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Review

For at least a century there have been groups of researchers concerned with ethical questions
related to different areas of physics. These issues have been changing with the emergence of
new technologies and the political and social context over the years, generating good and bad
practices depending on it. World War | is considered the trigger for the relationship that exists
to this day between physicists and the military. During this period, in the United States, a group
of more than 50 world-class scientists worked on more than 70 projects involving
communications, camouflage, weapons, etc. [1]Another example is Fritz Haber , as head of the
Chemical Warfare Division during the Great War was largely responsible for their development
of lethal chemical gases as a new weapon.[A] At the time of the Second World War, the arms
race was one of the main concerns, especially because the Manhattan project involved mostly
physicists from different countries, and culminated in the creation of nuclear weapons, in which
the United States, Canada and the United Kingdom were involved. Johannes Stark sympathized
with the Nazis and benefited from them. After Hitler's rise to power Stark was president of the
'Physikalisch-Technische Reichsanstalt' in Berlin between 1933 and 1939. Due to his Anti-
Jewish publications and his membership in the Nazi Party he went to trial after the war. Von
Laue, Heisenberg and Sommerfeld testified against him. On July 20th 1947 Johannes Stark was
classified as a 'Major Offender' and received a sentence of four years in labor camp.[2] In 1948
a group led by Igor Tamm started working on the so-called "Soviet Atomic Bomb Project", one
of the participants was Andrei Sakharov, who proposed a controlled hydrogen reaction. He
later became the youngest member of the Soviet Academy of Sciences. After the USSR tested
"Tsar Bomba" on October 30, 1961-the most powerful nuclear weapon explosion in human
history- Sakharov felt responsible and became an activist for the prohibition of nuclear
weapons research until his death in 1989 [3]. Subsequently, other ethical issues arose such as
those related to climate change and verification of arms limitation treaties, the use of renewable
energies, electronic waste, among others. At present, ethical problems have extended beyond
war, with globalization and the introduction of new technologies that allow us to access a vast
amount of information, issues such as plagiarism, open science, practices related to the writing
and publication of research, including the so-called predatory journals, etc. have arisen.



Likewise, the evolution of society opens the way to other types of questions such as
discrimination, treatment of minorities, gender equity, conditions attached to funding, among
others. A scenario that involves issues related to artificial intelligence is approaching. The
emergence of ChatGPT allows the resolution of exercises, essay writing, among many other
features that are generated simply by an instruction. If this is applied to science, it is possible
to write an article with data that are not real but appear to be. If we consider the pressure that
exists to publish articles, we may be facing a real problem. For these reasons we must be
prepared and set the standards for good practice for the physics community. At present there
is some previous work that deals with specific issues of ethics in physics, including a wide range
of topics such as interpersonal relationships, publication of research, equity, and non-
discrimination policies, etc. In 2023 Frances A Houle et al. published an article with the results
of a survey carried out in 2020 by the American Physical Society (APS), in which they mention
2 main axes: Research misconduct ( “fabrication, falsification, or plagiarism in proposing,
performing, or reviewing research, or in reporting research results,”[4] and interpersonal
interactions issues (harassment, abuse of power and discrimination). The APS also mentions in
its ethics guidelines recommendations related to current technology, such as "Verify that the
content published on social networks is reliable". [5] Some previous work has been done, but
strictly speaking there is no general classification of ethical issues in physics (e.g., weapons of
mass destruction, toxins, or other products harmful to the human being or the environment),
and conflicts of interest (financial or other), this paper presents different sections that cover the
most relevant topics. Some specific examples are mentioned in the different sections; however,
these are not the only ones that exist.

RESEARCH ISSUES

Ethical issues in funding agencies

The Missenden Code of Practice for Ethics and Accountability [6] was drawn up to promote
ethical research in British universities in the face of growing pressure from industry and private
funders. The Missenden code identifies eight difficulties that some universities have
encountered through their collaborations with industry: i) Safeguarding Academic Freedom; ii)
Tasking an ‘Ethics Committee’; iii) Defending the Academic’s Right to Publish; iv) Protecting
Intellectual Property Rights; v) Meeting the Student Expectation; vi) Preparing for Controversy;
vii) Managing the New Model University; viii) Sourcing Alternative Funding. The code addresses
each one of the difficulties using case studies and makes 14 suggestions to help universities
respond to the development of commercial funding of university research.

The San Francisco statement, DORA, mentions the need to consider a variety of factors for
funding agencies, decreasing the use of journal impact factors, and including research
relevance, best practices, etc., especially for young researchers. [7]

The European Physical Society [EPS] defends the position that long-term investments in
research funding and scientific infrastructure are essential for Europe's economic, social, and
cultural development. In this way since 2012 most of their efforts are oriented towards open



science and support the access to pan-European research infrastructures by scientists of small
and medium-size countries [8].

In countries such as Mexico, one of the factors that is quantified when seeking funding for a
project is the number of students involved in the project, including bachelor's, master’s, and
doctoral students. This fact encourages the "manipulation" of students since they are generally
not paid for their work, but it is considered as part of their training. Another interesting point is
that part of the external funding obtained by the researchers is generally provided to the
university or center of affiliation. Researchers agree that the funding obtained within the
universities or research centers is "limited" and that is why they must resort to "external"
funding, including the military budget, which causes many researchers to focus on military-
related issues to obtain funding. [9]

Ethical issues in publishing

Committee on Publication Ethics (COPE) is committed to educating and supporting editors,
publishers, universities, research institutes, and all those involved in publication ethics from all
academic’s fields. COPE aims to move the culture of publishing towards one where ethical
practice becomes a normal part of the culture itself [10]. The organization has a wide range of
material on different topics such as the following:

e Ethics toolkit for a successful editorial office

e Editing peer reviews

e Guidelines for managing the relationships between society-owned journals, their
society, and publishers.

e Principles of Transparency and Best Practice in Scholarly Publishing

e Cooperation between research institutions and journals on research integrity cases
And so on.

The San Francisco statement, DORA, encourages publishers to use not only the impact factor
but a variety of journal metrics, in addition to promoting best practices among authors and
requesting information on each author's contribution.

A common problem faced by scientists from developing countries is that when they want to
publish their research results, publishers or reviewers reject them simply because of their
nationality or when they do get published they are not cited. Subsequently, articles with similar
themes are published but whose authors are mostly from first world countries.[11]

Predatory journals and Open Science

The monetization and commercialization of academic research output help drive predatory
practices and behaviors [12]. Predatory practices are those that engage in misleading practices
to make money. They include mainly lectures and written publications but are also found in
awards, medals, postgraduate studies, etc., all around the world.[13]



Scientists in most parts of Africa face problems in publishing due to high publishing costs and
lack of funding. This problem can make them think that their work is worthless.[14] This may
make scientists more vulnerable to publish in predatory journals, as shown by previous studies
finding that researchers from lower income countries are more likely to publish in predatory
journals. In addition, young researchers and students are more likely to publish in these journals
compared to senior researchers. [15]

There are websites called papermills where researchers can "buy" a ready-to-publish research
article, either full authorship or only co-authorship. The process is simple: the company submits
the article and guarantees publication or a refund. The cost varies depending on the quality of
the journal and the article to be purchased. These companies exist in at least 70 countries
around the world. They are used by scientists under pressure to publish to get a promotion or
by students in countries where they must publish a certain number of articles to get a
degree.[16]

According to a survey conducted by The Inter Academy Partnership (IAP), respondents from
low- and middle-income countries showed more concern about predatory magazines,
according to their perception, than those from higher-income countries. Those who have used
predatory journals or conferences mentioned that they did not know they were predatory, that
they needed to advance their careers, or that they did so for the convenience of the services
offered. [17]

As mentioned in reports, India is the country with the highest concentration of Paper Mills. For
example, in Spain, around 43 million euros a year are spent only in 4 publishing houses, among
which is MDPI, a Swiss publishing house that has grown impressively in recent years and
promises to publish articles with a charge of around 2500 euros in less than 1 month, being
possible for a researcher to pay and publish a new article every 1 1/2 days ,that is, more than
200 articles per year. The problem with this type of publishers is that they profit from the need
to publish articles to promote professionally, and there are also the so-called "citation
networks" where several working groups of different nationalities publish and cite only each
other, since another relevant point when measuring the productivity of a researcher is precisely
the number of citations. The problem is that this has led to the creation of mafias, with
universities, mainly in Saudi Arabia, offering money to the "most cited" researchers so that they
declare that they work in the universities of this country and in exchange these universities
become part of "the best universities in the world". As you can see one problem leads to another
and the fact that there are these levels of corruption detracts from the efforts of researchers
who act ethically and publish in reliable journals, since by not inflating their CV with dubious
publications their career advancement is slower, compared to those who resort to unethical
practices. [18]

In November 2021, the UNESCO General Conference adopted a Recommendation on Open
Science at its 41st session. Open-access policies are now in place in many countries.For
example, along with the objectives of the European Union (EU) in the field of research and data



policy, forming the basis for an open science strategy in Austrian policy, including the European
Open Science Cloud (EOSC).

Since that time "EU member states have increased the availability of research data by adopting
strategies and supporting relevant actions aimed at making publicly funded research data
freely accessible according to the principle of "open data by default" and online". This is how
many countries participates in the development of open, transparent, and inclusive science and
promotes fair treatment of research processes and results. On the governmental side the open
science policy was included in the federal [maybe specify which federal government you are
referring to] government's strategy for research, technology, and innovation (RTI Strategy
2030) through a clear commitment to "Horizon Europe" and Austria's active participation in the
European Research Area (ERA).[19]

PHYSICISTS INTERACTING WITHIN THE SCIENTIFIC COMMUNITY

Ethical issues in research centers and universities

Equity, diversity, and inclusion are a fundamental part of university education and scientific life.
In this regard, there is a guide called "Effective practices for physics programs”, led by the
American Physical Society (APS) in collaboration with the American Association of Physics
Teachers [20]. The report also discusses practices for training members of universities and
research centers and analyzes the status of issues related to marginalized groups and the
implementation of action plans to promote diversity, equity, and inclusion as well as
emphasizing attention to special groups including the LGBTQ+ community, individuals with
disabilities, low-income and traumatized students, and women victims of misogyny. Finally,
strategies are proposed to recruit, hire, and support staff at all levels, ensure that the voices of
each member are represented and heard, create structures and safe spaces for minorities, and
implement policies and procedures for harassment and assault. All of this is designed to create
a culture and climate that supports all members of the organization. Another section of the
guide talks about the implementation of codes of ethics and practices that include procedures
and a space where students, professors and researchers can go in case they have any
complaints or doubts about ethical issues, including classes, events, and seminars as part of
the curriculum, as well as pedagogical training for teachers in front of the group. In the area of
research, the APS proposes the creation of written agreements between advisors and
collaborators, students, or postdocs, specifying the number of hours of work and the objectives
and expectations of the research, as well as instructing on the procedures to be followed in
case of malpractice by any of those involved. Some of the bad practices mentioned are
falsification, manipulation, plagiarism, dangerous practices in laboratories, and pressure to
publish in high impact journals. It is also proposing the creation of specific policies and their
knowledge by all members, in addition to an annual audit by an external organization and if
necessary, the modification of the corresponding policies.[21]

Different universities have taken the above documents as a basis for their ethics policies, for
example:



e The Department of Physics and Astronomy at Rutgers School of Arts and Sciences
states: “an academic, work, and living environment that is respectful and free from
discrimination and harassment. The Department recognizes the human dignity of each
member of the community and believes that each member has a responsibility to
promote respect and dignity for others so that all community members are free to
pursue their educational and work goals in an open environment, to participate in the
free exchange of ideas, and to share equally in opportunities. The Department affirms
its commitment to treat every member of our community with respect and dignity,
regardless of race, ethnicity, gender, sexuality, faith, political beliefs, or other aspects
of personal identity” [22]. As part of their policies, they also promote equal employment
opportunities and have applications for religious, breastfeeding, pregnancy, and
disabled members. In addition to the Unlawful Harassment Prevention Program, the
department provides in-person training sessions on harassment, discrimination,
disability, and affirmative action for departments and academic units and maintains a
DVD library of training material.[23]

e The Department of Physics at Duke Trinity College of Arts and Science has a statement
of conduct which includes respectful communication, equal opportunity and equal
treatment for undergraduates and graduate students, postdocs, visitors and faculty
members, a non-discrimination and harassment policy, procedures for reporting any
violations of its code, a list of best practices for fellows, mentoring responsibilities,
mental health, intellectual property policies, inventions, patents and conductin research
matters[24].

e MIT has a code of responsibilities and ethics [25], which explains in detail the issues
related to personal conduct, including discrimination, racism, harassment, retaliation,
and consensual sexual and romantic relationships. On the academic and research side,
they have a digital book [26] with a detailed writing code, procedures for conducting
research, work under pressure, misconduct in scholarship, intellectual property, and the
proposal to disseminate research results through free exchange, as well as technology
transfer to society. In the point of environmental responsibility, it is specifically
mentioned that existing legislation must be complied with and that all activities must
be carried out within a sustainable framework. As part of the hiring policies, there is a
policy focused on equal pay for women and minority groups, as well as a non-
discrimination policy and the possibility of reaching agreements for remote work or
special schedules in specific circumstances.[27]

In developing countries there are organizations that consider it important to provide safe spaces
for the integral development of women in science, taking into account aspects such as maternity
and allowing the generation of safe workspaces and alternatives such as hybrid or remote work
in favor of an inclusive scientific policy. [28]

The San Francisco Declaration, DORA, encourages universities and research centers to be clear
in the criteria for hiring and promoting researchers, as well as to encourage the use of
qualitative criteria, especially for young researchers.[7]



The European Commission has a statement on “Research integrity, generally understood to
mean the performance of research according to the highest standards of professionalism and
rigor, in an ethically robust manner.” It covers honesty, professional courtesy, research
misconduct and the importance of the procedures to report misconduct.

United Arab Emirates University has a well-established manual and a committee from which
permission or guidance should be sought when there are ethical issues related to a research
project, including funding. This code also mentions a procedure for misconduct cases. [30]

By way of contrast, many African countries do not seem to have policies and guidelines that
fairly compare the ORI of the US. For example, South Africa and Nigeria have developed
research ethics that lack elaborate structures for dealing with research misconduct, as evident
in the scanty recorded misconduct cases. Similarly, ethical guidelines, accreditation of research
ethics committees (REC), and ensuring ethical conduct are well managed in Uganda's health
research without addressing RI. Therefore, policy guidelines at national and institutional levels
should be established to promote RCR and regulate research misconduct

Ethical Issues in Scientific Organizations and Associations

The European Physical Society encourages academia, educational institutions, and science
teachers to include and implement elements of ethics education in school and university physics
curricula. Strategies to improve the attractiveness and effectiveness of science education
(especially for young people) should be further explored and their implementation encouraged
[31].

The Indian Physics Association through their Gender in Physics Working Group established 2
fundamental principles:

1. People of all genders have equal potential to excel in all aspects of physics practice.
2. Utilizing the talents of all is essential for the physics enterprise to achieve its full
potential.

They also present a list of 29 recommendations for conferences, national agencies, institutes
and schools, and physics teachers, including the following topics [32]:

o  Work-life balance.

o Child-care facilities.

o Gender sensitization.

e Sexual misconduct indictments.
e Hiring processes.

Scientific Awards

A growing number of scientific organizations are taking ethics into consideration in awards and
prizes. A wide range of societies in the U. S. have both pre-award screening processes and
post-award revocation processes. However, there is not always clarity on the nature of the



processes and on the specific standards that are employed. It is important to consider this
aspect and generate a procedure to ensure that awards are given to people with integrity and
who respect the code of ethics, to safeguard the image of the association and avoid scandals.
[33]

The French Academy of Sciences annually awards around 80 prizes to outstanding scientists
in different areas. Applicants must meet requirements that prove the quality of their work,
including documentary evidence of their articles and letters of recommendation. The selection
is made by a committee that guarantees that there is no conflict of interest. [34]

Physicists interacting with the rest of society.

Professional ethical issues

How physicists relate to each other and how they interact with society is a fundamental part of
the community, which is why good and bad practices in this field must be identified.[35]

The European Physical Society has The EPS Forum Physics and Society (FPS) [36].At its session
in 2018 called “EPS STATEMENT ON PHYSICS AND ETHICS IN THE 2050 HORIZON” , the
Forum encouraged “the European as well as the international community to foster further
convergence on risk and safety culture and ethical issues”, also “to engage in an open dialogue
with citizens and civil society organizations in order to raise the critical spirit of citizens and
the awareness of researchers regarding the use of science for the benefit of mankind and
its environment and their adhesion to the highest standards of quality and responsibility”.
Most important, they recommend that “Ethical governance should be further promoted across
the globe with scientists seeking ways to foster the fundamental human rights of dignity,
freedom, equality, and solidarity.

IUPAC provides elements for codes of conduct including topics related to the responsible use
of chemical reagents and their relationship with the environment, nuclear weapons, theft
of substances and safety in the handling of chemical products. One of the differences is the
mention of cooperation with governments to establish appropriate legislation.[37]

In Africa, universities are constantly changing their education policies. They also prioritize the
role of "professor" and constantly mention that they "do not need excellent researchers". In
addition, policies and funding are restricted to sectors related to poverty, marginalization, and
malnutrition, leaving researchers in other areas, including pure and applied physics, who suffer
from lack of infrastructure, low salaries, etc., completely neglected. It is of utmost importance
to achieve the adhesion of government, private initiative, and researchers around physics to
have a significant advance in research and application of technology.[38]

No nation can achieve its development objectives without quality education in physics, which
is why the noble work of the teacher must include scientific and humanistic training that allows
the formation of creative, sensitive, and ethical human beings. Unfortunately, in some countries,
such as Nigeria, most physics teachers are those who ironically had low grades in physics



courses when they were students. The educational system has been forced to hire
professionals from other areas (engineers, computer science, geologists, etc.). This is the reason
for the concern since we cannot expect quality education when the teachers are not
knowledgeable of experts in the subject. In addition, there are reports of teachers resorting to
unethical practices, such as physical punishment, psychological intimidation, sexual abuse,
bribery, plagiarism of students' work. That is why it is essential that teachers who teach physics
courses are knowledgeable, ethical, and aware that their actions have direct repercussions on
the students. [14]

Robert P Crease talks about the ethical dilemma of renaming scientific principles of people who
have been involved in ethical problems. In the physics part he mentions for example the case
of Schrodinger and how Trinity College Dublin changed the name from "Schrodinger Lecture
Theatre" to its former name, "Physics Lecture Theatre", however the Schrodinger equation
remains the same. There are countless examples like this, but others remain, such as the Fritz
Haber Institute of the Max Planck Society. The author mentions that the problem lies in the
complexity of renaming equations, theories, etc. If this were to be done, theses, articles,
research, etc. would have to be modified. All this to "expel" from physics those who have
committed acts that violate ethical conduct. [39]

Science communication for all audiences

The era of "digital documentation" has been revolutionizing the way in which people access
information that was previously reserved for the scientific community, one of the bridges of
connection between the two are the so-called "Influencers" or "Youtubers" who are dedicated
to the dissemination of science in an accessible language through social networks and
electronic media, However, there are studies that show how some of them talk about
pseudoscience or distribute unsubstantiated news, so it is important that scientists who have a
well-founded knowledge make use of these tools to avoid misinformation and create a space
for open science.[40]

The importance of communicating scientific discoveries to the public means that scientists must
learn to communicate more effectively, leaving aside traditional formats, using clear, concise
messages, and relating them to the direct environment of their audience in such a way as to
attract their attention. [41]

According to Matheson, scientists should follow a series of recommendations to learn to
communicate better, including spending time with science writers (writers who write scripts for
TV shows, movies, newspapers, or blogs). Take a course in storytelling, so they can learn to
communicate in simple language and make use of other tools such as anecdotes to
communicate scientific discoveries. Give talks to the public, this is one of the best ways to
communicate scientific discoveries, although the academy does not consider it so. [42]

Textbooks are a fundamental tool in the transmission and generation of knowledge. Previous
studies show the existence of articles published in open science journals that investigate



textbooks published in physics in regions such as Spain, Argentina, and Latin America. Among
the results it is shown that most of the studies are focused on middle, high school, and higher
education, leaving aside basic education. Mention is also made of different errors and
ambiguities in the textbooks, emphasizing the importance of the participation of the scientific
community in the production of textbooks in order to to guarantee the quality of education.[28]

Public Communication of Science (PCS) requires the implementation of standards for the
cultural production of science. [43]

Julieta Fierro considers it important that universities give communication courses to students in
scientific areas, as well as having more museums dedicated to science, traveling exhibitions
and many other things to preserve, generate and bring knowledge to the entire population. [44]

Ethical Decisions in Choosing a Research Area

The importance of involving ethics in scientific research lies in allowing the development of
technological advances that benefit life on the planet while minimizing the negative impact on
life on the planet. The protection of individual and collective rights of the people involved in the
research, third parties and society in general must be sought. Every researcher must be aware
that any project implies an ethical commitment and generates certain responsibilities. [45]

One of the main problems faced by young researchers is the fact that they are under pressure
to find or keep a good job, so they are sometimes pushed or manipulated into conducting
research that violates their ethical principles. This is a recurrent problem in both the public and
private sectors and given the number of graduates that increases year by year at a higher rate
than the number of jobs, it can become a major problem. [46]

UNESCO

UNESCO participates in global partnerships to bridge the science-policy interface and provides
technical advice to governments and policymakers to make informed decisions on scientific
issues. To bring the scientific and policy-making communities closer together and encourage
mutual understanding, there is a need for ongoing dialogue, easy access to a wide range of
scientific assessments and effective scientific advisory systems for government and parliament.
[47]

UNESCO supports a series of events related to the basic sciences. In June of this year, The
African Continental Conference on Basic Sciences for Transformation was held, focused on
closing the gender gap in STEM, since according to their reports only 30% of researchers in
these areas are women. [48]

Sustainability Policy

According to Rio Declaration on Environment and Development, “In order to protect the
environment, the precautionary approach shall be widely applied by States according to their
capabilities. Where there are threats of serious or irreversible damage, lack of full scientific



certainty shall not be used as a reason for postponing cost-effective measures to prevent
environmental degradation”, also many engineering ethics codes refer to the importance of
sustainability. [49]

Political and consultant sphere

The I0OP Policy Centre provides an active and authoritative voice for physics. They work in all
areas that affect physics, from schools’ education through to research and innovation and
supply timely, evidence-based scientific advice and in-depth analyses to governments and
other agencies. [50]

The Latin American Strategy Forum for Research Infrastructure (LASF4RI) served as a basis for
generating a declaration in 2020 that states that "There is a direct relationship between
investment and results indicators in STl and those of development, due to the fact that investing
in knowledge, with the appropriate orientation and public policies, is the best way to achieve
full sustainable development" and seeks to "Foster knowledge transfer, developing and
strengthening the instruments, structures and specific support services of universities and
research centers, also taking into account the financial instruments and promotion of innovative
and technology-based entrepreneurship, as well as the related public policies through a
government - scientists - private initiative - society strategy, in Latin American and |bero-
American countries, especially in the areas of cosmology, astronomy, astrophysics and high
energies. [51]

In most countries a high percentage of research funding comes from the government, which is
why we need policymakers to understand the importance and value of science and technology.
We need to prepare scientists to enter the policy world and understand how the funding
process works. It is important to work on public relations and recognize the impact we can have
on public policy. Above all, it is essential to be able to communicate to our governments the
importance of investing in our research and the long-term rewards. [52]

Physicians for Social Responsibility — Finland (PSR Finland) was founded in 1982. Today it
unites more than a thousand current and soon-to-be Finnish physicians, dentists, veterinarians.
lts main work consists of promotion and social responsibility. It is also an affiliate of the
International Physicians for the Prevention of Nuclear War (IPPNW). [53]

The Pugwash group works for a world free of nuclear weapons and weapons of mass
destruction through meetings and projects that bring together scientists, experts in the field
and politicians. Its focus is on issues where science and public policy overlap. [54]

In some countries, ethics committees have been implemented where the project to be
developed must be approved by a committee outside the researcher and the funding sources,
verifying compliance with the applicable regulations in the country. In the first instance, this
would be a good measure to avoid the development of dangerous or "unethical" research,
however, on the other hand, it is also a controversial field since it can be a fertile ground for
research to be developed in countries with more accessible regulations. [55]



Basic principles for the promotion of good practices.

The following principles of good practice are intended to be the starting point for scientific
practice.

1. Promote good practices at all levels, students, scholarship holders, teachers,
researchers, etc.

Continually improve the level of inclusiveness, equity, and respect in the workplace.
Consider the social implications of the research topics.

Promote disclosure of funding sources in written and oral presentations.

ok wWN

Support open, fast, and reliable publication systems by choosing to use them for
publication and by volunteering peer-review services.

o

Promote ethics in physics education through courses, seminars, and mentoring.

7. Develop ways and tools that allow the inclusion of interested members in the policy
environment.

8. Follow practices that ensure research is carefully carried out and honestly reported.

9. Promote professional advancement that is based on the entire body of work of a
scientist rather than superficial measures such as the number of publications.

10. Seek procedures to bring advances and research closer to society in general.

11. Promote workplace policies that include clearly defined procedures for
reporting and investigating allegations of unethical behavior in a way that treats all
parties with respect.

12. Establish clear penalties for violating ethical standards.
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