.12.103.

4. Batzer FR, Ravitsky V. Preimplantation genetic diagnosis: ethical
considerations. In: Ravitsky V, Fiester A, Caplan AL, editors. The
Penn Center guide to bioethics. New York: Springer; 2009. p. 339—
54.

5. Bergmann S. Reproductive agency and projects: Germans
searching for egg donation in Spain and the Czech Republic.
Reprod BioMed Online. 2011;23:600-8.

6. Bernal-Delgado, et al. Health systems in transition - Spain. Health
Syst Rev. ISSN 1817-6127. 2018;20(2). http://www.euro.who.
int/__data/assets/pdf file/0008/378620/hit-spain-eng.pdf?ua=1.
Accessed 17 Mar 2019.


https://doi.org/10.1186/s12958-015-0032-1
https://doi.org/10.1016/j.fertnstert.2010.07.1054
https://doi.org/10.1016/j.fertnstert.2014.12.103
https://doi.org/10.1016/j.fertnstert.2014.12.103
http://www.euro.who.int/__data/assets/pdf_file/0008/378620/hit-spain-eng.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0008/378620/hit-spain-eng.pdf?ua=1

J Assist Reprod Genet (2019) 36:1665-1681

1679

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bhatia R, Campo-Engelstein L. A comparative analysis of
European and American professional ethics opinions and
USNEWS and popular media. Sci Technol Hum Values.
2018;43(5):864-87. https://doi.org/10.1177/0162243918754322.
Birenbaum-Carmeli D. Genetic relatedness and family formation in
Israel: lay perceptions in the light of state policy. New Genet Soc.
2010;29(1):73-85. https://doi.org/10.1080/14636770903561380.
Birenbaum-Carmeli D. Thirty-five years of assisted reproductive
technologies in Israel. Reprod Biomed Soc Online. 2016;2:16-23.
https://doi.org/10.1016/j.rbms.2016.05.004.

Birenbaum-Carmeli D, Dirnfeld M. In vitro fertilisation policy in
Israel and women’s perspectives: the more the better? Reprod
Health Matters. 2008;16(31):182-91. https://doi.org/10.1016/
S0968-8080(08)31352-4.

Blind K. Regulatory foresight: methodologies and selected applica-
tions. Technol Forecast Soc Chang. 2008;75:496-516. https:/doi.
org/10.1016/j.techfore.2008.02.004.

Boada M, Veiga A, Barri PN. Spanish regulations on assisted re-
production techniques. J Assist Reprod Genet. 2003;20(7):271-5.
https://doi.org/10.1023/A:1024558404061.

Boivin J, Bunting L, Collins AJ, Nygren KG. International esti-
mates of infertility prevalence and treatment-seeking: potential need
and demand for infertility medical care. Hum Reprod. 2007;22(6):
1506—12. https://doi.org/10.1093/humrep/dem046.

Borup M, Brown N, Konrad K, Van Lente H. The sociology of
expectations in science and technology. Tech Anal Strat Manag.
2006;18(3/4):285-98. https://doi.org/10.1080/
09537320600777002.

Bosser R, Gispert R, Torne M, Calaf J. Status of human assisted
reproduction in Spain: results from the new registry of Catalonia.
Reprod BioMed Online; www.rtbmonline.com/Article/4049 on web
22 September 2009. 2009;19(5):727-33. https://doi.org/10.1016/j.
rbmo.2009.09.004.

Bravo-Moreno A. Politics, doctors, assisted reproductive technolo-
gies & religion: transgenerational understandings and experiences
of single motherhood in Spain. Health Care Women Int.
2017;38(10):1058-74. https://doi.org/10.1080/07399332.2017.
1360890.

Brigham KB, Cadier B, Chevreul K. The diversity of regulation and
public financing of IVF in Europe and its impact on utilization.
Hum Reprod. 2013;3:666—75. https://doi.org/10.1093/humrep/
des418.

CDC. Assisted reproductive technology - National Summary
Report 2016. Atlanta: Centers for Disease Control and
Prevention, American Society for Reproductive Medicine; 2018.
https://www.cdc.gov/art/pdf/2016-report/ ART-2016-National-
Summary-Report.pdf. Accessed 21 May 2019.

Chambers GM, et al. The impact of consumer affordability on ac-
cess to assisted reproductive technologies and embryo transfer prac-
tices: an international analysis. Fertil Steril. 2014;101(1):191—
198.e4. https://doi.org/10.1016/j.fertnstert.2013.09.005.

Clements CA. What about the children? A call for regulation of
assisted reproductive technology. Indiana Law J. 2009;84(1):331—
52 http://www.repository.law.indiana.edu/ilj/vol84/iss1/7.
Accessed 17 Mar 2019.

Cutler D, Skinner L, Stern D, Wennberg D. Physician beliefs and
patient preferences: a new look at regional variation in health care
spending. Am Econ J Econ Pol. 2019;11(1):192-221. https:/doi.
0rg/10.1257/pol.20150421.

Davis LB, Champion SJ, Fair SO, Baker VL, Garber AM. A cost-
benefit analysis of preimplantation genetic diagnosis for carrier
couples of cystic fibrosis. Fertil Steril. 2010;93:6-1804. https://
doi.org/10.1016/j.fertnstert.2008.12.053.

Dondorp W, de Wert G, Pennings G, Shenfield F, Devroey P,
Tarlatzis B, et al. Oocyte cryopreservation for age-related fertility

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

loss. Hum Reprod. 2012;5:1231-7. https://doi.org/10.1093/
humrep/des029.

ESHRE. Assisted reproductive technology in Europe, 2014: results
generated from European registers by ESHRE. Hum Reprod.
2018;33(9):1586—601. https://doi.org/10.1093/humrep/dey242.
ESHRE Capri Workshop Group. Birth defects and congenital
health risks in children conceived through assisted reproduction
technology (ART): a meeting report. J Assist Reprod Genet.
2014:8:947-58. https://doi.org/10.1007/s10815-014-0255-7.
Fauser, B. C., P.D, Diedrich, K., B.B, Bonduelle, M., Delemarre-
van de Waal, H. A., . . . Wells, D. (2014). Health outcomes of
children born after IVF/ICSI: a review of current expert opinion
and literature. Reprod BioMed Online, 2, 162-82, doi: https://doi.
org/10.1016/j.rbmo.2013.10.013.

Frith L, Blyth E. Assisted reproductive technology in the USA: is
more regulation needed? Reprod BioMed Online. 2014;29:516-23.
https://doi.org/10.1016/.rbmo.2014.06.018.

Garcia D, Vassena R, Prat A, Vernaeve V. Poor knowledge of age-
related fertility decline and assisted reproduction among healthcare
professionals. Reprod BioMed Online. 2017;34(1):32-7. https://
doi.org/10.1016/j.rbmo.2016.09.013.

Garden H, Winickoft D. Gene editing for advanced therapies: gov-
ernance, policy and society. OECD Science, Technology and
Industry Working Papers. 2018/12, OECD Publishing, Paris.
https://doi.org/10.1787/8d39d84e-en.

Garland-Thomson R. Human biodiversity conservation: a consen-
sual ethical principle. Am J Bioeth. 2015;15(6):13-5. https://doi.
0rg/10.1080/15265161.2015.1028663.

Gomes de Oliveira MC, A.d, Nogueira-Martins MC. The experi-
ence of the bioethics committee from a public hospital. Rev
Bioetica. 2017;25(2):338-47. https://doi.org/10.1590/1983-
80422017252194.

Gruben V. Freezing as freedom? A regulatory approach to elective
egg freezing and Women's reproductive autonomy. Alberta Law
Rev. 2017;54(3):753-74.

Gruenbaum BF, Pinchover ZS, Lunenfeld E, Jotkowitz A. Ovum
donation: examining the new Israeli law. Eur J Obstet Gynecol
Reprod Biol. 2011;159:40-2. https://doi.org/10.1016/j.ejogrb.
2011.07.011.

Habermas J. The future of human nature. Cambridge: The transla-
tion polity press; 2003.

Harmon SH. Modernizing biomedical regulation: foresight and
values in the promotion of responsible research and innovation. J
Law Biosci. 2016;3:680—6. https://doi.org/10.1093/jlb/1sw053.
Hashiloni-Dolev Y, Weiner N. New reproductive technologies, ge-
netic counselling and the standing of the fetus: views from
Germany and Israel. Sociol Health Illn. 2008;30(7):1055-69.
https://doi.org/10.1111/j.1467-9566.2008.001105.x.
Hashiloni-Dolev Y, Kaplan A, Shkedi-Rafid S. The fertility myth:
Israeli students’ knowledge regarding age-related fertility decline
and late pregnancies in an era of assisted reproduction technology.
Hum Reprod. 2011;11:3045-53. https://doi.org/10.1093/humrep/
der304.

Health Ministry of Israel. In vitro fertilization (IVF) treatments
1990-2016. Israel: Facilities and Equipment Licensing Division,
Health Information Division; 2018. https://www.health.gov.il/
PublicationsFiles/IVF1990 2015.pdf. Accessed 21 May 2019.

Ho M, Saha A, McCleary K, Levitan B, Christopher S, Zandlo K,
et al. A framework for incorporating patient preferences regarding
benefits and risks into regulatory assessment of medical technolo-
gies. Value Health. 2016;19(6):746-50.

Hofer MP, Jakobsson C, Zafiropoulos N, Vamvakas S, Vetter T,
Regnstrom J, et al. Regulatory watch: impact of scientific advice
from the European medicines agency. Eur Med Agency. 2015;14:
302-3. https://doi.org/10.1038/nrd4621.

@ Springer


https://doi.org/10.1177/0162243918754322
https://doi.org/10.1080/14636770903561380
https://doi.org/10.1016/j.rbms.2016.05.004
https://doi.org/10.1016/S0968-8080(08)31352-4
https://doi.org/10.1016/S0968-8080(08)31352-4
https://doi.org/10.1016/j.techfore.2008.02.004
https://doi.org/10.1016/j.techfore.2008.02.004
https://doi.org/10.1023/A:1024558404061
https://doi.org/10.1093/humrep/dem046
https://doi.org/10.1080/09537320600777002
https://doi.org/10.1080/09537320600777002
http://www.rbmonline.com/Article/4049
https://doi.org/10.1016/j.rbmo.2009.09.004
https://doi.org/10.1016/j.rbmo.2009.09.004
https://doi.org/10.1080/07399332.2017.1360890
https://doi.org/10.1080/07399332.2017.1360890
https://doi.org/10.1093/humrep/des418
https://doi.org/10.1093/humrep/des418
https://www.cdc.gov/art/pdf/2016-report/ART-2016-National-Summary-Report.pdf
https://www.cdc.gov/art/pdf/2016-report/ART-2016-National-Summary-Report.pdf
https://doi.org/10.1016/j.fertnstert.2013.09.005
http://www.repository.law.indiana.edu/ilj/vol84/iss1/7
https://doi.org/10.1257/pol.20150421
https://doi.org/10.1257/pol.20150421
https://doi.org/10.1016/j.fertnstert.2008.12.053
https://doi.org/10.1016/j.fertnstert.2008.12.053
https://doi.org/10.1093/humrep/des029
https://doi.org/10.1093/humrep/des029
https://doi.org/10.1093/humrep/dey242
https://doi.org/10.1007/s10815-014-0255-7
https://doi.org/10.1016/j.rbmo.2013.10.013
https://doi.org/10.1016/j.rbmo.2013.10.013
https://doi.org/10.1016/j.rbmo.2014.06.018
https://doi.org/10.1016/j.rbmo.2016.09.013
https://doi.org/10.1016/j.rbmo.2016.09.013
https://doi.org/10.1787/8d39d84e-en
https://doi.org/10.1080/15265161.2015.1028663
https://doi.org/10.1080/15265161.2015.1028663
https://doi.org/10.1590/1983-80422017252194
https://doi.org/10.1590/1983-80422017252194
https://doi.org/10.1016/j.ejogrb.2011.07.011
https://doi.org/10.1016/j.ejogrb.2011.07.011
https://doi.org/10.1093/jlb/lsw053
https://doi.org/10.1111/j.1467-9566.2008.001105.x
https://doi.org/10.1093/humrep/der304
https://doi.org/10.1093/humrep/der304
https://www.health.gov.il/PublicationsFiles/IVF1990_2015.pdf
https://www.health.gov.il/PublicationsFiles/IVF1990_2015.pdf
https://doi.org/10.1038/nrd4621

1680

J Assist Reprod Genet (2019) 36:1665-1681

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

INE. (2018). Tasas de Paro por Distintos Grupos de Edad, Sexo y
Comunidad Auténoma. http://www.ine.es/jaxiT3/Tabla.htm?t=
1579. Accessed 17 Mar 2019.

Inhorn MC, Patrizio P. Infertility around the globe: new thinking on
gender, reproductive technologies and global movements in the
21st century. Hum Reprod Update. 2015;21(4):411-26. https://
doi.org/10.1093/humupd/dmv016.

Jasanoft' S, Metzler I. Borderlands of life: IVF embryos and the law
in the United States, United Kingdom, and Germany. Sci Technol
Hum Values. 2018:1-37. https://doi.org/10.1177/
0162243917753990.

Johnson L. Regulation of assisted reproductive treatment (ART) in
Australia & current ethical issues. Indian J Med Res. 2014;140:9—
12.

Johnson M, Petersen K. Public interest or public meddling?
Towards an subjective framework for the regulation of assisted
reproduction technologies. Hum Reprod. 2008;3:716-28. https:/
doi.org/10.1093/humrep/dem387.

Klitzman R. Anticipating issues related to increasing preimplanta-
tion genetic diagnosis use: a research agenda. Reprod BioMed
Online. 2008;17(1):33—42. https://doi.org/10.1016/S1472-
6483(10)60188-5.

Knoepfler P. GMO sapiens, the life-changing science of designer
babies. Singapore: World Scientific Publishing; 2016.

Kol S, Bergovoy L, Yellin SY, Porath A. In vitro fertilization (IVF)
treatments in Maccabi healthcare services 2007-2014. Isr J Health
Policy Res. 2016;5:14. https://doi.org/10.1186/s13584-016-0072-9.
Kuhlen M, Taeubner J, Brozou T, Wieczorek D, Siebert R,
Borkhardt A. Family-based germline sequencing in children with
cancer. Oncogene. 2019;38:1367-80. https://doi.org/10.1038/
s41388-018-0520-9.

Landeta J, Barrutia J. People consultation to construct the future: a
Delphi application. Int J Forecast. 2011;27(1):134-51. https://doi.
org/10.1016/j.ijforecast.2010.04.001.

Landeta J, J. M, Ruiz V, Galter J. Results of a Delphi survey in
drawing up the input-output tables for Catalonia. Technol Forecast
Soc Chang. 2008;75(1):32-56. https://doi.org/10.1016/j.techfore.
2007.01.005.

Lemoine M-E, Ravitsky V. Toward a public health approach to
infertility: the ethical dimensions of infertility prevention. Public
Health Ethics. 2013;6:1-15. https://doi.org/10.1093/phe/pht026.
Lemoine M-E, Ravitsky V. Sleepwalking into infertility: the need
for a public health approach toward advanced maternal age. Am J
Bioeth. 2015;15(11):37-48. https://doi.org/10.1080/15265161.
2015.1088973.

Lock S. Towards a National Bioethics Committee. Br Med J.
1990;300:1149-50. https://doi.org/10.1136/bmj.300.6733.1149.
Lopez-Rodriguez S. Public policies and the production of vulnera-
bility spaces. The construction of the woman-mother in Spanish
political discourse. Rev Esp Cienc Polit. 2017;44:97—120.

Marre D. The silences of the Spanish adoption. Rev Antropol Soc.
2009;18:97-126. http://www.redalyc.org/articulo.oa?id=
83817222006. Accessed 21 May 2019.

Marre D, San Roman B, Guerra D. On reproductive work in Spain:
transnational adoption, egg donation, surrogacy. Med Anthropol.
2018;37(2):158-73. https://doi.org/10.1080/01459740.2017.
1361947.

Martin JF. The national bioethics committees and the universal
declaration on bioethics and human rights: Their potential and op-
timal functioning. In: Bagheri A, Moreno JD, Semplici S, editors.
Global bioethics: the impact of the UNESCO International
Bioethics Committee. Springer International Publishing, 2016. pp.
125-136. https://doi.org/10.1007/978-3-319-22650-7.
Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens
GA. National, regional, and global trends in infertility prevalence
since 1990: a systematic analysis of 277 health surveys. PLoS Med.

@ Springer

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

2012;9(12):e1001356. https://doi.org/10.1371/journal.pmed.
1001356.

Mayor B, Casada RR, L.J, Lopez-Gunn E, Villarroya F. An expert
outlook on water security and water for energy trends to 2030—
2050. Water Policy. 2016;18(1):1-18. https://doi.org/10.2166/wp.
2015.196.

Melander L. Scenario development in transport studies: methodo-
logical considerations and reflections on Delphi studies. Futures.
2018;96:68-78. https://doi.org/10.1016/j.futures.2017.11.007.
Nahman M. Extractions - an ethnography of reproductive tourism.
UK: Palgrave Macmillan; 2013.

Nelson EL. Comparative perspectives on the regulation of assisted
reproductive technologies in the United Kingdom and Canada.
Alberta Law Rev. 2006;43(4):1023-48.

Okoli C, Pawlowski SD. The Delphi method as a research tool: an
example, design considerations and applications. Inf Manag.
2004;42(1):15-29. https://doi.org/10.1016/j.im.2003.11.002.
Orvieto R. Ovarian hyperstimulation syndrome—an optimal solu-
tion for an unresolved enigma. J Ovarian Res. 2013;6(1):77. https://
doi.org/10.1186/1757-2215-6-77.

Patowary, et al. Family-based exome sequencing and case-control
analysis implicate CEP41 as an ASD gene. Transl Psychiatry.
2019;9(4). https://doi.org/10.1038/s41398-018-0343-z.

Pavone V, Arias F. Beyond the geneticization thesis: the
political economy of PGD/PGS in Spain. Sci Technol Hum
Values. 2012;37(3):235-61. https://doi.org/10.1177/
0162243911411195.

Pennings G. International evolution of legislation and guidelines in
medically assisted reproduction. Reprod BioMed Online.
2009;18(Suppl 2):15-8 . https://doi.org/10.1016/S1472-6483(10)
60443-9.

Pennings G, de Mouzon J, Shenfield F, Ferraretti AP. Socio-
demographic and fertility-related characteristics and motivations
of oocyte donors in eleven European countries. Hum Reprod.
2014;5:1076-89. https://doi.org/10.1093/humrep/deu048.

Priag P, Mills MC. Assisted reproductive technology in Europe:
usage and regulation in the context of cross-border reproductive
care. In: Kreyenfeld M, Konietzka D, editors. Childlessness in
Europe: contexts, causes, and consequences. Berlin: Springer;
2017. p. 289-309.

Ravitsky V. The right to know one’s genetic origins and cross-
border medically assisted reproduction. Isr J Health Policy Res.
2017;6:3. https://doi.org/10.1186/s13584-016-0125-0.
Rimon-Zarfaty N, Raz AE, Hashiloni-Dolev Y. When does a fetus
become a person? An Israeli viewpoint. J Fam Plann Reprod Health
Care. 2011;37:216-24. https://doi.org/10.1136/jfprhc-2011-0110.
Rogers EM. Diffusion of innovation. Third ed. New York: The Free
Press; 1983.

Salazar-Elena JC, Sanchez M, Otamendi F. A non-parametric
Delphi approach to Foster innovation policy debate in Spain.
Sustainability. 2016;8:487. https://doi.org/10.3390/su8050487.
SEF. Registro de la Sociedad Espaiiola de Fertilidad: Técnicas de
Reproduccion Asistida (IA y FIV/ICSI). Afio 2.010. Sociedad
Espanola de Fertilidad. 2010.

SEF. Registro Nacional de Actividad - Técnicas de Reproduccion
Asistida, Informe estadistico de Técnicas de Reproduccion Asistida
2016: Sociedad Espanola de Fertilidad; 2016. https://www.
registrosef.com/public/docs/sef2016_IAFIVm.pdf. Accessed 21
May 2019.

Shalev C, Hashiloni-Dolev Y. Bioethics governance in Israel: an
expert regime. Indian J Med Ethics. 2011;8:3. http://www.ijme.in/
articles/bioethics-governance-in-israel-an-expert-regime/?galley=
pdf. Accessed 21 May 2019.

Shalev C, Moreno A, Eyal H, Leibel M, Schuz R, Eldar-Geva T.
Ethics and regulation of inter-country medically assisted


http://www.ine.es/jaxiT3/Tabla.htm?t=1579
http://www.ine.es/jaxiT3/Tabla.htm?t=1579
https://doi.org/10.1093/humupd/dmv016
https://doi.org/10.1093/humupd/dmv016
https://doi.org/10.1177/0162243917753990
https://doi.org/10.1177/0162243917753990
https://doi.org/10.1093/humrep/dem387
https://doi.org/10.1093/humrep/dem387
https://doi.org/10.1016/S1472-6483(10)60188-5
https://doi.org/10.1016/S1472-6483(10)60188-5
https://doi.org/10.1186/s13584-016-0072-9
https://doi.org/10.1038/s41388-018-0520-9
https://doi.org/10.1038/s41388-018-0520-9
https://doi.org/10.1016/j.ijforecast.2010.04.001
https://doi.org/10.1016/j.ijforecast.2010.04.001
https://doi.org/10.1016/j.techfore.2007.01.005
https://doi.org/10.1016/j.techfore.2007.01.005
https://doi.org/10.1093/phe/pht026
https://doi.org/10.1080/15265161.2015.1088973
https://doi.org/10.1080/15265161.2015.1088973
https://doi.org/10.1136/bmj.300.6733.1149
http://www.redalyc.org/articulo.oa?id=83817222006
http://www.redalyc.org/articulo.oa?id=83817222006
https://doi.org/10.1080/01459740.2017.1361947
https://doi.org/10.1080/01459740.2017.1361947
https://doi.org/10.1093/humupd/dmv016
https://doi.org/10.1371/journal.pmed.1001356
https://doi.org/10.1371/journal.pmed.1001356
https://doi.org/10.2166/wp.2015.196
https://doi.org/10.2166/wp.2015.196
https://doi.org/10.1016/j.futures.2017.11.007
https://doi.org/10.1016/j.im.2003.11.002
https://doi.org/10.1186/1757-2215-6-77
https://doi.org/10.1186/1757-2215-6-77
https://doi.org/10.1038/s41398-018-0343-z
https://doi.org/10.1177/0162243911411195
https://doi.org/10.1177/0162243911411195
https://doi.org/10.1016/S1472-6483(10)60443-9
https://doi.org/10.1016/S1472-6483(10)60443-9
https://doi.org/10.1093/humrep/deu048
https://doi.org/10.1186/s13584-016-0125-0
https://doi.org/10.1136/jfprhc-2011-0110
https://doi.org/10.3390/su8050487
https://www.registrosef.com/public/docs/sef2016_IAFIVm.pdf
https://www.registrosef.com/public/docs/sef2016_IAFIVm.pdf
http://www.ijme.in/articles/bioethics-governance-in-israel-an-expert-regime/?galley=pdf
http://www.ijme.in/articles/bioethics-governance-in-israel-an-expert-regime/?galley=pdf
http://www.ijme.in/articles/bioethics-governance-in-israel-an-expert-regime/?galley=pdf

J Assist Reprod Genet (2019) 36:1665-1681

1681

79.

80.

81.

82.

reproduction: a call for action. Isr J Health Policy Res. 2016;5:59.
https://doi.org/10.1186/s13584-016-0117-0.

Shulman C, Bostrom N. Embryo selection for cognitive enhance-
ment: curiosity or game-changer? Global Policy. 2014;5(1)85-92.
https://doi.org/10.1111/1758-5899.12123.

Sobotka T. Childlessness in Europe: reconstructing long-term
trends among women born in 1900-1972. In: Kreyenfeld M,
Konietzka D, editors. Childlessness in Europe: contexts, causes,
and consequences. Berlin: Springer Open; 2016. p. 17-50.

Spar LD. The baby business, how money science, and politics drive
the commerce of conception. Boston: Harward Business School
Press; 2006.

State Comptroller. (2012). In-vitro fertilization - annual report (63 ).
https://www.mevaker.gov.il/sites/Digital Library/Pages/Reports/
244-20.aspx?AspxAutoDetectCookieSupport=1; https://www.
mevaker.gov.il/he/Reports/Report 114/e0fffd95-a909-48a7-baa4-
7a7df8264f5¢/7954.pdf. Accessed 17 Mar 2019.

83.

84.

85.

Teman E. Surrogate Selves and Embodied Others. In: Birthing a
Mother: The Surrogate Body and the Pregnant Self, 31-53;
Berkeley; Los Angeles. London: University of California Press,
2010. http://www.jstor.org/stable/10.1525/;j.ctt1 pngs3.8. Accessed
21 May 2019.

Von der Gracht HA. Consensus measurement in Delphi studies
review and implications for future quality assurance. Technol
Forecast Soc Chang. 2012;79(8):1525-36. https://doi.org/10.
1016/j.techfore.2012.04.013.

Wert D, G. e. ESHRE Task Force on Ethics and Law23: medically
assisted reproduction in singles, lesbian and gay couples, and trans-
sexual people. Hum Reprod. 2014;29(9):1859—65. https://doi.org/
10.1093/humrep/deu183.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1186/s13584-016-0117-0
https://doi.org/10.1111/1758-5899.12123
https://www.mevaker.gov.il/sites/DigitalLibrary/Pages/Reports/244-20.aspx?AspxAutoDetectCookieSupport=1
https://www.mevaker.gov.il/sites/DigitalLibrary/Pages/Reports/244-20.aspx?AspxAutoDetectCookieSupport=1
https://www.mevaker.gov.il/he/Reports/Report_114/e0fffd95-a909-48a7-baa4-7a7df8264f5c/7954.pdf
https://www.mevaker.gov.il/he/Reports/Report_114/e0fffd95-a909-48a7-baa4-7a7df8264f5c/7954.pdf
https://www.mevaker.gov.il/he/Reports/Report_114/e0fffd95-a909-48a7-baa4-7a7df8264f5c/7954.pdf
http://www.jstor.org/stable/10.1525/j.ctt1pngs3.8
https://doi.org/10.1016/j.techfore.2012.04.013
https://doi.org/10.1016/j.techfore.2012.04.013
https://doi.org/10.1093/humrep/deu183
https://doi.org/10.1093/humrep/deu183

	Regulatory responses to assisted reproductive technology: a comparative analysis of Spain and Israel
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Analytical framework
	Regulatory dimensions
	Factors influencing regulation

	Empirical context
	Background
	Current regulations

	The Delphi survey
	Method
	Key factors affecting regulations
	Regulatory views
	Views on alternative approaches to prevent and cure infertility

	Discussion
	Conclusions
	References


