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Process Paper

In order to pour effort into a months-long process of research, synthesis, and writing,
there is an undeniable obstacle that only true engagement or interest can overcome. For the 2024
National History Day (NHD) topic “Turning Points in History,” I resolved to write about
environmental justice. Narrowing down my topic into the Montreal Protocol on Substances that
Deplete the Ozone Layer was difficult; however, the protocol’s local “hearth” in my city, Irvine,
as well as its potential implications for current climate legislation helped me make my topic
selection. With this, my thesis evolved to focus on the unprecedented level of national and global
cooperation shown through the Montreal Protocol as well as its lessons for environmental policy
today. Given the protocol’s precedent of cooperation, the topic’s direct relevance to this year’s
NHD theme reflects on not only the past but the present and future in environmental legislation.

Research is the foundation of any history-based project. During this process, |
specifically focused on finding various perspectives surrounding the Montreal Protocol, from the
scientists to the chemical industries. Providing this balance in perspective was crucial to establish
a well-rounded historical narrative that supported my main argument. In order to condense my
notes into a format that could then turn into concise, synthesized writing, I created a detailed
outline for my project with links to sources and specific statistics that I knew I wanted to include
in certain parts of the paper. Throughout the process of collecting information, creating the
outline, and writing the paper, an obstacle was ensuring that my analysis was thorough, nuanced,
and well-supported by concrete evidence. However, by exploring sources with a critical eye, I
was able to overcome this difficulty.

Additionally, my research process was enriched with interviews with Professor Michael

J. Prather and Professor Donald R. Blake, both UCI faculty members who directly contributed to



the establishment of the Montreal Protocol. Through the opportunity to interview both
professors, I was able to learn about their firsthand accounts and perspectives on the protocol,
which added a layer of nuance in my paper.

The main message I hope readers take away from my paper is how the collaborative
nature of the Montreal Protocol can bring beneficial and effective change to current climate
legislation. Climate change is an imminent threat and the past several years has clearly shown its
detrimental impact on Earth, from the unprecedented high temperatures to exacerbated natural
disasters. Through my paper, I hope to bring insight to the discussion surrounding environmental

legislation especially as climate change continues to test current policies.



“If not us, who? If not now, when?” - Professor F. Sherwood Roland'

An Early Discovery Intrigues Research

In the early 1970s, scientist James E. Lovelock discovered that chlorofluorocarbons
(CFCs),? a compound found in households items from aerosol hair spray to refrigerators,® were
more widespread with longer lifespans than originally thought.* Presented at a 1972 scientific
meeting between meteorologists and chemists, his findings piqued interest in University of
California, Irvine chemist Sherwood F. Rowland, who in result conducted a full study into CFCs
with Mario Molina, his post-doctoral student.” Through investigation, Rowland and Molina
proposed a correlation between CFCs and stratospheric ozone,® a three-oxygen molecule
protecting against ultraviolet (UV) radiation.” While contentious, demand for anti-CFC action
mounted, resulting in the global 1987 Montreal Protocol on Substances that Deplete the Ozone

Layer.® Despite scientific ambiguity that shrouded the stratospheric ozone layer and its effects at
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the time, the Montreal Protocol was a turning point to environmental legislation, setting a
precedent for environmental cooperation in the U.S. in addition to its global impact of successful

collective climate action.

Reacting to the 1974 Hypothesis

Renowned for their affordability, inflammability, and nontoxic quality, CFCs were
especially appealing to chemical industries.” On June 28 of 1974,'° Rowland and Molina then
published a Nature article hypothesizing that CFCs released chlorine monoxide and chlorine
atoms upon solar radiation exposure and decomposition. According to their proposal, the
reaction’s chlorine monoxide and chlorine atoms broke down the stratosphere’s ozone
molecules.'" This hypothesis backed a harmful cycling reaction where 100,000 ozone molecules
could be destroyed by one chlorine atom.'? In turn, the UV radiation overexposure could threaten
health through skin cancer and cataracts. An ozone-depleting substance (ODS), CFCs’ long
50-to-150-year lifespan'® made the chemical especially harmful compared to methyl chloroform,

carbon tetrachloride, bromine-releasing methyl bromide, and halons.'* With longevity, CFCs
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could bring lasting harm, justifying action against ODS. After the publication, further research in
the U.S. brought federal attention to the negatives of CFCs. Once the National Academy of
Sciences agreed with Molina and Rowland, the U.S. enacted a 1978 ban on CFC aerosols."

Publishing their own findings in Nature, British Antarctic Survey (BAS) scientists
provided international corroboration for the 1974 discovery.'® However, divisions remained
within the scientific community. Critics criticized Rowland for threatening to cross the thin line
between scientific neutrality and political advocacy given his pronounced public stance on ozone
regulation. In fact, the seemingly unrealistic and intangible nature of the 1974 discovery only
contributed to Rowland’s “‘outcast status,”” with an EPA official admitting that the chemist’s
ideas were relatively dismissed.!” Moreover, despite requesting meetings with the American
Chemical Society and American Physical Society to discuss ozone depletion, both groups
declined, citing lack of interest and leaving little hope for effective collaboration.'®

Further division stemmed from the CFC-producing chemical industries who adamantly
opposed the 1974 findings, claiming the research inconclusive. Critics emphasized the
measurements’ potential errors with geographic and seasonal changes in ozone concentrations

challenging data collection processes.'” Meanwhile, DuPont, a chemical company producing
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approximately one-fourth of the world’s CFCs,” persistently denied the findings,?' publicizing
ads claiming they would halt CFC production the day concrete evidence surfaced.”> Chemical
industries hesitated especially to accept CFCs as harmful ODS due to the price tag of abandoning
the profitable substance: a whopping eight-billion dollars.?

Meanwhile, Rowland felt he had the responsibility to inform the world about the
discovery and its implications on climate change and public health. His research found that
ozone depletion could lead to skin cancer and ultimately contribute to global warming, directly
impacting individuals. Testing the undefined frontier between science and political advocacy that
was a previous source of criticism, Rowland testified before Congress and informed state
legislatures across the U.S., spreading word** on what he deemed a “major global environmental
problem.”* Molina created an alliance with other scientists who supported the hypothesis®

which built momentum on collaboration.

Public Perspective After the 1974 Discovery
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Despite disagreements across environmental, scientific, and business sectors, public
consumerism patterns reflected Rowland’s endeavors to minimize CFC usage. CFCs were
prevalent in U.S. households, with refrigerators contributing 30% CFC usage and cleaning
agents or industrial solvents close behind at 19%.?” Since CFCs were so commonly used, the
1974 hypothesis seemed even more preposterous; as Rowland stated himself, “‘it seemed
ludicrous that underarm deodorants might have an effect globally.”*® But with the help of the
media, whose numerous cartoons framed the chemical industries as responsible for ozone

(133

depletion, the public supported battling CFCs.?’ This support was demonstrated through “‘green

299

consumerism,’” turning away from goods containing CFCs and forcing chemical companies to
change marketing.*® The competition set a collaborative foundation for the 1987 Montreal
Protocol since the chemical business sectors had to consider some scientists’ and
environmentalists’ interests. This increased competition corresponded with the number of
non-aerosol, non-CFC deodorant and hairspray which more than doubled and quadrupled
respectively.’! In limelight by the late 1970s, ODS incentivized the United Nations
Environmental Program (UNEP) to establish the Coordinating Committee on the Ozone Layer,
which included a collaborative global research network where countries could advise

harm-reduction strategies. Conflicting public demand, industrial perspective, and scientific point

of view collectively stirred controversy around ozone depletion. The controversies further
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showed how the Montreal Protocol later became an even larger turning point in environmental

legislation as a symbol of unprecedented, unanticipated collaboration across various sectors.

The Ozone Hole

In May 1985, BAS scientists reported proof of ozone depletion above Antarctic research
stations. According to their findings, each spring, sunlight exposure broke about 1% of ozone
molecules daily, thinning the stratospheric ozone layer. In collaboration with the National
Aeronautics and Space Administration (NASA), the scientists discovered that this hole was not
only present near the research stations but around Antarctica. As global warming slowed ozone
recovery by reducing the layer’s temperature, the discovery provided insight on the reasons
behind its depletion.*” The Antarctic discovery incentivized both the U.S. and the world to stand
against ODS, contributing to cooperative action in subsequent years. The hole was significant
for the Montreal Protocol as a justification that CFCs depleted the stratospheric ozone layer.
According to Professor Michael J. Prather of University of California, Irvine, who participated in
ozone assessments in the 1970s and 80s,“the ozone hole was like a climate catastrophe...which,
suddenly, the earth changed in a way we had not expected.”*

After the ozone hole discovery, Susan Solomon, a National Oceanic and Atmospheric
Administration (NOAA) chemist, led an expedition to Antarctica in 1986 and 1987 where her
team confirmed the 1974 findings.** Through their 1987 expedition, the scientists found that the

concentration of carbon monoxide, a compound source for ozone depletion, significantly
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increased by more than hundredfold compared to previous years.*> With the hole, the public
demanded anti-ODS action. A 1986 report from the World Meteorological Organization (WMO)
and NASA backed this belief:*® The hole and reported information conveyed the need for

successful action against ODS, an ambitious goal requiring collective effort.

A Crucial Frame: Vienna Convention for the Protection of the Ozone Layer

UNEP created the Vienna Convention for the Protection of the Ozone Layer,*” a
structured guideline for ozone protection defined by March 1985.3® Guiding the Montreal
Protocol, the convention encouraged cooperative communication for ozone research® and
prioritized public health. The Montreal Protocol’s inseparable coexistence with the convention®
reflected the framework’s contributions to collective, collaborative environmental legislation on
various scales through cooperative communication.

The U.S. evidently supported the convention with President Ronald Reagan referring to
stratospheric ozone as a “critical global environmental resource” while underlining the positive

impact the framework could have on public health in an August 1985 transmittal letter. The U.S.
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also desired being a forefront of ozone protection. Moreover, the U.S. believed the frame would
correspond with their foreign economic interests.*! The convention was enacted by September

22,1988.%

Undertaking the Montreal Protocol on Substances that Deplete the Ozone Layer

Despite accumulating evidence, the science behind ozone depletion and its causes were
still unsettled as of 1987.* Establishing the Montreal Protocol required more cooperation in
order to brainstorm pragmatic, feasible solutions. A major obstacle for the international
community was conflicting interests between the European Union (EU), who gained less benefits
from CFCs, and the US, who already reaped significant benefits from the substances. Through
extensive deliberation, both sides settled on a ten-year delay on CFC phase-outs for the EU.*
Additionally, UN representative Mostafa Kamal Tolba helped unite professions from various
fields, who then convened on potential, effective solutions to abate ozone depletion by ODS.*
Stephen O. Anderson, U.S. EPA economist and Tolba’s ally, directly helped the Montreal

Protocol’s development by seeking ways for the legislation to be financially feasible.* Hailed as
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“masters of collaborative leadership,”’ Tolba and Anderson, among many others,*® helped the
Montreal Protocol become a cooperative, collective turning point.

The extensive ratification processes required a minimum of 11 states who were
consumers of % of the global halon or CFC supply.” By September 1987, the European
Commission and 26 states ratified the Montreal Protocol on Substances that Deplete the Ozone
Layer,” exemplifying global union and U.S. bipartisanship. The UN finally adopted the protocol
on September 16, 1987.>' Through an 83-0 vote, the U.S. Senate ratified the Montreal Protocol in
March 1988.%? This referendum preceded over three decades of bipartisan cooperation.> This
national collaboration represented both ends of the political spectrum coming together in a
consolidated effort. In fact, in an April 5th Statement on Signing the Montreal Protocol on
Ozone-Depleting Substances, President Reagan declared the agreement a “model of

cooperation.”* In 1989, the UN began the protocol implementation process.*
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In the unamended 1987 Montreal Protocol, key stipulations included reducing CFC
consumption by 20% by 1994 and requiring halons to reach 1986 levels by 1994.° Utilizing the
Vienna Convention framework, the protocol encouraged open research communication “in a
regular and timely fashion™ for updated information regarding the stratospheric ozone layer.”’
To assist developing countries in this transition, the protocol allowed 10% annual increases in

CFC production for the following decade.™®

Montreal Protocol Implementation “‘[T]o safeguard the earth’s protective shield’”>

Implementing the protocol and transitioning to alternatives posed obstacles for chemical
industries. Researching, finding, and using alternatives to CFCs were challenging, with the EPA
estimating that the process would require $36 billion from 1991 to 2075.%

Despite the controversies and lack of cooperation immediately following the 1974
discovery, industries, chemists, environmentalists, and the public were able to consolidate their

values to develop effective CFC alternatives. This cooperative process showed the U.S.
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governmental, industrial willingness to adopt environmentally-friendly production strategies.
Given how CFC services and items were annually valued over $28 billion, with 700,000 jobs
tied to CFC production,® the U.S. was initially hesitant about restrictions from a business
standpoint. In fact, the country initially claimed that they would wait until DuPont created
effective substitutes by 1986.%

DuPont did not announce a CFC production termination until March 1988 following a
scientific NASA panel on the 15th, which consolidated the company’s beliefs on CFCs’
detrimental ozone depletion. Though CFCs constituted only 2% of DuPont’s monetary profit in
1987, this showcased a major chemical company’s effort to abate ozone depletion despite
financial ramifications.®® By September 1991, vehicle industries also agreed to implement
hydrofluorocarbons (HFCs) instead of CFCs,* a radical shift in CFC usage as more businesses
fought ozone depletion. Non-chemical companies also took action to pursue CFC alternatives. In
1992, Greenpeace, a global environmental advocacy group,® created the GreenFreeze fridge,
utilizing natural hydrocarbons as a CFC substitute.®® Both industrial groups and environmental
groups pushed the societal boundaries that set limits on the level of collaboration that was

expected in the ozone depletion crisis.
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The Montreal Protocol was a turning point in environmental legislation as an epitome of
collaboration for the U.S. and beyond. As former Prime Minister of the United Kingdom and
chemist®' Margaret Thatcher said at a 1990 global ozone layer conference, “we sink or swim
together... we cannot achieve satisfactory results while major producers and users of these
substances remain outside it.”*

The Montreal Protocol became the first universally adopted UN treaty.® Through
collaboration across various sectors and dozens of countries, the protocol radically changed the
stratospheric ozone. By 2019, the treaty phased out 98% of ODS, preventing approximately 2
million skin cancer cases annually.** From 1986 to 2021, global CFC emissions plunged from
1.08 million tonnes to -848.%° In the US, consumerism plummeted from 1986’s 100 default to
-0.4 in 2021, displaying preference towards environmentally-friendly alternatives.* In October

2022, a scientific panel reported that by 2040, the ozone layer will likely meet 1980 levels,*

demonstrating the protocol’s success.
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Regarding scale and feasibility, reducing the ozone depletion’s effects differs from
mitigating grave climate change.® In the 28th Conference of the Parties meeting (COP28),
country leaders convened to discuss how to abate the climate crisis; however, while leaders
called for decreased fossil fuel production and consumption, they did not decide to phase them
out, delaying climate action.”

The Montreal Protocol remains a historical asset for climate legislation. Through
high-level collaboration across national and global sectors, the protocol successfully upended
conflict in the environmental sector. Recalling the legislation that consolidated the world for an
environmental cause, the flexibility and cooperation that made the Montreal Protocol successful

can be implemented in modern-day policy.
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a mid-March National Aeronautics and Space Administration (NASA) panel on
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action.

"Ozone Warning : He Sounded Alarm, Paid Heavy Price." Los Angeles Times, 14 July

1988, www.latimes.com/archives/la-xpm-1988-07-14-mn-8873-story.html. Accessed
12 Jan. 2024.

This LA Times article describes the opposition Sherwood F. Rowland and Mario
Molina faced after publishing their 1974 discovery on CFCs’ impact on stratospheric
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Similar to another 1990 article on the ozone-free refrigerant plant plans, this report
describes the environmentalists’ and industries’ stances on the timing of the HCFC ban;
however, this source emphasizes the amount of money needed in order to effectively
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Global perspective Human stories, 9 Jan. 2023, news.un.org/en/story/2023/01/1132277.
Accessed 19 Jan. 2024.
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recovery after the Montreal Protocol was ratified in 1987. I learned about the large
progress that ozone layer recovery has made so far, as well as statistics about what is
anticipated to occur in the future with regards to ozone depletion recovery. In my paper,
I specifically included data about the expected ozone levels in 2040 relative to 1980 in
order to convey how the Montreal Protocol will continue impacting the world in
coming decades, further justifying its legacy as an environmental turning point made

possible through legislation.
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13 Oct. 2023, www.britannica.com/science/hydrofluorocarbon. Accessed 19 Jan. 2024.
From Britannica, the article describes HFCs, one of the CFC alternatives. I learned that

despite HFCs’ lacking ozone-depleting abilities, they are a strong greenhouse gas that



significantly contribute to global warming. In my paper, I incorporated this information
to bring more insight into the reasons for CFC alternatives.
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the Montreal Protocol’s establishment. As the article sources Professor F. Sherwood
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himself admitted that the 1974 hypothesis’s implications could provoke disbelief.
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Library, Accessed 13 Feb. 2024.

This article from the Science History Institute Museum & Library provides a biography
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as the science behind ozone depletion.
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www.britannica.com/biography/Frank-Sherwood-Rowland. Accessed 12 Jan. 2024.
This Britannica article is a biography of Professor F. Sherwood Rowland, whose
discovery and environmental-related efforts helped bring stratospheric ozone depletion
to the national then international spotlight. In particular, I learned that the National
Academy of Sciences conceded with the 1974 discovery and the subsequent 978
aerosol ban that followed. By implementing this information in my paper, I was able to
chronologically detail the sequence of events following the initial 1974 discovery,

recording the different moments that supported the professors’ hypothesis.
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In this Britannica article, writers provide background information on the Montreal
Protocol and the fundamental details surrounding the agreement, corroborating on the

discoveries that led to the agreement’s establishment. Since I found this source in the



beginning stages of my research, I was able to familiarize myself with the general
sequence of events that led up to the Montreal Protocol along with why ozone depletion
was a particularly important issue at that time. The source also provides a clear
explanation for how CFCs contribute to ozone depletion, which enhanced my

understanding of the science behind this topic and is implemented in my paper.
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This Science Diplomacy article describes key takeaways from the Montreal Protocol.
Along with the diplomacy behind combatting stratospheric ozone depletion, I also
learned that reports from World Meteorological Organization and National Aeronautics
and Space Administration confirmed surfacing scientific findings that supported the
1974 hypothesis. By including the latter half in my paper, I was able to detail the

process behind accumulating scientific credibility.
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This American Chemical Society booklet on stratospheric ozone depletion details the
history behind the Montreal Protocol and the different perspectives involved, including

information about the challenges that made ozone regulation a difficult topic to discuss.



In particular, I learned that ozone regulation critics claimed that scientific principles
such as the accuracy behind the collection of stratospheric data was uncertain. In turn,
this information helped me elaborate on a different point of view on the ozone
discovery and its regulation.
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Our World in Data. “Change in the consumption of ozone-depleting substances.” UN Environment
Programme, Accessed 13 Feb. 2024.
This Our World in Data map shows the level of ODS consumption from 1986 to 2021 in
the US. I observed that the U.S. ODS consumption plunged especially after the Montreal
Protocol went into action in the late 1980s. By using this info in my paper, I was able to
show how the protocol impacted the U.S. on the national scale.
Our World in Data. “Emissions of ozone-depleting substances, World.” UN Environment Programme,
Accessed 13 Feb. 2024.
This map from Our World in Data shows worldwide ODS emissions quantified by
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implementation in 1989, including CFCs. By implementing this data in my paper, I was
able to show how successful the Montreal Protocol was.
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"About." Greenpeace, www.greenpeace.org/usa/about/. Accessed 19 Jan. 2024.
This webpage provides information about Greenpeace, an international campaign
organization that was mentioned as an example in the Rapid Transition Alliance article.

Learning that Greenpeace is an environmental advocacy group explained why they



proactively invested in creating a CFC-free refrigerator in the first place, which
deepened my understanding of their participation.
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2024.

This webpage from the UN Environment Programme (UNEP) provides background
information on the Montreal Protocol. Of the background information, the key facts
that I mainly used this source for were about the treaty’s adoption date and the
amendments added to the agreement over time. Since UNEP is an official credible
source, directly implementing the adoption date as a chronological anchor helped me
organize the order of events in my research outline before I began writing my paper.

"Basic Ozone Layer Science." United States Environmental Protection Agency, National Service
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Accessed 13 Feb. 2024.

This EPA webpage details the science behind stratospheric ozone. Of the sciences, one
key learned fact was how the ozone depletion process is a chain reaction where 100,000
ozone molecules can be broken apart through one chlorine atom, which highlighted the
destructive nature of CFCs. By learning the “how” behind this ozone depletion, I was
able to understand the wide scope of the Montreal Protocol more thoroughly, and gear

that knowledge towards my research and writing process.
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This webpage from the British Antarctic Survey, a group that actively participated in
the 1980s ozone assessments, explains how the Antarctic ozone hole was discovered. I
also learned about the ozone hole’s implications, connection to global warming, and its
2016 status quo. Moreover, I learned about how the ozone layer faces slower recovery
from global warming, which helped me understand why the Montreal Protocol and
climate change are connected scientifically as well.
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www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics. Accessed 13
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This EPA webpage explains the difference between stratospheric ozone and
ground-level ozone, emphasizing on the latter’s effects and scientific implications. In
particular, I learned that stratospheric ozone is helpful as it protects against UV
radiation while ground-level ozone is a harmful pollutant. Through this crucial
differentiation, I was able to research more accurately and effectively since I could
ensure that [ was looking at the correct sources that were referring to stratospheric
ozone instead of ground-level ozone.
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This article details the process and progress behind the look for CFC alternatives, and it
taught me the specific items that contributed significant CFC use. This helped me
provide a more tangible picture of how prevalent CFC usage was in day-to-day life. In
particular, I learned statistic(s) on the value of CFC services in terms of money and
jobs, which helped me understand why the U.S. was eager to produce alternatives.
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This article from the EPA provides information specifying the qualifications for a
substance to be labeled an ODS and a table with anticipated phase-out dates for these
ozone-depleting substances. I learned about the different types of ODS, which helped
deepen my understanding of the Montreal Protocol since I was able to realize that CFCs
were not the only problematic ozone-depleting substances in the world. By including
the names of various ODS in my paper, [ was able to display a fuller picture of the

substances related to the Montreal Protocol and demonstrate this knowledge to readers.

Weiss, Edith Brown. "Status." Audiovisual Library of International Law, edited by Codification
Division of the UN Office of Legal Affairs, legal.un.org/avl/ha/vepol/vepol.html#.
Accessed 13 Feb. 2024.
This webpage provides key dates for the Vienna Convention and Montreal Protocol.
Under the tab “Status”, I learned the specific dates that the Vienna Convention and

Montreal Protocol enactments. By including the date the convention was enacted, I was



able to convey the relatively short time between the enactment date and the ratification

date.
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Division of the UN Office of Legal Affairs, legal.un.org/avl/ha/vcpol/vepol.html#.
Accessed 19 Jan. 2024.

From the Audiovisual Library of International Law, this webpage details the Vienna
Convention’s contributions to the Montreal Protocol then provides a general history of
the treaty and the amendments thereafter. By gaining knowledge about the convention’s
great influence over the protocol as a crucial framework, I learned about the importance

of the previous legislation.

World Meteorological Organization, et al. Scientific Assessment of Ozone Depletion: 2022 Executive

Summary. Report no. 278.

From multiple global organizations, this report provides a detailed, large overview of
the stratospheric ozone layer as of 2022. Specifically, I also learned about when the
organizations reported the 2040 statistic which helped my writing flow more

chronologically and smoothly.

World Resources Institute. Ozone Protection in the United States: Elements of Success. Edited by

Elizabeth Cook, Nov. 1996.
This report from the World Resources Institute provides a thorough history of the

Montreal Protocol and the progress behind developing CFC alternatives, as of 1996.
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Learning about “‘green consumerism’” was a major takeaway from this source since it
helped me understand the scope of the public’s influence over ozone depletion
regulations by companies. By incorporating this context in my paper, I was able to
convey the substantial public impact on the transition from products containing CFCs
to CFC-free ones.

Interview

"Thirty years on, what is the Montreal Protocol doing to protect the ozone?" UN environment
programme, 15 Nov. 2019,
www.unep.org/news-and-stories/story/thirty-years-what-montreal-protocol-doing-prote
ct-ozone. Accessed 19 Jan. 2024.

This introduction preceding this interview transcript with Ozone Secretariat
communications officer Stephanie Haysmith provides information about the state of the
ozone depletion crisis as of 2019. The introduction includes meaningful statistics about
how much ODS was phased out as of 2019 as well as the number of avoided skin
cancer cases. By incorporating the statistics about avoided skin cancer cases in my
paper, | was able to quantify the Montreal Protocol’s radical and beneficial impact on
public health.
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Jesse Reynolds and Pete Irvine. Challenging Climate, hosted by Jesse Reynolds and

Pete Irvine, 4 Apr. 2023. YouTube, www.youtube.com/watch?v=7vgT7L{fG2YQ.

Accessed 13 Feb. 2024.



In this podcast, climate researchers Dr. Pete Irvine and Dr. Jesse Reynolds interview Dr.
David Fahey, Director of the National Oceanic and Atmospheric Administration’s
Chemical Sciences Laboratory and the Montreal Protocol Scientific Assessment Panel,
on the significance of the agreement and stratospheric ozone as well as the transition
from CFCs to HCFCs and HFCs. By focusing on the discussion about the transition to
CFC-free alternatives, I was able to learn about the consequential global warming from
HCFC usage. Through this information, I was able to emphasize on stratospheric ozone
depletion’s connection to climate change and further highlight the far-reaching

consequences of the Montreal Protocol.
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Distillations Podcast, produced by Rigoberto Hernandez and Mariel Carr, 17 Apr.
2018. Science History Institute Museum & Library,
sciencehistory.org/stories/distillations-pod/whatever-happened-to-the-ozone-hole/.
Accessed 22 Jan. 2024.

This episode of the Distillations Podcast from the Science History Institute Museum &
Library discusses the Montreal Protocol as an environmental success. Including clips
from primary source news reports that provide info on the status quo on the Montreal
Protocol at the time, the source displays the industries’ stance on the economic
implications of a CFC ban. To show the different factors that impacted the negotiations
between scientists, legislators, environmentalists, and industrial corporations, this

source was especially helpful.



"Climate Change: Lessons from the Montreal Protocol." YouTube, uploaded by Carnegie Council for
Ethics in International Affairs, Oct. 2007,
www.youtube.com/watch?v=X2HAwuRyzxU. Accessed 19 Jan. 2024.

This short documentary from the Carnegie Council for Ethics in International Affairs
includes a collection of interview clips from stratospheric ozone experts and key figures
involved in the 1987 Montreal Protocol, from Dr. Susan Solomon to Dr. Robert Watson,
the chair of the International Atmospheric Ozone Assessments from 1980 to 1987.
Through this source, I learned about the Montreal Protocol’s connection to climate
change as a whole as well as why the treaty became so successful. Collectively, the
lasting significance of this protocol as conveyed through this source only emphasizes
the scope of cooperation necessary to resolve the stratospheric ozone depletion issue.

Schienberg, Jonathan. "Healing the Ozone: First Steps Toward Success." PBS Learning Media, 2023,
ca.pbslearningmedia.org/resource/healing-the-ozone-first-steps-toward-success-video/r
etro-report/. Accessed 12 Jan. 2024.

From PBS, this Retro Report documentary overviews the Montreal Protocol and the
perspectives involved in the discussion around stratospheric ozone depletion. One of
the crucial parts from this source was information about the industry’s unwillingness to
accept scientific findings pointing towards CFCs as the source of stratospheric ozone
depletion, which was shown through an archival CBS clip from 1975 reporting the
representatives’ unwillingness to accept. By emphasizing on the conflicting
perspectives, I was able to highlight the difficulty of coming to a consensus for ozone

depletion regulations.



"Why you don't hear about the ozone layer anymore." YouTube, uploaded by Vox, 24 Nov. 2021,
www.youtube.com/watch?v=CaLOiGEDPJQ. Accessed 12 Jan. 2024.
This Vox documentary provides a general overview of the Montreal Protocol, including
the science that led up to the 1987 ratifications and its modern impact. The video also
contains an interview with Dr. Susan Solomon, from which I learned why the long CFC
lifetime significantly impacted ozone depletion rates. In addition to using this fact in
my paper to show why CFCs were especially threatening in the long-term, this source

helped me corroborate on the sequential events surrounding the Montreal Protocol.



