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Welcome Letter 
 

Hi delegates! My name is Emily Yan and I'm a junior double majoring in 

Environmental Science and Environmental Economics and Policy at UC Berkeley! I'm 

originally from Palos Verdes Estates in Southern California and have done MUN all 

throughout high school until now! I am deeply passionate about sustainability and am 

helping businesses become more sustainable as a Project Manager in my 

environmental consulting group on campus. My specific interests include sustainable 

food systems, renewable energy, and corporate social responsibility! Below are 

introductions from your vice chairs: 

Michael Eliot is a third year computer science major at Berkeley, and is from 

southern California. He is interested in machine learning, deep learning, and software 

development specifically for the energy management field. He is very excited for 

BMUN, and to hear how delegates will tackle complex environmental issues! 

Sarah is a first year Environmental Economics and Policy major from Albany, 

California. She enjoys reading bad poetry, over-caffeinating, and exploring the San 

Francisco Bay Area. She is also committed to learning about new ideas and expanding 

her worldview everyday. Sarah is incredibly excited for BMUN 66. 
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Dylan Alcantara is a first year student at Berkeley and in BMUN. As an intended 

Business Administration major and Food Systems minor, Dylan hopes to address world 

issues in the real world through global business. A Huntington Beach native, Dylan 

enjoys traveling, camping, playing sports and of course MUN! Dylan is enthusiastic for 

the upcoming conference and is excited to facilitate a learning environment for his 

delegates as well as himself.  

 

I am so excited for BMUN 66 and can't wait to hear the great discussions that 

will take place on these pressing environmental issues!   

 

Emily Yan 

Head Chair, United Nations Environmental Programme 

Berkeley Model United Nations, Sixty-Sixth Session 
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OCEAN ACIDIFICATION 
 

Topic Background 

 

Ocean acidification has changed the world’s oceans tremendously. Increasing 

amounts of CO2 in the atmosphere, the same cause for climate change, over time have 

been absorbed into the ocean, and consequently oceans have become 30% more 

acidic over the last 200 years (Waters). Over 525 billion tons of CO2 have been 

absorbed by ocean waters, lowering the overall pH and putting aquatic ecosystems at 

risk of collapse (Waters). While climate change has received much of the attention on 

global news sites and social media, it’s imperative that ocean acidification be 

addressed at the same level, if not more, due to its devastating impact on global food 

systems and the environment. Climate change and ocean acidification are created by 

the same drivers, which is why ocean acidification is also referred to as “the other CO2 

problem” (Doney). Ocean acidification that must be addressed seriously by the global 

community as it cannot afford to lose the ocean and its resources. 

 Ocean acidification is not a new issue. Looking at Earth’s history, there have 

been periods of extremely high CO2 levels in the past, which have resulted in major 

ocean acidification events. The Permian-Triassic extinction event was the largest mass 
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extinction to have occurred in the past, killing 90% of marine animals and 70% of land 

animals (“The Permian Period and Extinction”).  Many attribute this mass extinction to 

several volcanic eruptions spewing out debris and volcanic CO2, resulting in chaotic 

climate change and a great ocean acidification event that killed almost all calcifying 

organisms (“Lessons From History on Ocean Acidification”). However, during that 

event, the ocean pH level dropped 0.7 units from volcanoes emitting nearly five times 

the carbon emissions compared to all fossil fuel resources on Earth. While the current 

situation isn’t as severe, increasing CO2 levels will have a considerable impact over 

time, as pH units have already dropped 0.1 units and are predicted to drop by 0.2-0.3 

units by the end of the century (“Lessons From History on Ocean Acidification”).  

 While natural sources of CO2 have been the cause of ocean acidification events 

in the past, the current event is occurring as a result of anthropogenic CO2 or “the 

excess CO2 added to the ocean and atmosphere from human fossil fuel combustion 

and deforestation” (Doney). The onset of the Industrial Revolution at the start of the 

19th century is what spurred the rise of anthropogenic CO2 emissions, increasing 

atmospheric CO2 by more than 40% from preindustrial values (Cooley). Studies have 

shown that currently “no area is unaffected by human influence and that a large 

fraction (41%) [of the ocean] is strongly affected by multiple drivers,” rising CO2 levels 

being one of those drivers (Halpern). With oceans absorbing approximately 30% of 
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atmospheric CO2 levels, the international community must work to slow and reduce 

carbon emissions (Cooley). 

 

Understanding Ocean Acidification 
 

The first step to combatting ocean acidification is understanding how and why it 

occurs. As mentioned before, ocean acidification is a result of CO2 being absorbed into 

the ocean from the atmosphere.  Atmospheric CO2, once dissolved in ocean water 

through air and sea gas exchange, reacts with water and forms H2CO3 or carbonic acid. 

Carbonic acid is a weak acid and can dissociate into HCO3
- (bicarbonate) and CO3

2- 

(carbonate) ions when it loses a hydrogen ion (H+). The buildup of hydrogen ions from 

dissociating carbonic acid not only causes ocean pH levels to drop, but also causes 

carbonate levels in the ocean to drop (Doney).  The reaction is shown here:  

 

 

CO2 (atmos) ↔ CO2 (aq) + H2O ↔ H2CO3 ↔ H+ + HCO3
- ↔ 2H+ + CO3

2- 

 

**You don’t have to memorize this, but it’s important to 

understand the science behind ocean acidification! 
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The environmental impacts of ocean acidification are devastating and will have 

enormous consequences on aquatic ecosystems. The abundance of hydrogen ions in 

the water allows hydrogen ions to react with carbonate ion (CO3
2-) to form bicarbonate 

(2HCO3
-) (Waters). This process depletes the amount of available carbonate ion that is 

necessary for calcifying organisms to make their shells and survive. Calcifying 

organisms rely on available carbonate ion to combine with calcium (Ca2+) ion to make 

calcium carbonate (CaCO3) for shell-building. These hydrogen ions can also dissolve 

existing carbonate structures by breaking apart calcium carbonate and reacting with 

the carbonate ion, which can be highly detrimental to ecosystem functionality (Waters). 

This is further supported by a study that has shown that “ecosystems with the highest 

impact scores include hard and soft continental shelves and rocky reefs,” where corals 

and calcifying organisms can be found (Halpern).  

Calcifying organisms aren’t the only victims of ocean acidification. Studies have 

also found that ocean acidification has a serious impact on fish larvae and their ability 

to survive:“Clownfish larvae have an innate ability to detect predators using olfactory 

cues… , but this ability is lost when larvae are exposed to seawater that has been 

acidified with an atmospheric equivalent of 1000 ppm CO2 (pH 7.8)” (Dixson). 

Currently, the ocean pH levels are at 8.1 and are predicted for drop 0.3-0.4 by the end 

of the century if CO2 levels continue to rise leading to further acidification , which could 

turn out to be very dangerous for developing larvae and their survival (Doney). These 
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consequences from ocean acidification could change how aquatic ecosystems function 

permanently, as there could be a large decline in calcifying organisms, possibly giving 

non-calcifying organisms a competitive advantage and disrupting existing inter-

organism relationships (food webs, predator-prey, etc.).  

 

Ocean Acidification and Food Systems 
 

Looking beyond environmental impacts, the international community needs find 

effective solutions to this issue due to its socio-economic effects. Seafood is a 

necessary part of people’s diets today and a large source of revenue for many 

countries. In 2010, 15% of animal protein for the world’s population came from fish, 

including shellfish (Turley). Direct human consumption of fish caught and cultured rose 

from 67% in the 1960s to 87% in 2016 (Kinver). Additionally, worldwide exports of 

fishery products totaled up to $148 billion in 2014, making it a crucial part of the world 

economy (“Global per Capita Fish Consumption…”). With ocean acidification creating 

severe problems for aquatic ecosystems, it will deal a great blow to global food supply 

and economies.  

The effects of ocean acidification will threaten food security for many countries 

that are reliant on the ocean for food supply. Food security is defined as “a condition 

when all people at all times, have physical and economic access to sufficient, safe and 
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nutritious food to meet their dietary needs and food preferences for an active, healthy 

life” (Turley).  The calcifying organisms that will be affected by ocean acidification 

include mollusks and crustaceans, that are crucial to many diets across the world. 7% of 

world seafood consumption came from both wild and aquacultured crustaceans, such 

as prawns, lobsters, and crabs (Turley). In 2006, marine mollusks, such as clams, 

mussels, oysters, scallops, and abalone, made up 9% of world total fishery production 

(“Mollusks”; Narita).  Additionally, according to the FAO, primary production hotspots 

that support the marine food web are subject to danger due to ocean acidification and 

could cause a chain of devastating events (“Environmental Consequences of Ocean 

Acidification…”). Exponential population growth already creates a global issue of 

hunger, and the damage from climate change and ocean acidification will only 

exacerbate this glaring issue by reducing supply for a world with forever increasing 

demand. With such important species at risk of death, and the unknown effects of 

long-term acidification on the rest of their ecosystems, the global food supply from 

oceans will be altered permanently if ocean acidification continues. 

Economies around the world will be impacted by these changes. . The total 

value of marine mollusks added up to 15 billion USD in 2006, and grew even more in 

six years to 100 billion USD by 2012 (Narita).  These numbers will continue to grow 

over time due to rising demand for mollusks “with expected income growths combined 

with business-as-usual emission trend towards the year 2100”, not to mention 
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exponential population growth factoring in as well (Narita). Many countries cannot 

realistically endure this acidification event without risking “substantial revenue declines, 

job losses, and indirect economic costs” (Cooley). In the US alone, if there were to be a 

10-25% decrease in mollusk harvests from its 2007 levels, there would be a loss of 75-

187 million USD in revenue in each following year (Cooley). The loss of even a few coral 

reefs from ocean acidification, and more importantly rising sea temperatures, could 

translate to a loss of $14 to $20 billion US dollars through 2100 (Speers).  

It’s evident that ocean acidification has more than just an environmental impact, 

which makes this issue even more urgent to fix. Currently, there is not enough scientific 

evidence and observation to be certain of how ocean acidification will change the 

world’s oceans and their inhabitants. There could very well be synergistic effects 

between ocean acidification and rising sea temperatures that could be even more 

devastating to aquatic ecosystems. The international community must work together to 

solve this issue and curb CO2 emissions. Any solution that does not involve reducing 

carbon emissions will not directly solve this issue.  
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Past UN Actions/Intergovernmental Organization Response 

 

UNCLOS 
 
 On April 29th, 1958, the first meeting of the United Nations Conference of the 

Law of the Sea (UNCLOS) was held in Geneva. While the effects of climate change had 

not yet been discussed by countries, two more conferences were held and finally in 

1982, the United Nations Convention on the Law of the Sea was adopted (Treves). This 

convention would meet every year from 1993 onward, until its name was changed to 

the United Nations Convention on the Ocean and Law of the Sea in 1997 (“General 

Assembly Resolutions and Decisions…”). Early resolutions passed by the convention 

did not discuss ocean acidification, the effects of climate change on the ocean, or the 

importance of sustainably managing oceans for their resources until Resolution 

A/RES/55/7 was passed in 2001. This resolution wrote that countries were “Mindful of 

the importance of the oceans and seas for the earth’s ecosystem and for providing the 

vital resources for food security and for sustaining economic prosperity and the well-

being of present and future generations” (A/Res/55/7). From this resolution onward, 

there seemed to be a shift in agenda for the UN Convention on the Ocean and Law of 

the Sea, from primarily political sea disputes to sustainable development and ocean 

resource management. Countries focused on battling direct and indirect pollution, 
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managing coral reefs and their health, and preserving biodiversity (A/Res/62/215).  

Resolution A/RES/62/215, passed in 2008, was the first resolution to include ocean 

acidification in its agenda, noting that “the progressive acidification of oceans is 

expected to have negative impacts on marine shell-forming organisms and their 

dependent species, and in this regard encourages States to urgently pursue further 

research on ocean acidification, especially programmes of observation and 

measurement” (A/Res/62/215). 

 

Other Involved International Agencies 
 
 Beyond the convention, various other intergovernmental organizations have 

taken action to fight rising CO2 levels and its impact on the environment. The 

Intergovernmental Panel on Climate Change (IPCC) was founded in 1988 by the World 

Meteorological Organization and UNEP to help the international community fight 

climate change and its impacts by providing scientific information and “formulating 

realistic response strategies” (“History of IPCC”). From the IPCC, the United Nations 

Framework Convention on Climate Change (UNFCCC or also known as the Conference 

of the Parties, COP) was born and entered into force in 1994, after being signed in Rio 

for the first time in 1992 (“UNFCCC -- 20 Years of Effort and Achievement”). While 

marine and coastal biodiversity was made a priority during COP 1, COP 21 is perhaps 
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the most famous of the meetings as it brought together “all nations into a common 

cause based on their historic, current, and future responsibilities” (“UNFCCC -- 20 

Years of Effort and Achievement”; “Background”). 195 nations signed onto this 

agreement and vowed to “combat climate change and unleash actions and investment 

towards a low-carbon, resilient and sustainable future” (“UNFCCC -- 20 Years of Effort 

and Achievement”).  

Additionally, the Nairobi Convention/Nairobi Work Programme, which entered 

into force in 1996 as a part of UNEP’s Regional Seas Programme, is a partnership 

between the governments that share the Indian Ocean and works to “address the 

accelerating degradation of the world’s oceans and coastal areas through the 

sustainable management and use of the marine and coastal environment” 

(“Introduction”). This organization has been a long-time advocate for actions 

addressing ocean acidification and focusing on policies that will not only heal the 

ocean, but also support economies reliant on fisheries and aquaculture (“Why 

Managing Ocean Acidification…”). Lastly, the Convention on Biological Diversity, 

passed in conjunction with the Convention on the Ocean and Law of the Sea, has also 

been a great supporter of reducing ocean acidification impacts on marine biodiversity 

and have released several scientific reports on the topic (“Publications”).  
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Current International Actions and Response 

 

In recent years, ocean acidification has been more heavily emphasized 

throughout the international community as an issue that must be addressed quickly 

and effectively. With the effects of rising CO2 levels more clear than ever, countries are 

working tirelessly to create a more sustainable future for the next generations to come. 

Sustainable Development Goals (SDG) were created in 2015 as a part of the 2030 

Agenda for Sustainable Development and are used to fill in the gaps of the Millennium 

Development Goals, which many countries felt fell short in scope of solving issues 

(“Sustainable Development Goal 14”).  SDG 14 is named “Life Below Water” and 

strives to “conserve and sustainably use the oceans, seas and marine resources for 

sustainable development” (“Sustainable Development Goal 14”).  Progress on this 

goal has led to increased recognition of ocean acidification as being a greater threat to 

marine biodiversity and putting more effort into research and reporting for acidity 

levels in the oceans (“Sustainable Development Goal 14”).  Specifically, SDG 14.3 

concerns minimizing the impacts of ocean acidification.  
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The OA Alliance 
 

The most recent United Nations Oceans Conference was held in New York from 

June 5-9 in 2017. This conference focused on supporting SDG 14 and addressed 

ocean acidification, amongst many other topics concerning marine health and 

sustainability. Countries made a call to action to “develop and implement effective 

adaptation and mitigation measures that contribute to increasing and supporting 

resilience to ocean and coastal acidification, sea-level rise, and increase in ocean 

temperatures” (Our Ocean, Our Future…”). Additionally, at this conference, the Ocean 

Conservancy, a non-governmental organization founded in 1972 committed to ocean 

advocacy, raised its support for the International Alliance to Combat Ocean 

Acidification (OA Alliance) and to help achieve UN SDG 14.3 by: 

1. Advance scientific understanding of ocean acidification. 

2. Take meaningful actions to reduce causes of acidification. 

3. Protect the environment and coastal communities from impacts of a changing 

ocean. 

4. Expand public awareness and understanding of acidification. 

5. Build sustained support for addressing this global problem (Ocean 

Conservancy). 

The OA Alliance is an organization that brings together both government and affiliate 

members at all stages of knowledge about ocean acidification and works to further 



BERKELEY MODEL UNITED NATIONS 15 
 

scientific understanding of ocean acidification and help reduce its impacts (“FAQs”). In 

addition to attending the conference, the OA Alliance further helped the cause by 

hosting a side event for UN nations interested in joining the alliance (Cooley). During 

this event, representatives from Washington state shared their state’s experiences with 

loss in shellfish production, speaking to other representatives from France, Chile, 

Tuvalu, and the state of California (“West Coast States…”).    

 In conclusion, much research must still be done to know the full impact of ocean 

acidification. Synergistic effects with increasing sea temperatures, rising sea levels, and 

other forms of oceanic pollution could create even greater problems that the 

international community must be prepared to deal with. While solutions for mitigating 

ocean acidification are important, finding ways to adapt to various effects of the issue 

will also be pertinent to discussing how the international community should deal with 

ocean acidification.   
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Case Studies 

 

Ocean Acidification in Australia  
 
 As a nation that relies on the pacific ocean both for tourism and fishing, Australia 

has begun seeing the effects of ocean acidification. Australia is home to one of the 

seven natural wonders of the world, the Great Barrier Reef. Ocean acidification 

removes available CaCO3 in the water that corals need to build their skeletons, thus 

making them brittle and less resilient to outside forces. Accompany this with rising 

ocean temperatures, and the entire reef is at risk of falling apart. From an Australian 

government perspective, the coral reef dying could have catastrophic impacts on its 

eco-tourism industry. With the ecotourism industry generating $1.12 Billion each year, 

along with improving global perception of Australia, it’s critical for Australia to protect 

its key nature landmark (“Ecotourism Australia Limited Annual Report 2014-2015”).  

The other key effect of ocean acidification is on the aquaculture and fishing 

industry. As acidity levels in the ocean begin to increase, it can shift ocean ecosystems, 

thereby disrupting aquaculture and fishing (O'connor). Take for example shellfish 

production, specifically oysters. Oysters are presented with many issues from ocean 

acidification. The wide variation in Calcium carbonate content in ocean water caused 

by ocean acidification, makes it more difficult for oysters to maintain their shell (“What 
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Is Ocean Acidification?”). Additionally, oysters have a very specific temperature for 

fertilization, and shifts in ocean temperature can cause mass oyster infanticide (Parker). 

The oyster industry itself is valued at almost US$28.9 million, and many other shellfish 

experience similar issues, thus this issue is not just enviromental it’s also economic 

(O’Connor). This dual reasoning allows for the government of australia to take stronger 

action against ocean acidification.  

Most of the action by the Australian government has focused on developing 

institutions that help protect marine ecosystems, increasing research efforts to 

understand the effects of climate change on australian wildlife, and working bilaterally 

with other nations to try and improve ocean conditions. The Australian government has 

already pledged $200 million annually to maintaining the reefs, and maintains a Reef 

2050 Long-Term Sustainability Plan to establish overarching frameworks to protecting 

the reef (“Managing and Protecting the Great Barrier Reef”). For example, dumping 

waste is heavily regulated and clean, and shipping routes are redone to avoid key 

preserved areas. Australia also continues to monitor ocean acidification effects on the 

reef through their Great Barrier Reef Outlook Report, and invests in research through 

the Australian Institute of marine science (“Great Barrier Reef Outlook Report”; “Ocean 

Acidification”). Lastly, Australia continues to support international legislation to combat 

climate change such as the Paris Agreement (“Trouble in the Water…”). Overall, as a 
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nation that is heavily dependent on the ocean for economic survival, Australia 

continues to be deeply concerned with ocean acidification. 

 

Oysters and Ocean Acidification 
 

Ocean acidification can be particularly damaging to the larvae of sea creatures 

such as mollusks. Developing nations will be particularly affected by ocean acidification 

because of their dependence on seafood as a source of protein however developed 

countries are not exempt from these consequences.  A higher acidity of ocean waters 

translates to less carbonate ions for oyster larvae (commonly known as oyster seed) to 

use for growth. Oyster larvae need carbonate ions to harden their sells and is vital to 

their survival. According to Richard Feely, a researcher at NOAA, insufficient amounts 

of carbonate ions due to low pH can kill Pacific oyster seeds within two days (“Trouble 

in the Water…”). 

As a result in ocean acidification, America’s Pacific Northwest oyster production 

has plummeted. According to the Washington Shellfish Initiative, in the US state of 

Washington alone, the shellfish industry contributes over $107 million annually to the 

state’s economy as well as providing over 3,200 jobs (“Washington Shellfish Initiative”).  

The United States is the world’s second largest producer of Pacific oysters but saw 

dramatic drops in production when oyster seed yield in this area dropped by 80% 
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between 2005 and 2009 (“Trouble in the Water”; “Crassostrea Gigas”).  Some oyster 

farms recorded over an 80% oyster seed mortality rate in just 2006 alone (Grossman). 

The disastrous oyster seed die off threatened the entire Pacific Northwest shellfish 

industry.  

 Thankfully oyster growers in the American Pacific Northwest have been able to 

regain approximately 75% of their losses through a manipulation of their environment 

(Grossman). Currently the industry of oyster seeding no longer uses seawater alone in 

its growth processes but rather includes additional sodium carbonate and eelgrass to 

maintain optimal pH levels for the oyster seeds (Newcomb). Another alternative to save 

the Pacific Northwest’s oyster industry is through the introduction of different species 

that are more likely to survive the increasingly acidifying oceans. The Olympia oyster is 

different from the commercially used Pacific oyster as its larvae does not begin to 

develop its shell immediately after its fertilization and when they do begin to develop a 

shell, it happens slowly (“News and Research Communications”). This means that the 

Olympia oyster does not wholly depend on a strong shell early on in its life cycle to 

grow and is therefore more resilient to the decreasing ocean pH. However, due to its 

slower growth cycle, Olympia oysters are not being introduced into the commercial 

oyster industry despite its resilience to ocean acidification (“News and Research 

Communications”). 
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Questions to Consider 

1. How is your country directly affected by ocean acidification, whether it be 

environmentally, socially, or economically?  

2. Who should take the responsibility in helping reduce ocean acidification? Should 

this responsibility be divided evenly amongst everyone or should certain 

countries take more responsibility than others?  

3. Based on policy and past actions, does your country prioritize mitigating ocean 

acidification or adapting to its future consequences or both?  

4. How can the international community best deal with adapting to the 

implications of ocean acidification (rather than trying to reduce them), should it 

follow current patterns? 
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INCREASING ACCESS TO RENEWABLE ENERGY 

IN DEVELOPING COUNTRIES 

 

What is Renewable Energy? 

 

 With over 7.5 billion people currently inhabiting this planet, demands for energy 

have never been higher. As the world’s need for energy and the reliance on technology 

continue to grow, implementing sustainable energy systems will be key to providing 

enough energy for future generations. Currently, the world’s primary resource for that 

energy is fossil fuels, which have contributed to the looming rise of CO2 levels in the 

atmosphere since 1850 (Renewable Energy Sources…). Countries across the globe 

have already made considerable steps toward a fossil fuel-free world. In 2016, 161 

gigawatts (GW) of renewable power were installed globally, raising the total renewable 

energy generation by 9% from 2015 levels (Advancing the Global Renewable Energy 

Transition). Despite this growth, the transition to renewable energy systems isn’t fully 

meeting its potential due to a fall in global investments, lagging technology for 

heating/cooling and transportation, and increasing government subsidies for fossil 

fuels (Advancing the Global Renewable Energy Transition). This is why it’s imperative 
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that the international community collaborate to improve access to renewable energy 

and improve energy efficiency in order to achieve the goal of a sustainable future that 

not only benefits humans, but also uses the Earth’s resources wisely.  

 Renewable energy is “energy generated from natural resources, such as 

sunlight, wind, rain, tides, and geothermal heat, which are renewable or naturally 

replenished” (“What Is Renewable Energy?”). With technological developments over 

time, energy can now be generated through solar power, biomass, geothermal heat, 

water, the oceans, and wind (Renewable Energy Sources…). Here is a brief description 

of the various types of renewable energy: 

Solar power 

This form of energy utilizes the sun to produce electricity with photovoltaics (PV), 

concentrating solar power (CSP), and solar thermal heating and cooling (Renewable 

Energy Sources…).  Solar power is utilized for heating, cooling, lighting needs, and 

could possibly be used to produce transportation fuel (Renewable Energy Sources…).  

The sun is intermittent, however, based on location and climate, which can be a large 

drawback if the intermittency does not match energy demands.  

Bioenergy  

Bioenergy is created from a wide range of biomass resources “including forest, 

agricultural livestock residues, short-rotation forest plantations, energy crops, organic 
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component of municipal solid waste, and other organic waste streams”. Biomass can 

be turned into various forms of energy for electricity, heat, and fuels for transportation 

(Renewable Energy Sources…). While biomass output is usually stable, bioenergy 

projects are dependant on local supply (Renewable Energy Sources…). 

Geothermal Energy 

This energy source uses thermal energy from Earth’s core, extracting it through 

wells and creating hydrothermal reservoirs. Geothermal power plants use fluids at 

different temperatures to generate electricity, district heating, or heating and cooling 

applications. Geothermal power creates a constant output, so there is no issue of 

intermittency with this source of energy (Renewable Energy Sources…). 

Hydropower 

Hydropower takes water movement from high elevation to low elevation to 

generate electricity. The most common type of hydropower project is dams, which can 

also be utilized for drinking water, water navigation, and flood and drought control 

(Renewable Energy Sources…).  While dams are great at creating a stable output of 

energy, they also create environmental issues such as flooding in areas upstream of the 

dam, disrupting important fish migration patterns, and holding back sediments needed 

downstream to replenish ecosystems (“Environmental Impacts of Dams”).  
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These alternative forms of energy are crucial to sustainable development and 

providing energy security for everyone. Sustainable development is defined as 

“development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs” (Dincer). While current sources of energy 

can be cheaper than some renewable energy sources, they will be depleted and 

eventually used up over time, which will cause future problems if we are limited by 

existing infrastructure. Energy alone is the main driver to climate change and accounts 

for 60% of greenhouse gases emitted (“Energy…”). CO2 levels are as high as 408.84 

ppm today, and continue to climb each year (“CO2 Earth Are We Stabilizing Yet?”). By 

transitioning to renewables, CO2 emissions can be avoided along with the several 

consequences from CO2 level rise (sea level rise, ocean acidification, global warming, 

etc.).  

 

Past and Current UN Actions 

 

Transitioning to renewable energy has been addressed by the international 

community throughout the last century. However, international action in the 1980s was 

not fruitful, according to the UN Development Programme and World Bank, with 

several international donor programs underestimating repair and maintenance of PV 
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systems and projects lacking “institutional and commercial viability” (Martinot). The 

German aid agency, GTZ, observed that most projects were focused primarily on pilot 

programs and testing, rather than actual implementation to disseminate renewable 

energy to communities without access (Martinot). As a result, many donor aid programs 

had left a bad impression on the international community.  

 

The Global Environmental Fund 
 

In 1991, the World Bank, United Nations Development Program (UNDP), and 

UNEP worked together to create the Global Environmental Fund (GEF), a trust-funded 

program, in order to combat Earth’s environmental issues (“About Us”). After some 

restructuring in 2005, the GEF was moved out of the World Bank systems and is now 

the financial mechanism for the UN Convention on Biological Diversity and the UN 

Framework Convention on Climate Change (UNFCCC) (“Zimbabwe”). The GEF has 

been utilized to help implement numerous renewable energy projects in developing 

countries, such as Zimbabwe, Sri Lanka, Tunisia, and Mexico (“The GEF and Renewable 

Energy”; “Zimbabwe”). Having provided approximately $900 billion dollars for over 

110 environmental projects in the developing world, the GEF is the main source of 

funds for renewable energy development (“The GEF and Renewable Energy”). This 

organization has been monumental in designing effective strategies and programs for 
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long-lasting renewable energy systems. While not all projects are successful, the GEF 

has provided financial backing to multiple investments in modernizing rural energy 

systems and global environmental projects.  

 

Rio Earth Summit 
 

However, the 1992 UN Conference on Environment and Development (also 

known as the Rio Earth Summit) was a turning point for the international view on 

renewable energy. Countries recognized the need to prioritize the use of renewable 

energy during the process of increasing energy efficiency and improving urban 

sustainability. The agenda also made a call to action for developing countries to 

“formulate national action programmes to promote … energy saving and renewable 

energy technologies” and to “promote wide dissemination and commercialization of 

renewable energy technologies” (“United Nations Conference…”). International 

organizations and donors were also requested to support developing countries with 

access to research and study results to improve energy efficiency (“United Nations 

Conference…”). This conference was a wake up call for the international community to 

actively work together and take steps to effectively implement renewable energy.  

Acting upon ideas discussed in the Rio Earth Summit, countries signed the 

famous Kyoto Protocol in 1997 and it officially entered into force in 2005. In this 
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agreement, industrialized nations committed to reducing greenhouse gas emissions by 

an average of  5.2% by 2012 (“What Is the Kyoto Protocol…”). To help countries reach 

this goal by 2012, countries could utilize three mechanisms: international emissions 

trading (IET), joint implementation (JI), and the clean development mechanism (CDM). 

Out of all three, the CDM was the most successful in helping countries achieve their 

commitments from the Kyoto Protocol (Sandbag). The CDM has two main goals:  

1. The first goal is to help countries lacking emission targets (developing 

countries) with sustainable development. 

2. The second goal is to assist countries with emission targets (developed 

countries) in reducing greenhouse gas emissions by creating CDM projects in 

countries without emission targets (Sandbag). 

This mechanism essentially allows countries to offset emissions in their own territory by 

creating clean and sustainable development projects in developing countries, 

simultaneously achieving both goals and benefitting both developed and developing 

nations. By 2012, the CDM raised approximately $43 billion dollars of foreign 

investment and $215 billion dollars for about 5,000 CDM projects (“UN Touts Clean 

Development..”). Additionally, these CDM projects generated 110 gigawatts of new 

renewable energy capacity (“UN Touts Clean Development..”). Despite these 

successes, the CDM also received wide amounts of criticism from the international 

community. Some raised questions about the sustainability of some projects, the 
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human and lands rights issues that would arise during the implementation of projects, 

and the amount of engagement from all developing countries with sustainable 

development, since 80% of CDM projects originated in China and India (Sandbag). 

While the CDM was not a perfect strategy to encourage greenhouse gas mitigation 

and sustainable development, it did have a sizable contribution to exchanging ideas, 

creating jobs and infrastructure, and pushing countries towards the goals outlined in 

the Kyoto Protocol.   

In 2012, Secretary General Ban Ki Moon declared that year as the International 

Year of Sustainable Energy for All, in response to resolution 65/151 (International Year 

of …). Resolution 65/151 passed by the General Assembly “requested the Secretary 

General … to organize and coordinate activities to be undertaken in 2012, the 

International Year of Sustainable Energy for All ” and recommended that countries use 

that year as a platform to raise awareness for energy issues (International Year of …). 

The Global Action Agenda was created in April 2012, “providing tangible entry points 

for all stakeholders to take action” (International Year of …). This agenda provided 11 

actionable target areas that countries can use to “drive progress and catalyse change” 

(International Year of …).  The international community found the International Year of 

Sustainable Energy for all to be a successful year of raising awareness for sustainable 

energy development, providing a forum for multiple actors to share their methods and 
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strategies, and strengthening countries’ commitments to renewable energy 

(International Year of …).  

In 2015, countries agreed to adopt the 2030 Agenda for Sustainable 

Development along with the 17 Sustainable Development Goals detailed in the 

agenda (“Sustainable Development Goals…). The seventh goal aims to “ensure access 

to affordable, reliable, sustainable and modern energy for all” (“Energy..”). Its targets 

include:  

● “By 2030, ensure universal access to affordable, reliable and modern energy 

services 

● By 2030, increase substantially the share of renewable energy in the global 

energy mix 

● By 2030, double the global rate of improvement in energy efficiency 

● By 2030, enhance international cooperation to facilitate access to clean energy 

research and technology, including renewable energy, energy efficiency and 

advanced and cleaner fossil-fuel technology, and promote investment in energy 

infrastructure and clean energy technology  

● By 2030, expand infrastructure and upgrade technology for supplying modern 

and sustainable energy services for all in developing countries, in particular least 

developed countries, small island developing States, and land-locked 
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developing countries, in accordance with their respective programmes of 

support” (“Energy…”) 

In order to achieve these goals, the international community will have to be able to 

finance and create effective strategies to help increase access to renewable energy.  

 

Overall Barriers to Renewable Energy  

 

Despite the many benefits of renewable energy and great amount of funds put 

into renewable energy programs, not all efforts to implement renewable energy are 

successful. The two main problems that developing countries face when it comes to 

energy development are:  

1. “Inefficient production and use of traditional energy sources, such as 

fuelwood and agricultural residues which pose economic, environmental, 

and health threats, 

2. Highly uneven distribution and use of modern energy sources, such as 

electricity, petroleum products, and liquefied or compressed natural gas, 

which pose important issues on economics, equity, and quality of life” 

(Barnes)  
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In addition to these main issues, there are other several barriers to implementing 

renewable energy. There are seven main categories of barriers: market 

failures/imperfections; market distortions; economic and financial; institutional; 

technical; social, cultural, and behavioral; and other types. The following table details 

numerous barriers within each of these categories: 

 

Delegates do not need to memorize all barriers, but should keep the seven main 

categories in mind while researching their own countries’ renewable energy policies 

and solutions. 

 

 
Barrier Category 

 

 
Barriers 

 

 
Remarks 

 
 

Market Failure/ 

Imperfection 

Highly controlled energy 

sector 

This may lead to lack of 

investments in renewable 

energy technologies 

(RETs). 

Lack of information and 

awareness 

It increases uncertainty, 

and hence costs. 

Restricted access to Technology not available 
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technology or only available at high 

cost. 

Lack of Competition Product cost increases. 

High transaction costs Economic viability of the 

project may be affected. 

Missing market infrastructure It may increase cost of 

product to the consumer. 

High investment 

requirements 

This acts as an entry 

barrier for entrepreneurs. 

Market 

Distortions 

Favour (such as subsidies) to 

conventional energy 

This affects 

competitiveness of 

renewable energy 

adversely. 

Taxes on RETs Cost of energy from RETs 

increases. 

Non-consideration of 

externalities 

Cost of conventional 

energy is less than what it 
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should be. 

Trade barriers Cost of RETs may go up, 

for example due to high 

taxes on RET imports. 

Economic and 

Financial 

Economically not viable Cost reduction in RETs 

needed. 

High discount rates Incentives may be needed 

in the initial stages. 

High payback period Project becomes unviable. 

Market size small Economy of scale cannot 

be achieved. 

High cost of capital It may affect economic 

viability. 

Lack of access to capital Number of producers less, 

and hence competition 

and market efficiency may 

suffer. 
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Lack of access to credit to 

consumers 

It may reduce market size 

High up-front capital costs for 

investors 

Capital costs may also go 

up due to increased risk 

perception. Adverse effect 

on competition and 

efficiency. 

Lack of financial institutions to 

support RETs, lack of 

instruments 

Supply of RET products 

may suffer. Adverse effect 

on competition and 

efficiency. 

Institutional Lack of 

institutions/mechanism to 

disseminate information 

It leads to non-availability 

of information with 

producers as well as 

consumers. 

Lack of a legal/regulatory 

framework 

Renewable energy 

producers may face 

market/economic/financial 
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barriers without this. 

Problems in realising financial 

incentives 

This may be due to red 

tape, leading  to 

economic/financial 

barriers. 

Unstable macroeconomic 

environment 

This may increase risk and 

uncertainty for new 

investments. Only 

products with low payback 

period may be acceptable 

Lack of involvement of 

stakeholders in decision 

making 

This can result in 

misplaced priorities. 

Clash of interests This may lead to powerful 

lobbies against RETs.  

Lack of research and 

development culture 

This may make adaptation 

of technology difficult.  
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Lack of private sector 

participation 

Lack of competition and 

inefficiency is possibly due 

to this. 

Lack of professional 

institutions 

Producers’ problems and 

views on barriers cannot 

reach the policy makers 

effectively. 

Technical Lack of standard and codes 

and certification 

Product quality and 

product acceptability is 

affected. Purchase and 

commercial risk increases, 

as also negative perfection 

about technology. 

Lack of skilled 

personnel/training facilities 

This can be a constraint for 

producers.  

Lack of operations and 

maintenance facilities 

This can affect product 

acceptance. 
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Lack of entrepreneurs It may lead to lack of 

competition and supply 

constraints. 

System constraints Market can not be realized 

by producers. 

Product not reliable Market size may get 

affected. 

Social, Cultural, 

and Behavioral 

Lack of consumer acceptance 

of the product 

Market size becomes 

small. 

Lack of social acceptance for 

some RETs 

Affects market size, for ex: 

gas from urban waste for 

cooking may not be 

acceptable to a sizable 

segment 
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Other Barriers 

 

Uncertain governmental 

policies 

It creates uncertainty and 

results in lack of 

confidence. May also 

increase cost of project 

Environmental Environmental 

damages/pollution may be 

unacceptable. 

High risk perception for RETs It increases cost of capital 

(high financial risk) as well 

as discount rate of 

producer. 

Lack of infrastructure RETs such as wind may 

need strong infrastructure 

development such as 

roads, grid connectivity, 

etc. 
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Identifying these barriers to renewable energy implementation is the first step to 

overcoming them. Policymakers and other organizations can utilize this knowledge to 

create policies and programs to overcome some of these barriers. With the right 

policies in place, contribution to world energy supply could rise to as high as 50% (from 

20% currently) in the later half of the 21st century (Akella). 

 

Implementation in Developing Countries 

 

 Over two billion people, located in mostly rural areas, do not have any access to 

“modern forms of energy” and are reliant on biofuels, and approximately half billion 

people have unstable access to such energy (Painuly; Barnes).  Traditional biomass 

supplies an average of 30-45% of energy for developing countries (some countries 

approach 90% energy supplied by biomass), while energy provided by renewables is 

still very low in comparison (Martinot). Some developing countries are highly affected 

by the lack of access to sustainable energy supply, with as high of 90% of populations 

affected in these countries (Barnes). Lack of access isn’t the only struggle that 

developing countries face. Renewable energy, even when successfully implemented, 

can often be too expensive to purchase and maintain for years beyond installation. The 

urban poor in developing countries already spend 15-20% of their income on energy 
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purchases, a number which is likely to increase with modern systems and imported 

technology (Barnes). Increasing access to sustainable energy supplies will help raise 

energy security and significantly improve the livelihoods of many that often without any 

electricity.  

The efforts to disseminate renewable energy in developing countries have had 

mixed results. A recent study found that in 2016, developing countries invested more 

in renewable energy than developed countries because it is a cheaper, more viable 

option (Johnston). Countries like China and India are global leaders in renewable 

energy investment, with China contributing 36 percent of total global investment in 

renewables (Johnston). However, other developing countries are not even able to 

provide energy to all their people, leaving many in the dark. The success of renewable 

energy projects depends on highly variable factors such as geographic location, 

climate, political backing, pricing structures, and many more. As a result, there is no 

“one size fits all” solution that can be used for every community project. In each of the 

following case studies, there are varied reasons for the successes and failures of each 

project that should be noted.  
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Successes  

Nicaragua 

Nicaragua is one of three countries that are not a part of the Paris Climate 

Agreement. However, it refused to do so not because the Agreement was too strict, 

but because the Agreement did not do enough to combat climate change with its 

commitments and goals (Holley). With 75% of its primary energy generation and 50% 

of its electricity production coming from renewables, Nicaragua is charging ahead of 

developed countries in transitioning to renewables (Mellino). This developing country 

owes its success in renewable energy generation to its high renewable potential, 

making investments in wind farms and geothermal plants worth the cost. The 

government decision to invest heavily in renewable energy systems made because 

Nicaragua produces no oil and relied completely on expensive foreign oil imports 

before installing modern energy systems (Otis). A set of policies and tax breaks 

followed this decision, along with socio-economic stability, which led many companies 

to support this transition (Otis). In 2013, 15% of Nicaragua’s electricity came from wind 

power, 12% from hydropower plants, 16% from geothermal plants, 7% of biomass 

power plants, and 50% from fossil fuels (“Nicaragua: Renewables Readiness 

Assessment”). Currently, Nicaragua is focused on tapping into its solar resources, 

which will help it reach its goal of “generating 91% of its electricity from renewable 

sources by 2027” (“Nicaragua: Renewables Readiness Assessment”). What Nicaragua 
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does need to improve in the future is spreading energy services to the 1.5 million 

people who lack access to reliable energy services and the grid(“Nicaragua: 

Renewables Readiness Assessment”). Even so, Nicaragua still remains to be one of the 

most ambitious countries in pursuing full renewable power for its people.  

Thailand 

Thailand is one of few countries in Southeast Asia with nearly full universal 

power access. Thailand’s 99% national electrification rate is partially a result of 

successful PV implementation for rural areas, meanwhile other countries in the region, 

such as Myanmar and Cambodia, only have 32-34% electrification nationwide 

(Magyari). Thailand found success in utilizing PV-hybrid systems, composed of a 

photovoltaic array with battery storage and a diesel or wind-powered backup 

generator. These systems were initially installed in Thailand during a pilot project in 

1990 and were mainly installed in areas with no electricity access, such as rural villages 

and wildlife protected areas (Phuangpornpitak). One study found that if the area had 

enough solar radiation and wind, then the return on investment from the hybrid 

systems would be positive. However, if the amount of solar radiation and wind fell short 

of the amount predicted in the design, then the return on investment would be 

negative (Phuangpornpitak). As a result, Thailand learned that the design of a system 

must clearly match an area’s solar and wind potential to benefit from these systems. 

Thailand also found that technical training and community participation were key 
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factors in the success of these PV systems. Involving community leaders in decision-

making and training people to maintain and operate these systems helped sustain the 

systems beyond their initial installation (Phuangpornpitak). The use of PV-hybrid 

systems and community engagement has helped Thailand become the largest user of 

PV system user in Southeast Asia (Phuangpornpitak).  

 

Failures  

Egypt 

Egypt is relatively new to the “solarworld”, only initially adopting an energy 

policy involving solar in 2014. A sunbelt country, with 2,000 to 3,000 kWh/m2/year of 

direct solar radiation, Egypt is an ideal geographic location for solar power (“Egypt - 

Renewable Energy”).  Additionally, the government set a goal in 2015 to produce 20% 

of power from solar by 2020 (“Egypt to Produce 20%...”). While the world has seen a 

significant rise in solar energy consumption since 2000, Egypt has instead experienced 

a rise in fossil fuel energy consumption with marginal rise in solar production and 

implementation (“Fossil Fuel Energy Consumption (% of Total)”). Back in late 2014 and 

the early 2015 time-period, Egypt experienced severe electrical blackouts throughout 

the country. This prompted an early pro-solar stance, a means of remedying a key 

political issue at the time. However, after signing a mega-deal with German power 
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plants, the energy blackout issue has mostly fallen off the public radar (“Siemens 

Awarded Record…”). This aspect, coupled with sinking oil prices, plus a lack of 

understanding about the solar industry, and a general lack of concern involving 

environmental issues, has led to a severe slowdown in Egyptian solar policy 

development (“Commodity Markets”; Schwartzstein). Additionally, the original 

program to spur solar energy development, a key part of achieving the 2020 goal, 

prevented international arbitration, pushing away nearly all international investment 

(Noueihed). It is problematic to envision a budding future for solar energy in Egypt 

based on these delays and obstructions; however, the solar industry will grow despite 

policies to support it. At a time when Egypt’s economy continues to weaken, many 

energy industry analysts will look to solar to boost economic growth in the country. 

Power Africa 

Power Africa was an initiative, designed by the Obama Administration of the 

United States, to double the access to electricity within one of the world’s poorest 

continents (Olorunnipa).  This initiative had ambitious goals of installing more than 

30,000 megawatts of sustainably generated electricity and creating about 60 million 

new connections to electricity (“About Us | Power Africa”). However, this $9.7 billion 

plan fell short of its expectations, leaving many with unstable connections and frequent 

energy shortages (Olorunnipa). While the goals for this initiative were already highly 

ambitious, installed systems from this program were generating less than 5% of 
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promised electricity production (Olorunnipa). The biggest problems that arose 

revolved around political discord, affecting funding for projects. The Export-Import 

Bank was tasked with financing $5 billion on American exports for power projects in 

Africa, but does not provide financing for exports from other countries that might be 

cheaper (Olorunnipa). In 2016, the bank only provided $131.5 million as a result of 

“congressional gridlock” over the bank and Export-Import not being able to make new 

loans (Olorunnipa; Nixon). In addition, investors were discouraged from investing in 

power systems for Nigeria due to “a change in political leadership, currency controls, 

and an economic recession sparked by falling oil prices” (Nixon). Unfortunately, with 

this low success rate, the future of Power Africa is quite uncertain with the US 

administration change and the complications in achieving efficient funds. 

 

Implementation in Developed Countries 

 

There’s no doubt that many developed countries have made significant strides 

in energy development. However, developed countries have also had mixed success in 

fully disseminating renewable energy technologies. While some countries have made 

much progress in becoming independent from fossil fuels, that progress has come with 

high costs despite the resources and wealth many developed countries have. Germany 
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is a great example of country that has had to bear extreme costs for the success of its 

renewable energy transition.  

In 2017, Germany showed the world just how successful their “Energiewende” 

(or energy transition) is by breaking a green energy record “by generating 35% of 

power from renewables” for the first half of the year (Wacket). This renewable 

powerhouse has set the most ambitious agenda for renewable energy transition, 

planning to transition completely over to renewables by 2030, and has even closed all 

nuclear power plants as a result of their Atomstop decision brought on by pressure 

from the Green movement (Gregory). With strong government support and funds for 

this energy revolution, Germany has been able to implement different types of 

renewable infrastructure including wind, solar, and hydroelectric power (Wacket). 

Renewable energy dissemination has also been very successful as a result of 

community engagement during the implementation process, similar to the Thailand 

case study (Zoellner). One study found that “the degree of engagement in local affairs 

of the operating company after implementation seems to be an important aspect for 

social acceptance” (Zoellner). Whether local leaders and community members are 

involved in the process does have an impact on whether the community will support 

the new energy system and how successful it is (Zoellner). The German government has 

been instrumental in showing how strong government support can go a long way for 

renewable energy transition.  
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However, this progress has come with considerable costs for the German 

government and its people. In 2016, Germany spent 25 billion euros on the renewable 

energy revolution, and 23 billion of that total were paid by consumers and households 

through a surcharge on electricity bills (Ball). Because Germany does not rely on 

subsidies to make renewable energy affordable and instead utility companies pass 

down the high costs of renewable energy, this renewable energy surcharge composes 

23.6% of household electricity bills (Thalman; Gregory). Households and other 

consumers bear the burden of this “Energiewende”, as Germany subsidizes electricity 

consumption for heavy-energy users like automobile plants (Gregory). These subsidies 

have gotten Germany in some troublesome lawsuits with the European Union for 

allowing “illegal subsidies of heavy industry” (Gregory). Another challenge that 

Germany faces is one that every country faces with renewable energy: intermittency. 

Intermittency is a result from renewable sources not being available 24 hours each day, 

7 days a week. This causes lapses in electricity supply from renewables, which needs to 

be filled in with alternate sources of energy. With the nuclear power plants closing, 

Germany has to rely on coal-powered plants to supply electricity when renewable 

sources are intermittent (Lo).  Thus, CO2 emissions have actually increased to 

compensate for loss of nuclear energy generation (Lo). 

 In conclusion, Germany’s progress in renewable energy has been significant, but 

it clearly is not perfect. As expected with energy-wide transitions, there are many 
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bumps in the road, even despite Germany’s wealth and resources as the fourth-largest 

economy in the world.  

 

Questions to Consider  

 

1. What is your country’s current energy policy and goals? Are these energy goals 

realistic given your country’s resources?  

2. What are barriers (if your country has any) from the chart that your country 

currently struggles with in energy development? How is your country currently 

dealing with these barriers? 

3. What is your country’s stance on whether developed countries aid developing 

countries in energy development? Explain why or why not.  
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