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Welcome Letter 
Hello everyone!  My name is Katie Lee and I will be your head chair for BMUN 

66!  I am a fourth year student pursuing a simultaneous degree in Environmental 

Science and Political Science.  I am also BMUN's Under-Secretary General of 

Research, in my fourth year of BMUN and eighth year of MUN in total.  In addition to 

BMUN and academics, I have done 2 years of undergraduate research and am now 

completing my own independent thesis project in my final year, analyzing climate 

refugees in the wake of the Caribbean hurricanes. I also work for a smart city policy 

consulting group in San Francisco doing research and policy recommendations.  In my 

free time, I take advantage of the beautiful Bay Area hikes, enjoy live music and 

concerts, and play on BMUN's intramural soccer team. 

I am excited to meet you all and wish you the best of luck as you start your 

research.  Please read below to find out more about your vice chairs: 

TJ Ford is a third year student at Cal focusing in biochemistry and cognition. 

Outside of formal studies, she works at UCSF at the Sandler Neurosciences Center 

where she is a part of a team studying the effect of rhythm on working memory and 

attention. She is fascinated with the brain and how it interacts with technology. She also 

researches the effects of formaldehyde in the Genes and Environment Lab here at Cal. 

She is incredibly passionate about her studies and the potential impact that her 

research could have for individuals. In her spare time, she loves to write, hike, argue, 

and camp (as well as backpack). She loves the possibilities that CSTD allows us and 
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the scope of our work, and she could not be more excited about the opportunity to 

explore the topics.   

Michael McDonald is in his third year at Berkeley, studying computer science and 

applied mathematics. In past years of BMUN he has served as a vice chair for the 

International Court of Justice and for Joint Cabinet Crisis. This year, he is the Under 

Secretary General of Technology.  Outside of class and BMUN he does research in 

artificial intelligence and robotics. 

Anthony Mauriello is a first year studying Molecular and Cell Biology.  He is from 

Mountain View, California, but finished his last two years of high school in the 

Netherlands.  His hobbies include basketball, hiking, reading, video games, and binge 

watching Netflix.  He spent this past summer traveling, taking trains through Eastern 

Europe and embarked on a road trip through the Northwestern countries as well.  He 

joined BMUN to explore his deep interest in politics and its ability to change the 

world.  BMUN is a great opportunity for him to find connections between his major, 

passions, and the real world.  

 

 

 

 

 

 

 

 



BERKELEY MODEL UNITED NATIONS 3 
 

Biotechnology and the information economy are two of the fastest emerging 

arenas in tech development, so there is a lot of unknown like where research will lead 

us and the potential that innovation holds.  Don’t get wrapped up in the technical details, 

but rather consider the larger risks and challenges that the international community may 

face in the future. I’m very excited to meet you all at conference!  Feel free to email us 

with any questions you may have. 

 
 

Katie Lee 

Head Chair, Commission on Science, Technology and Development 

Berkeley Model United Nations, Sixty-Sixth Session 
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International Biotechnology Regulation 
  

“I not only think that we will tamper with Mother Nature, 

I think Mother wants us to.” –Willard Gaylin  

 

Background 

  

The definition of biotechnology, as stated by Merriam Webster, is: “the 

manipulation (as through genetic engineering) of living organisms or their components 

to produce useful usually commercial products (such as pest resistant crops, new 

bacterial strains, or novel pharmaceuticals); any of various applications of biological 

science used in such manipulation.”  However, it seems as though we’ve surpassed in 

some rights the confines of such a definition. With the advent and meteoric rise of 

biotechnology innovation, we’ve experienced applications of such technology in nearly 

every sector, and increasingly so in the health sciences.  As technology advances, its 

potential capabilities expand too, reaching into possibilities that humans never have 

before.   
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However, before one is able to create policy, one must understand what they 

aim to regulate. 

 
  

The Technologies 

  

The Impact of CRISPR-Cas9 
 

The first technology to be discussed, CRISPR (Clustered Regularly Interspaced 

Short Palindromic Repeats) and CRISPR associated genes (Cas) are some of the most 

powerful tools in modern biology. The gene-editing technique, created by Prof. 

Jennifer Doudna and collaborators at the Broad Institute from both Harvard and MIT, 

revolutionizes the way that we can modify DNA; its implications are immense.  Its 

mechanism utilizes the bacteria, Streptococcus pyogenes’ natural immune system, 

which identifies and incorporates the DNA of the invading pathogen into its own 

CRISPR locus, to incredibly effectively and accurately cut and edit DNA in organisms. 
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Figure 1 :  Diagram displaying CRISPR mechanism 

 

Previous to the technique’s discovery in 2012, gene editing was an arduous, 

inefficient, and largely error-some task for those in the life sciences. Methods like 

recombinant DNA, where scientists utilize cells’ inherent repair mechanisms to replace 

original nucleotides by introducing exogenous DNA, were more common. However, 

this has only proven to be highly effective in yeast and mice. The same is true for site-

directed mutagenesis, where phages or polymerase chain reactions (PCR) edit desired 
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parts of DNA strands. In fact, in a study testing the accuracy of PCR-mediated gene 

alteration in embryonic stem cells, only 1 in a million edits occurred where scientists 

had desired. Understanding the previous difficulty and probabilistic nature of genetic 

engineering, the advent of CRISPR is revolutionary. (Capecchi) 

However, with the advent of CRISPR-Cas9, gene editing has become a simple 

and increasingly accurate endeavor in the biological sciences. Relative to its 

predecessors, CRISPR causes significantly less off-target effects (instances where more 

than just the intended gene is mutated by the Cas-9 complex), and with certain 

techniques discovered in 2015, has been found to be perfectly accurate. (Jenkins) 

This innovation has given rise to some of the most incredible prospects in 

biological research and applications - ranging from the rise of the field of 

pharmacogenetics, to the possibility of eliminating populations of zoonotic vectors. 

CRISPR-Cas9 has also revolutionized the way that researchers can observe genetic 

phenomena through its ability to fluorescently tag specific genes without requiring cell 

death. Pictured below is the workflow of the tagging using the CRISPR-Cas9 system in 

live cells from research published by the Huang Lab at the University of California, San 

Francisco. The ability to further explore the intricacies of genetic activity is incredibly 

valuable to understanding the field. (Reardon) 

Since its proliferation within the global scientific community, CRISPR-Cas9 has 

led to the identification of several highly potent carcinogenic genes in lung cancer, 
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acute myeloid leukemia, liver cancers, and Ewing’s sarcoma, among others as well. In 

China, CRISPR was used to mutate the gene PD-1, a gene that controls growth rate in 

immune cells in hopes that lung cancer patients would experience stronger, more 

successful immune responses to effectively force the body to “fight harder”. The 

results of the clinical trial, in which patients were directly injected with these altered 

cells, are to be released later this year (Cyranoski). In initial stages, though, the 

undertaking was evidently not unsuccessful, and the study continued past its first round 

of injections. Similar trials are to take place within a population of 20 patients with 

other types of cancers, including lymphoma, gastric cancer, and nasopharyngeal 

carcinoma (Molteni). 

In the United States, “an advisory committee at the US National Institutes of 

Health (NIH) approved a proposal to use CRISPR–Cas9 to help augment cancer 

therapies that rely on enlisting a patient’s T cells” for a trial at the University of 

Pennsylvania. The trial is was approved last June, and will take place in 2017 once it’s 

given the green light by the Food and Drug Administration (FDA).   

The same primary investigator (PI), Dr. Carl June, who is testing at UPenn also 

previously worked on similar genetic intervention, but in HIV. According to Nature, 

“[h]is group took blood from 12 people with HIV and removed the gene that encodes 

a protein on T cells that the virus targets. They hoped that this would prevent infection 
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of the cells.” In the aftermath, “[t]he results were encouraging,” leading to further 

inquiry into said methods (K. Brown).   

As you can tell, these examples just break the surface on the possibilities that 

CRISPR-Cas9 provides.  With the ability to accurately edit DNA, there are far reaching, 

and unprecedented implications.   

  

Gene Drive 
 

Gene drive occurs when the alteration of an organism’s DNA leads to the 

guaranteed proliferation of a certain gene in consequential generations due to 

mechanisms that force incorporation of said desired gene or silencing of such. 

Examples of possible implementations of gene drive include altering the DNA of 

mosquitos to render them sterile. 
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Figure 2:  Explanation of the gene drive process 

 

This technology could have significant impacts.  In a November 2015 paper, 

researcher Anthony James published successful results using gene drive on 

mosquitoes.  Back tracking a bit, human contracted malaria is transmitted through 

mosquitos infected by parasites with the genus Plasmodium.  Previous studies showed 

that there were genes in mosquitoes that made them resistant, but the reproductive 

transmission rate was only half. However, James’s study used gene drive to successfully 

pass resistance genes to nearly all of a genetically engineered mosquito’s offspring 

(Ledford and Callaway).  If deployed on a wide scale, nonresistant mosquito 

populations could decrease significantly, reducing malaria deaths by a large scale.   
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Health Applications of Biotechnology 

 

Precisely 
Along similar veins, traditional medicine is leaning further and further toward 

precision medicine. According to the United States’ Precision Medicine Initiative (PMI), 

precision medicine is: "an emerging approach for disease treatment and prevention 

that takes into account individual variability in genes, environment, and lifestyle for 

each person." Included in these bounds are pharmacogenomic, precision oncology, 

and Mendelian disease solutions (synonymous with heritable disease, which is disease 

definitively caused by genetic composition). 

 

Precision Oncology 

In 2017, the F.D.A. approved Kymriah, a personalized leukemia treatment.  This 

treatment genetically modifies a patient’s T-cells to produce artificial proteins on the 

cell surface.  These artificial proteins are engineered to target and kills cancer cells.  

(Hamers)  
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Figure 3: the operational pathway of Kymriah’s gene therapy 

 

The drug has been approved for patients under 25 years of age, and in clinical 

trials, one treatment of Kymriah was successful in putting patients in remission.  Most 

participants in clinical trials had at least one bone marrow transplant, and tried other 

forms of leukemia treatment (Mukherjee).  However, the treatment has a hefty price 

tag, at $475,000 for a one-time treatment (Hamers).  This could significantly impact 

equitable access to effective cancer treatment.   

  

A Different Designer Drug 
  

Pharmacogenetics is the study of genetic factors that influence the uptake and 

metabolism of certain medications. As one of the most promising elements of precision 

medicine, the field has the potential to increase initial drug efficacy in patients, 
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eliminating side-effects as well as time and money (a whopping estimate of $177 billion 

USD is estimated to be squandered annually in the US alone) wasted from the usual 

experimentation required with pharmaceuticals in individuals.                                                        

According to a review article featured by the US Food and Drug Administration, 

“a recent survey showing that efficacy rates for drug therapy of most diseases fall in the 

range of 25–80% (mostly 50–75%) and that 20% or more of patients being treated are 

expected to be poor responders.” It was also reported that the “one dose fits all” 

approach contributes “to 25–50% of drug toxicity or treatment failures.”   

However, in the domain of mental health and cancer treatments, insights from 

pharmacogenetics have already begun to result in improved outcomes. A simple test 

of cytochrome P450 (CYP450) from a small blood sample can reveal the nature of a 

patient’s metabolism, and yield information as to how the he or she will respond to 

certain psychotropic medications. In a study done by the Mayo Clinic, patients with 

depression who were prescribed medication with results from CYP450 analysis had 

symptom reduction outcomes 70% greater than traditional “trial and error” dosing and 

prescription. 

Though pharmacogenetics has been a trending topic since the early 2000s, the 

usage of CRISPRi increasingly allows for affordable and highly efficient genome-wide 

association studies (GWAS). However, the democratization of gene and drug 
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interaction discovery now lies in the hands of the public - or more aptly, private 

interest. 

23andMe and You 

  The company 23andMe is a biotechnology firm previously known for its service 

of inexpensively analyzing customers’ genomes from saliva collections, and revealing 

trivial predictions about their ultimate phenotype given their genotype. As of 2009, the 

company had already sequenced 150,000 personal genomes. The usual substance of 

reports include factoids about the likelihood that your genetic code would have 

resulted in you having blue eyes, or broken-down percentages of which regions or 

populations your DNA shares the most commonalities with. However, the company in 

recent years has taken a turn towards research and possibly clinical pursuits. 

According to Scientific American, “[t]he company is not exactly hiding its 

ambitions. ‘The long game here is not to make money selling kits, although the kits are 

essential to get the base level data,’ Patrick Chung, a 23andMe board member, told 

FastCompany last month. ‘Once you have the data, [the company] does actually 

become the Google of personalized health care.’” Tensions between the company and 

the FDA are no secret. In the United States, any product whose purpose is to prevent 

or treat disease is considered a medical device -- which requires the agency’s approval. 

When consumers submit their DNA to 23andMe, they are prompted with the 

option to release their genetic information for anonymous research.  80% of users 
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consent, and 23andMe either uses this information, or sells the data to a third-party. 

They also take surveys to affirm or contradict the assertions of the test’s results. This 

ranges from answering questions about familial medical history to hair color. 

Customers can also build a genetic network by connecting with your family members, 

which enables the company to track genetic inheritance.  A single consumer 

contributes to 200 different studies on average (K. V. Brown).  There are ethical 

questions over how personal genetic data is used, where those rights lie, and what 

level of transparency is required.   

  

  However, with these incredible leaps forward in so many sectors of the life 

sciences resulting from the revolutionary technology come a multitude of potentially 

detrimental applications. 
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Ethical Debates Regarding Health Applications of 

Biotechnology 

  

A Helical Double-Edged Sword 
  

The “designer baby hypothetical” is a staple in any round of questioning about 

the future of science and society. The scenario brings forth the notion that, with the 

increasing grasp the human society has on mastering and manipulating aspects of the 

natural world, there will come a time when we will be able to alter the genes of our 

unborn children - altering human germlines. There is far less fear regarding the topic 

when discussed in the context of altering a person’s genes for eliminating genetic 

disease, such as Huntington’s, but with other disorders or traits with understood 

genetic factors, the lines become blurry as to what constitutes the correct (or incorrect) 

usage of this nearly omnipotent biotechnological tool. 

There is often a claim that, unregulated, CRISPR-Cas9 could be leveraged in 

manner that one might call eugenic if utilized to alter human cells. Having a child born 

with blue eyes will no longer be up to recombination, but rather the will of the child’s 

parents. Without clear-cut regulation on how the technology can be used, the 

hypothetical might soon cease to be hypothetical, especially considering recent 
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developments in the sophistication of experiments with the gene-editing technology in 

human embryos. 

In 2015, scientists from around the world met in Washington DC to discuss the 

ethical dimension of the scientific potential of Crispr-Cas9.  The group of leading 

scientists in the field decided it would be “irresponsible to proceed” with making 

inheritable changes to the human genome before there was broader societal 

consensus.  The four major participating institutions were National Academy of 

Sciences, the Institute of Medicine, the Chinese Academy of Sciences and the Royal 

Society of London; though this meeting did not have legally-binding power, their 

“moral authority” is widely accepted across leading scientists in the field (Wade).  This 

meeting came after the first attempts to edit the human genome, but the agreement 

did not last long.   

 

China vs. US 

In April 2015, Chinese scientists reported that they crossed an unprecedented 

boundary: conducting gene editing experiments on human embryos.  However, they 

came to a troubling result.  Since embryonic cells divide so rapidly, a central objective 

is to edit the gene early enough to ensure that the organism has 100% of the same 

DNA.  If this does not happen, the result is a mosaicism or the Chimera effect, meaning 
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that a single organism contained multiple different DNA codes.  This was one of the 

results of this Chinese study; none of the 85 human embryos were successfully edited 

into viable cells.  One of the observed results of mosaicism was also intermittent DNA 

mutations (Kolata).  Dr. George Q. Daley said of the results, “their study should give 

pause to any practitioner who thinks the technology is ready for testing to eradicate 

disease genes during I.V.F.  This is an unsafe procedure and should not be practiced at 

this time, and perhaps never”  (Kolata).  But research continued.   

In July 2017, researchers at Oregon Health and Science University because the 

first in the US to successfully use CRISPR to edit a human embryo.  They effectively 

corrected a gene mutation that causes hypertrophic cardiomyopathy, a heart condition 

that can lead to sudden death.  The edited cells were viable, eventually developed for 

a few days but not implanted.  The United States has more strict regulation on human 

embryo research; no funding from the National Institutes of Health may be used for 

gene editing on human embryos.  However, this is the only limitation (Potenza).   

Later that year in September of 2017, a team of researchers at Sun Yat-sen 

University used CRISPR to remove the disease beta-thalassemia in a human embryo.  

Beta-thalassemia, a group of blood disorders, is cause by a point mutation, meaning 

that a single base change in the DNA causes the life-threatening disease.  This team in 

China was able to successfully edit the base, but did not implant the altered embryos 

(Gallagher).   
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Regulation by Ethics? 

Gene Alteration in Humans 
 
 

Human embryonic stem cell (hESC) science regulation is inconsistent between and 

even within individual countries (Levine).  However, the regulatory reality does not 

match the concerning potential.  Consider these questions: 

• What are the boundaries of genetic modification? 

• If we can use gene editing to correct genetic disorders in embryos, what are the 

potential barriers to access?  Is it fair that not everyone would have access to this 

service? 

• If technology advanced to make designer babies possible, what are we allowed 

to change? 

o Further, what is the potential of genetic discrimination? 

Though there are indubitable advancements occurring in the world of biotechnology, 

we have to consider their impact on people -- those who receive said technologies, 

and those who do not, because of lack of access, price-point, and general 

socioeconomic disparity. 
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Food Applications of Biotechnology 

 

The term genetically modified encompass all organisms that have had their 

genetic material altered through use of any biotechnology.  Included in this category 

are:  

• Genetically engineered: refers to organisms that have been altered using 

technology that facilitates the direct transfer or removal of genes 

• Transgenic: refers to organisms that have genes from another organism 

incorporated into their DNA (Schneider and Schneider) 

 

Genetic modification of food is used for a few primary purposes: increase storage 

capacity, enhance nutritional value, medical benefits, better flavor and improve 

resilience to pests/growing conditions (Schneider and Schneider).  For example, by 

incorporating the toxin-producing gene from Bacillus thuringiensis (Bt), a bacterium, 

crops can produce this natural insecticide that is safe for human consumption on their 

own.  This reduces costs, and decreases the use of harmful industrial pesticides 

(“Frequently Asked Questions on Genetically Modified Foods”).  With climate change 

altering global agricultural landscapes, GMOs edited to withstand drought and disease 

can provide more food security for the future (Shanker).   
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However, there is still significant pushback against GMOs though, on primarily health 

and ethical grounds.  As a result of this debate, different countries have implemented 

regulations to mandate labeling.  

 

 

Figure 4: Map displaying country policies regarding GMO labeling 
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Human Health and GMOs 

 

In 2016 report by the National Academies of Sciences, Engineering, and Medicine, 

researchers attested that GMOs have no additional adverse health benefits than 

conventional crops (Worland).  However, since genetic modification is a fairly new 

concept to human agricultural history, there are still safety assessment measures 

applied to GMOs.  These include:  

• Toxicity: direct effects on human health 

• Allergenicity: potential to provoke allergic reaction (primarily due to transgenic 

crops) 

• Suspected parts with nutritional of toxic properties 

• Stability of the edited gene 

• Nutritional changes resulting from genetic modification 

• Unintended effects of gene alteration (“Frequently Asked Questions on 

Genetically Modified Foods”) 

 

Further, even though many scientists believe there are no adverse human health 

effects, there are three areas of theoretical concern.  First is allergenicity.  Gene 

transfer from commonly allergenic foods to non-allergenic organisms may increase 
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allergenicity, distinguishing GMOs from traditionally bred crops.  There have not been 

any changes in allergic effects noted by GMOs in the market, but there is discussion 

over whether this is possible.  Second, there is concern that gene transfer could occur 

between genetically modified foods and the bacteria in human gastrointestinal tracts.  

Transferred genetic material could negatively impact human health, particularly 

concerning antibiotic resistant genes.  Finally, outcrossing, or unintended gene 

migration from GMOs to conventional crops, could reduce control over GMOs and 

genetic material.  If there is unintended genetic mixing between GMOs and non-

GMOs, it can have indirect effects on food safety and/or security (“Frequently Asked 

Questions on Genetically Modified Foods”).  Though these are largely theoretical since 

GMOs have not shown negative impacts on human health, these are possibilities still 

debated in the scientific community.   

Widespread use of GMOs may also have impacts outside of human health. 

Consider this: the typical regulation process for potentially hazardous products requires 

field test trials and monitors late stages of R&D.  However, GMOs pose a singular 

instance where even trials could lead to uncontrolled reproduction and environmental 

destruction.  There are a few central areas that ecologists and environmentalists are 

primarily concerned with:  

• Fitness of the genetically modified organism compared to its natural 

counterparts 
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• Ability to transfer genetic material 

• Competitive ability 

• Unpredicted impacts on the environment 

• Pathogenicity, virulence and host range (Tait and Levidow) 

 

Overall, GMOs have had similar environmental impacts to their conventional 

counterparts.  However, the most commonly observed outcome is the emergence of 

pesticide resistance weeds and insects in crop fields with pesticide resistant GMOs.  

This is because the GMO is able to withstand large amounts of pesticide, but as more 

is sprayed, the more the pests develop resistance (Worland).   

 

Positive Applications 

 

However, there are arguments that these ethical quandaries are a significant hindrance 

to positive GMO applications that have the most potential to help the developing 

world.  Developing countries are most vulnerable to climate change and have fewer 

resources to address challenges to food security.  Below are a few examples of GMOs 

that can help the developing world: 
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• Pest-resistant brinjal (eggplant): Bangladeshi farmers have started using Bt 

brinjal, eggplant genetically modified to produce an insecticide from a gene 

transferred from Bacillus thuringiensis (Cornell University).  In a typical crop 

season, Bangladeshi farmers spray their eggplants every one to two days, 

totaling 80-100 times in a single season (Conrow).  Bt brinjal allows farmers to 

reduce their insecticide by 80-90%.  Bangladesh became the first country to 

commercialize Bt brinjal, and now 6,000 farmers use the genetically modified 

crop (Cerier).  Considering that Bangladesh has a rapidly growing population 

and is predicted to suffer large consequences from sea-level rise due to climate 

change, this innovation could help achieve food security for the 265.4 million 

people projected to live there in 2050 (Cerier).   

• Vitamin A fortified golden rice: In 1999, Swiss scientists successfully inserted two 

genes into rice DNA that activated the production of beta-carotene.  This began 

golden rice, vitamin A fortified rice that could address the deficiencies in 

children most commonly found in developing regions of Asia and Africa.  It was 

termed “golden” because yellow signals the presence of beta-carotene, the 

source of vitamin A.  This GMO is revolutionary because just a single bowl 

contains approximately 60% of a child’s daily vitamin A requirement for healthy 

development (Charles).   
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Still though, producers of new genetically modified crops come under skepticism 

over their motives.  Though their main claims are to use biotechnology to help the 

developing world, critics cite economic gain as the primary driver of innovation 

(Charles).  This ties together a slew of ethical questions, like who will benefit from 

biotechnology, how will tests be regulated, and where do we draw the line for genetic 

engineering?   

 

Genetically Modified Animals 
 

Genetically-engineered animals are commonly defined as “an animal that has had a 

change in its nuclear or mitochondrial DNA (addition, deletion, or substitution of some 

part of the animal’s genetic material or insertion of foreign DNA) achieved through a 

deliberate human technological intervention” (Ormandy et al.).  In the discussion of the 

definition, a few key ethical issues regarding animal rights were outlined: 

• “Invasiveness of procedures 

• large numbers of animals required 

• unanticipated welfare concerns 

• how to establish the limits to genetic engineering” (Ormandy et al.) 
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Companion Animals and Wild Animals 

 
Scientists have begun using gene editing for pets, making “glowing” zebrafish 

by inserting fluorescent genes from sea anemone and jellyfish.  These GloFish went to 

market in 2003, but amid ethical controversy, California became the first and only state 

to prohibit sale.  Genetic engineering can also be applied to remove the gene that 

produces the major cat allergen.  Scientists have also moved one step further, cloning 

the first cat in 2002 and the first dog a few years after.   

However, this has interesting implications when you consider the possibility that 

people can potentially clone deceased pets (Ormandy et al.).  This possibility is a major 

ethical consideration for the future of this field.   

In regard to wild animals, scientists have primarily focused on confining and the 

potential applications for extinct or endangered species.  These scientists believe that 

cloning could assist reproduction for endangered species populations where there is 

little genetic diversity.  However, conservationists and other groups are suspicious of 

the technology and its far-reaching potential (Ormandy et al.).   

Genetically Modified Livestock 

 

Applications of genetic engineering for livestock are primarily targeted to 

“improv[e] animal productivity; food quality and disease resistance; and environmental 
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sustainability” (Ormandy et al.).  Below are some examples of technology application 

for animals intended for supermarkets: 

• In November of 2015, the US FDA approved the first transgenic animal for 

human consumption.  AquaBounty Technologies of Maynard, Massachusetts 

created a salmon that grows faster than its natural counterparts.  However, there 

are concers over the ecological impacts if these fish escape and breed with wild 

fish.  Researchers are trying to make these fish sterile to mitigate this risk 

(Reardon).   

• Bovine tuberculosis: Using CRISPR, Chinese researchers inserted a gene 

correlated with tuberculosis resistance into 20 cows.  Eleven of these were 

viable, and exhibited increased resistance to bovine tuberculosis compared to 

their natural counterparts.  With fatal cases of bovine tuberculosis affecting 

developing countries, this genetic modification could help especially in cases of 

antibiotic-resistant strains of the disease.  Further, genetically modified livestock 

could address overuse of antibiotics in livestock and limit resistant diseases from 

forming (Galeon and Marquart).   
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The State of Regulation 

Before we do a deep dive into specific regulation on biotechnology thusfar, it is 

important to consider the overall theoretical approach to risk regulation.  There are two 

foundational approaches to risk regulation: 

Reactive regulatory systems are built in response to scientifically proven 

adverse impacts after early generations of the product go to market.  Regulation is 

therefore made in a patchwork way, targeting regulation at existing issues rather than 

anticipating potential issues.  This was the strategy in response to emerging 

technology from Green Revolution up to the late 1970s.  Pesticides, a new innovation, 

were regulated in this way (Tait and Levidow).   

Proactive regulatory systems, on the other hand, control industries with 

regulations set up to avoid the emergence of potential hazards, predicted before there 

is any empirical evidence that the hazards will exist.  Safety and regulation are then an 

integral facet of the industry as it develops.  This is the model that biotechnology is 

trying to follow. However, these proactive regulations have been done in an ad hoc 

fashion, and are focused primarily in Europe and the USA.  These are also voluntary 

and therefore nonbinding.  (Tait and Levidow) 

Evaluating the need for proactive regulation is takes into account two primary 

dimensions: complexity and uncertainty.  Complexity (and scale) refers to the difficulty 
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identifying all cause-and-effect relationships.  Uncertainty pertains to new technologies 

where we have no previous experience that may warrant a large body of data to justify 

testing.   

This directly translates into the regulatory debate regarding biotechnology.  

Since the emergence of this industry, there have been two fundamental approaches, 

shaped by the aforementioned principles.  In the 1980s, industry leaders pushed for a 

product-based approach, arguing that GMOs should not warrant special treatment.  

Instead, a reactive approach for products intended for market should be sufficient, 

hence leaving methods outside of the focus.  On the other hand, the process-based 

approach argues that all GMOs designed to be released in the environment should be 

proactively regulated to prevent unforeseen hazards.  This is not limited to just the final 

market item, but rather all organisms produced throughout the process (Tait and 

Levidow).   

 

UNITED NATIONS 
Below are a few key United Nations resolutions that pertain to some aspect of 

biotechnology regulation.   

The United Nations Declaration on Human Cloning was adopted in March 

2005.  This passed in Sixth Legal by a vote of 84-34-37.  The Declaration calls on all 
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Member States to “ban all forms of human cloning, including cloning for medical 

treatment, as incompatible with human dignity and the protection of human life” 

(General Assembly Adopts...).  Those who voted against it, including the UK, said they 

did so because the reference to “human life” could be interpreted as a total ban on all 

forms of human cloning, including reproductive or therapeutic cloning.  The UK 

strongly supports stem cell research.  At the end of the day, it is a non-binding 

Declaration, and many states who voted against its passage plan on continuing their 

scientific programs. (General Assembly Adopts...).   

The Universal Declaration on Bioethics and Human Rights was adopted by 

UNESCO in October 2005.  This declaration lays out a series of substantive principles 

pertaining to bioethics, including:  

• Respect for human dignity and human rights 

• Autonomy 

• Informed consent 

• Protection of persons unable to consent 

• Privacy and confidentiality 

• Non-discrimination and non-stigmatisation 

• Protection of the environment, the biosphere and biodiversity 
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However, these guidelines are also nonbinding (Andorno).   

 

Regulations by Region: Europe 
The Council of Europe established the Convention on Human Rights and 

Biomedicine in 1999.  This was a framework convention, laying down three essential 

principles and creating an understanding that parties will comply will all future agreed 

regulations.  These principles are:  

• put the interests and welfare of human beings before the interests of society or 

science 

• provide equitable access to health care of appropriate quality 

• carry out any intervention in the health field, including research, in accordance 

with relevant professional obligations and standards 

It also includes a number of prohibited actions, including: 

• any discrimination against a person on the grounds of his or her genetic heritage 

• the performance of tests which are predictive of genetic diseases for other 

reasons than health purposes 

• the modification of the human genome for other than preventive, diagnostic or 

therapeutic purposes 
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• the modification of the human genome with the aim of altering the genome of 

any descendants 

• medically assisted procreation for the purpose of choosing a future child’s sex, 

except where a serious hereditary sex-related disease is to be avoided 

• the creation of human embryos for research purposes 

• using the human body and its parts, as such, for financial gain 

There are also a number of subsequent protocols established by the Council, 

following the framework convention.  

Additional Protocol on Cloning of Human Beings (2001) declares that creating a 

genetically identical human being violates human dignity and prohibits any actions to 

create a genetically identical human, whether alive or dead.   

Additional Protocol on Biomedical Research (2007) established a number of 

safeguards to protect the dignity, rights, safety and well-being of all human research 

participants.  Some safeguards include:  

• every research project must undergo ethical review by an ethics committee 

• no research without informed, free, express, specific and documented consent 

with freedom to withdraw 

• any personal information collected must be considered confidential 
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Additional Protocol on Genetic Testing (2008) applies to all genetic tests for 

health purposes, not research purposes.  Examples include tests for genetic 

predisposition or genetic susceptibility to a disease.  Two important clauses are:  

• Protect personal data derived from the tests 

• Prevent stigmatization of persons in relation to genetic characteristics (“Council 

of Europe”) 

Europe has some of the most progressive regulatory systems regarding 

biotechnology, but there are still significant improvements that can be made.   

 

Conclusion 

 

It is surprising how little regulation exists, especially considering that every 

agreement is also nonbinding.  With far reaching of new biotechnology, regulation is 

important.  As you begin your research, consider the implications of some of the 

emerging technology.   Biotechnology could, and already has, achieved success in 

unprecedented ways.  This has great potential for important advancements, but they 

come with consequences.   
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Questions to Consider 

  

1. Where does your country stand in biotechnology regulation? 

2. Why does your country hold such values, and how much impact do they have on 

policy? 

3. Which technologies are the most in need of international oversight? 

4. How can we create frameworks that adapt to the ever-evolving nature of these 

technologies and their applications to human health? 

5. Considering as how the most influential type of legislation mentioned was non-

binding, what does “effective regulation” look like? Is legal influence enough? 
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Regulation of the Information Economy 
  

An Introduction 

   

An information economy is an economy predominantly based in the exchange 

of knowledge, where both commodities and products are considered to be 

informational.  It has become synonymous with the terms “network economy,” 

“knowledge economy,” and “new economy.” Many believe the technological 

revolution – which began with the invention of the microprocessor in the 1970s which 

substantially increased computing power, the rise of direct broadcast satellite (DBS), 

and the invention of the internet – was the impetus for the shift towards having an 

economy so broadly and deeply based in the possession, use, and commoditization of 

information. 

  What separates this economic shift from others that might have occurred within 

similar means is the largely digital nature of this revolution, which has led to the 

proliferation and productivity of knowledge-based business that we’ve seen with the 

last several decades. The nature of the technological revolution and its resultant digital 

society are what caused the economic shift to occur as rapidly as it did – one might 

even venture to say that the homogenization of data platforms led to it “going viral.”  
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With the rapid pace of advancement taking place in information and 

communication technology (ICT), global digitization is changing at an alarming rate. 

However, we’ve yet to define the largest part of our topic of discussion. What is 

considered to be information? According to Merriam Webster, it’s defined as: 

  

“Knowledge obtained from investigation, study, or instruction, as well as 

the attribute inherent in and communicated by one or two or more 

alternative sequences or arrangements of something (such as nucleotides 

in DNA, or binary digits in a computer program) that produce special 

effects” (Definition of INFORMATION).   

  

Though not entirely unclear, this is slightly abstract. Understanding these 

bounds for what is considered to be information, we can compile a greater list of 

examples of the most traded and commoditized types.  
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Defining Data and Its Sources 

 

Broadly defined, we can categorize data into the follow groups; genetic, 

personal, health, financial, social and geospatial.  Subcategories include but are not 

limited to aging, health and chronic disease, family support and family transitions, 

caring, population mobility, nationality, ethnicity, skills, education, communities, 

networks, social inclusion. 

 

“Data will be the ultimate externality: we will generate them whatever we do.”  

- Paul Sonderegger, big-data strategist at Oracle  

(“Data Is Giving Rise to a New Economy”) 

 

What this means is that data is the largest byproduct of the digital age.  

Alongside technological advancement comes an ability to collect information from any 

dimension.  Therefore, data has become a commodity, which is held and traded in the 

domestic and international markets.  As all commodities in the international market, 

this data is regulated by sovereign governments and international agencies.   
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Because data covers such a wide range of possibilities, the sources are just as 

broad.  Here are a few examples:  

• Government-conducted census in the United States collects personal 

information: name, age, education level, employment, fertility, income, etc 

(United States Census Bureau) 

• Credit card companies sell anonymous data about their customers to third-

parties.  This can tell companies what segments of the consumer base are most 

likely to use a different hotel chain (“Getting to Know You”)  

 

 

 

Figure 1 :  Framework of the information economy outlined by UNCTAD 
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Defining Data by Sensitivity 
The dimension of sensitivity as it pertains to data is important when discussing 

what can and can’t be freely used.  These definitions were established by the EU in 

their General Data Protection Regulation.  Though these definitions are only official in 

the EU, they are an important baseline for defining data in order to protect it.  

 

• Personal data: "any information relating to an identified or identifiable natural 

person ("data subject"); an identifiable person is one who can be identified, directly 

or indirectly, in particular by reference to an identification number or to one or 

more factors specific to his physical, physiological, mental, economic, cultural or 

social identity.” 

• Sensitive personal data: “personal data revealing racial or ethnic origin, 

political opinions, religious or philosophical beliefs, trade-union membership, and 

data concerning health or sex life.” 

• Criminal data: “Data relating to criminal offences and convictions.  [This] may 

only be processed by national authorities. National law may provide derogations, 

subject to suitable safeguards.” 
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• Anonymous data: data in which “no individuals can be identified from those 

data (whether directly or indirectly) by any means or by any person.” 

• Pseudonymous data: Data has been amended such “that no individuals can be 

identified from those data (whether directly or indirectly) without a "key" that allows 

the data to be re-identified. A good example of pseudonymous data is coded data 

sets used in clinical trials.” (Gabel and Hickman) 

 

Defining data along dimensions such as sensitivity is important, as you can tell why 

certain types of data defined above should have differing intensity of security.   

 

New Technologies 

 

Cloud Computing 
 

Cloud computing is defined as “a service for enabling network access to a 

scalable and elastic pool of shareable physical or virtual resources with on-demand self-

service provisioning and administration” (UNCTAD).  This technology complicates 

issues of cross-border data transfers, and few regulatory agencies have attempted to 

regulate these.  It also creates a security and privacy issue, since national security 
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agencies have previously used cloud services to access personal information 

(UNCTAD).   

 

The Internet of Things (IoT) 
  

The Internet of Things describes devices that can be connected through the 

Internet and send and receive data from one another.  Scale of these services can vary 

quite significantly; some IoT systems serve individual households, but others can be 

scaled to optimize transportation systems for entire cities.  IoT can revolutionize 

different aspects of life, making safer roadways or more energy efficient households.  

However, the rapid development and interconnectivity makes the systems vulnerable 

to privacy breaches (UNCTAD).  

 

Big Data Analytics 
 

Big Data analytics is a “methodology for analyzing large data sets to reveal 

patterns, trends, and associations” (UNCTAD).  This approach brings with it a variety of 

privacy concerns.  The size of the data set makes them prime targets for hacks, and the 

collected data may be used for a purpose that it was not intended for.  Previous 

attempts at Big Data projects have collapsed due to privacy concerns.  Therefore, it is 
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important to consider that while there are big potential benefits, there are also 

significant concerns to address first.   

 

 

How the Information Economy is Shaping the World 

 

As economies develop, it is clear that the world is integrating ICT more and 

more, and its effects aren’t just limited to technology development fields like 

biotechnology.  ICT is revolutionizing the world economy, as intangible assets like 

knowledge are fundamentally different than a traditional physical assets-based model.  

This has produced two major shifts: “rapid expansion in the products and services 

available to consumers and businesses [and] changes in the way consumers and 

businesses behave and interact” (ECOSOC, Report of the Office for National Statistics 

of the United Kingdom).  

The information economy has also become increasingly profitable.  There are 

two factors central to the rapid growth of information-based profit: intellectual property 

rights and network externalities.   
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Intellectual property rights allow owners of highly valued information to 

control access to them.  This property includes a wide variety of commodities, 

from medical technology to databases to popular songs.  The reason this 

departs from traditional economic principles is that before, property right 

control was limited to ownership of a finite resource.  However, now, ICTs can 

produce commodities that are low cost, and limited by the number of buyers 

rather than the supply.  

Network externalities result from the rise of business models that can 

generate a commodity without payment for users or suppliers.  Web search 

engines and social media sites, for example, collect data from their users whom 

they do not need to pay.  Therefore, they generate a data, a prized commodity, 

without paying the user outside of providing the platform services (Foley).   

 

Human Development Index (HDI) 
 

Using modern society’s greater access to human data, the United Nations 

Development Programme has developed a new metric to analyze human 

development.  HDI accounts for three basic factors of life, “a long, healthy and creative 

life, knowledge, and a decent standard of living” (Jahan).  This scoring system accounts 

for multiple factors, including life expectancy at birth, expected years of schooling, 



46 BERKELEY MODEL UNITED NATIONS 
 

mean years of schooling and gross national income (GNI) per capita (UNDP).  A 

composite score, subtracting HDI from GNI, would allow decision-makers to get a 

more accurate picture of human development beyond simply economic metrics 

(UNDP).   

 

Regulation 

 

The proliferation of ICT has complex social dimensions; the intersection of 

access and outcomes in relation to ICT services and commodities needs to be 

considered to understand who benefits from the information economy and how they 

do.  The knowledge divide and digital divide impact these outcomes and must be 

understood limit exclusion as policymakers move forward (ECOSOC, Report of the 

Office for National Statistics of the United Kingdom).   

 

United Nations 
 

In 2016, the General Assembly put forward a resolution entitled “The right to 

privacy in the digital age”.  This signifies international recognition of individuals rights 

to privacy.  Even in issues of national security, the resolution says that nations should 
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address them in accordance with human rights laws.  Further, personal data collection 

and sale should require free, explicit and informed consent.  The resolution calls upon 

member states to adopt national laws to prevent and regulate violations of this consent 

principle.  Finally, the resolution acknowledges that violations of this right to privacy 

have a disproportionate effect on women, children and vulnerable or marginalized 

communities, since the right to privacy is linked to freedom of expression (D. Brown).  

On a similar note, the UN appointed its first Special Rapporteur on the right to privacy.  

The rapporteur’s job is to prepare reports that update the UN on developments in 

national and international activities that pertain to the right to privacy.  Some of these 

actions include alleged violations on the right to privacy, and identifying obstacles to 

the right to privacy (UNCTAD).   

The United Nations also participates quite significantly in the collection of data.  

The UN Statistical Commission is a subsidiary of ECOSOC.  Established in 1947, the 

commission oversees international statistical activities, especially setting standards and 

developing methods and implementation (Welcome to UNSD).  Additionally, the UN 

Data Forum is an annual convention aimed at convening data and statistics experts 

from around the world to launch innovative projects using data for sustainable 

development and applying data to measure global progress (“UN World Data Forum”).   
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Regional Agreements 
 

Two of the most progressive agreements pertaining to data protection come 

from the Council of Europe and OECD.   

The Council of Europe Data Protection Convention of 1981 

This is perhaps the most progressive, binding international agreement to date.  

It is open for membership by all states, regardless of their membership to the Council 

of Europe.  The agreement establishes standards for how data should be handled and 

used, emphasized security of personal data, and safeguards for data subjects (Council 

of Europe, “Convention for the Protection of Individuals with Regard to Automatic 

Processing of Personal Data”).  However, the convention has been criticized for having 

a limited capacity to accommodate varying national schemes due to its Eurocentric 

history (UNCTAD).  

The OECD Guidelines on the Protection of Privacy and Transborder 

Flows of Personal Data 

The document, originally formed in 1980 and then updated in 2013, outlines 8 

basic principles for data privacy.  They are as follows: 1) collection limitation principle, 

2) data quality principle, 3) purpose specification principle, 4) use limitation principle, 5) 

security safeguards principle, 6) openness principle, 7) individual participation 

principle, and 8) accountability principle (OECD).  These encompass may widely 
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accepted regulations, including personal consent of authority of law needed to 

disclose personal data, and individual rights associated with data privacy (OECD).  

Despite its broad support, the guidelines are limited by their non-binding nature 

(UNCTAD).   

 

Key Issues in Regulation 

 

Genetic privacy and non-discrimination  
As biotechnology advances, there is more and more access to genetic 

information.  This genetic information is commonly defined as “information about an 

individual’s genetic tests and the genetic tests of an individual’s family members, as 

well as information about the manifestation of a disease or disorder in an individual’s 

family members (i.e. family medical history)” (“Genetic Information Discrimination”).  

Though less than one percent of the US population has undergone genetic testing in a 

hospital setting, at-home testing kits such as 23&Me have popularized genetic testing 

and increased access to such tests (Dizikes).  Such technology has increased the 

potential for personalized medicine, but with this comes questions on who has the 



50 BERKELEY MODEL UNITED NATIONS 
 

rights to genetic information.  As stated in the previous topic, 23andMe has used 

genetic information to sell to third-parties (K. V. Brown).   

A concern over genetic privacy is in the potential for genetic discrimination:  

“Genetic discrimination occurs if people are treated unfairly because of differences in 

their DNA that increase their chances of getting a certain disease. For example, a 

health insurer might refuse to give coverage to a woman who has a DNA difference 

that raises her odds of getting breast cancer. Employers also could use DNA 

information to decide whether to hire or fire workers” (“Genetic Discrimination Fact 

Sheet”).   

Legislation 

In 2001, ECOSOC produced a resolution entitled, “Genetic privacy and non-

discrimination”.  This set forth principles against genetic non-discrimination and 

encouraged states to adopt regulations regarding collection, storage, disclosure and 

use of genetic information (ECOSOC, “Genetic Privacy and Non-Discrimination”).  

However, this agreement is non-binding and the US’s uneven legislation is a great 

example of the weaknesses of the resolution.  

The US legislation takes the form of the Genetic Information Nondisclusure Act 

(GINA) of 2008.  However, this legislation still does not apply to insurance providers.  

Further, there are large variances across state policy as well.  DNA samples are only 
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considered private property in one state.  Forty-three states allow different entities to 

keep genetic information without individual user’s consent (Soini).   

 

Cybersecurity 
With the rapid proliferation of ICTs and borderless exchange of money and 

information, cybersecurity is a growing problem.  A study conducted by Norton in 2011 

indicated that there were 431 million victims of cybercrimes in 2011, totaling to one 

million cybercrimes every day.  Each year, cybercrime profits over one trillion USD, 

including identity theft, theft of intellectual property and fraud.   

Speakers at ECOSOC have postulated that the lack of cooperation and 

economic gap between developed and developing countries could create “safe 

havens” where cybercriminals can exploit legal gaps (Cybersecurity).   Limited 

prosecution and large payouts tilts the economics of cybersecurity in favor of criminals 

(Clinton).   

 

National Security and Data Privacy 
With growing bodies of data from ICTs, it provides a large repository of 

information for national agencies to tap and monitor their citizens.  Though national 

surveillance programs date back much further than the technological revolution, the 
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scale of these operations increases significantly with the distribution of technology.  

Snowden’s disclosures in 2013 exposed the scope of surveillance in the US justified 

under the Patriot Act, as well as similar programs in some EU countries.  Since then, 

scholars note that the US continues to lean toward national security in the debate, 

while the EU tends to favor individual privacy rights (Dimitrova and Brkan).   

 However, programs like these have even broader implications when you move 

outside of the industrialized West.  In China, the government surveillance program 

collects an unprecedented amount of data on their citizens.  A research team from the 

University of Toronto studied WeChat, a popular online communication application 

that also facilitates financial transactions.  The inquiry showed that there were keyword 

filters on accounts associated with Chinese numbers, even when users were abroad.  

Though the Chinese government denies surveillance of this app, there have been 

previous media reports of suspected surveillance.  If they are indeed tapping WeChat, 

there is an enormous data set at their disposal.  Further, research by Guangzhou 

Southern Metropolis Daily showed that a small price and a person ID could buy a huge 

amount of data on individuals (Petricic).  In 2016, the government publicly expressed 

ambitions to take all data collected on Chinese companies and citizens to create a 

credit score based on their political, commercial, social and legal loyalty to the 

communist party (Denyer).  In China, as well as non-democracies and democracies 
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alike, the widescale data set facilitated by ICTs and the information economy provides 

potential for national surveillance.  

 

Conclusion 

The information economy, like biotechnology, is unknown frontier.  The 

applications of data have a wide range, but with expansion there is a growing need for 

regulation.   

 

 

Questions to Consider  

1. What is the extent of the information economy in your country?  What are 

citizens’ opinions toward regulation and data privacy? 

2. How does your country benefit from the information economy?  How could 

further expansion encourage economic development? 

3. What differing factors between countries make it difficult to produce an “all-

encompassing” regulatory system for the information economy? 
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