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ABOUT SDSN YOUTH
The Sustainable Development Solutions Network - Youth Initiative (SDSN Youth) was 
established in 2015 to train and equip young leaders with the knowledge and resources in 
order to build a more sustainable future. 

SDSN Youth is one of the world’s biggest networks of young leaders working together to 
accelerate solutions towards Sustainable Development Goals. We connect young people to 
pathways of understanding and action—to shape a sustainable world for future generations.

SDSN Youth has 185 team member organizations from over 35 countries and leads both global 
and local initiatives. The global initiatives cover several sectors, such as sustainable education for 
K-12, sustainable communities, and entrepreneurship. Each program follows the three-step theory 
of change.

Our local initiatives, regional and national networks, cover 20 jurisdictions in various continents. 
Each Regional/National Youth Network focuses on achieving the Sustainable Development Goals 
(SDGs) locally.

The Global Youth Networks Program focuses on youth-led action at a local level. The program 
is backed by the wider SDSN network of universities and knowledge centers and supports the 
localization of SDGs and their implementation, developing long-term transformation pathways 
for sustainable development, promoting education around agenda 2030, and launching solution 
initiatives. The program currently covers 22 national/regional networks, divided into four regions 
namely- Africa, Asia Pacific, Europe, and Americas.

EDUCATE & TRAIN
VOLUNTEERS

IDEATE & COLLABORATE 
IN COMMUNITIES

IMPLEMENT & SCALE 
SOLUTIONS

Member organizations

750+
Regional networks

23
Countries involved

127
Program members

2600+
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ABOUT SDSN YOUTH’S
UN CLIMATE WORKING GROUP
The SDSN Youth Climate Working Group (CWG) is inspired by the Conference of Parties. The 
goal of SDSN-Y CWG is to educate young people about climate change and its impacts, to 
provide solutions and to highlight best practices mitigating the risk.
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ABBREVIATIONS
• AI: Artificial Intelligence
• AQI: Air Quality Index
• BECCS: Bioenergy Carbon Capture and Storage
• BISA: Borlaug Institute for South Asia
• CIMMYT: International Maize and Wheat Improvement Centre
• CSO: Civil Society Organizations
• CSR: Corporate Social Responsibility
• CVA: Climate Vulnerability Assessment
• DACCS: Direct Air Carbon Capture and Storage
• ESG: Environmental, Social and Corporate Governance
• GHG: Greenhouse Gases
• IPCC: Intergovernmental Panel on Climate Change
• ISO: International Organization for Standardization
• IUCN: International Union for Conservation of Nature
• LDC: Least Developed Countries
• NASA: National Aeronautics and Space Administration
• NEA: National Environmental Agency
• NETs: Negative Emissions Technologies
• SDG: Sustainable Development Goals
• SIDS: Small Island Developing States
• SWM: Stadtwerke München
• TWh: Terra Watt Hour
• UNEP: United Nations Environment Programme
• UNFCCC: United Nations Framework Convention on Climate Change
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1. EXECUTIVE SUMMARY
This “Climate Change Guidebook” is an introductory paper to climate change by the SDSN
Youth CWG. It is targeted at young people globally with the objective to give youth a
comprehensive understanding of climate policy, technical solutions around mitigation and
adaptation as well as climate inequalities.

We find that building capacities of youth greatly accelerates climate action. By basing our 
arguments on the need for an inclusive policy dialogue, we want to empower youth to take action 
and to participate in the decision-making process.

No part of society can match up to the idealism, enthusiasm, and courage of young people. Youth 
is becoming more informed, more aware, and more concerned with the state of our planet. We 
want to support this, as the existential threat of climate change has pushed young people to 
become activists, campaigners, and drivers of change.

We first want to give an introduction to climate change by explaining the greenhouse gas
(GHG) effect and associated impacts and risks. Background on climate policy, past action, and
associated climate vulnerabilities allow for sufficient awareness of the future implications of
climate change. In the main part, we outline mitigation and adaptation strategies as well as
giving an overview of the central innovations and technologies in the following sectors: Energy,
industry, agriculture and infrastructure. By showcasing practical measures taken toward
greener cities, we will highlight the European Union as an exemplary case. These offer guidance 
on recent technical solutions and add insights to the current policy dialogue. To give context 
and advocate for accountability, we map primary stakeholders, encompassing the government, 
the private sector and civil society. We finalize this paper with a call to action, underlying the 
importance and feasibility of empowered youth in the fight against climate change.

Since 2015, the SDSN - Youth Initiative has been actively empowering young people to lead the
way for a more sustainable, brighter future for everyone. We remain committed to achieving
the SDGs and the Paris Agreement. With a vibrant community, relevant educational tools and
resources, and impactful innovations, SDSN Youth has transformed itself from an organization
to a movement of change and action.

We believe that the world does not need one perfect act of kindness, it needs 7.7 billion imperfect 
ones. As global citizens, our responsibility is not to find a perfect solution but to focus on our 
influence as an individual which collectively can bring about change. We hope this paper will 
inspire you to find your imperfect action.
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2. INTRODUCTION
TO CLIMATE CHANGE
Climate change refers to the long-term change in Earth’s climate happening over decades,
centuries, or even longer. The cause is rapidly rising GHG levels in the atmosphere, mostly 
as a result of the combustion of fossil fuels (e.g., coal, oil, and natural gas). The latest report 
(sixth Assessment Report) by the Intergovernmental Panel on Climate Change (IPCC) has 
clearly identified human activities as the main driver of climate change [4].

Climate change is defined as a change in climate that is attributed directly or indirectly to 
human activities that alter the composition of the global atmosphere and that is in addition to 
natural climate variability observed over comparable periods by the United Nations Framework 
Convention on Climate Change (UNFCCC)[1].

The World’s Climate is Changing

As per the data analyzed by the climate group of NASA, it is evident that the 
average global temperature is fluctuating more rapidly, sometimes much warmer 
and sometimes even colder. In the past 100 years, the average global temperature 
has increased by 1 °C; which is much faster than ever in mankind’s history.

         Image Source: Climate.nasa.gov
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The term “global warming” refers to the increase in global temperatures. One component of
climate change is global warming and it also involves changes in global weather patterns,
ocean currents, and other processes that are all part of climate change.

It is estimated that the global atmospheric temperatures will increase by 2-4 °C by the year
2100, mostly due to human activities; which may also lead to rising sea levels by 2.5 m by 2100
due to the melting of glaciers and thermal expansion within the earth’s crust [2].

Climate change has been affecting millions of people throughout the world. Coral reefs have
been bleaching, new lows in Arctic sea ice volume were hit, the number of natural disasters is
rising globally (including wildfires, droughts, and floods), and there has been a mass
movement of species [3].

Why is the Climate Changing?

Certain gases within the Earth’s atmosphere (water vapour, CO2, alkane, and 
others) enable daylight to pass through. On the other hand, they stop the 
warmth from escaping back out—very much like enclosing a greenhouse. 
Without the GHG effect, our planet would be uninhabitable to most forms of 
life. However, by constantly adding to the balance of gases in the atmosphere, 
humans have exaggerated this effect, inflicting an increase in temperatures.

 Climate Change Guidebook: Decade of Action 9



2.1 IMPACTS AND RISKS

Impacts of climate change describe the effects on human and natural systems while risks 
depict the potential negative consequences from climate-related hazards integrating both 
the likelihood and the magnitude of impacts. 

Climate-related risks for species, ecosystems, livelihoods, health, well-being, infrastructure as well 
as economic and social dimensions are much lower for global warming below 1.5°C as compared 
to 2°C. Future climate-related risks depend on the rate, peaks and duration of the warming 
effects.

The following list of risks showcases the broad expected impact climate change 
has. Notably, these impacts are projected to be unevenly distributed, affecting 
most severely least developed countries (LDCs). Therefore, vast, multilevel, 
and cross-sectoral up-scaling and acceleration of climate mitigation and 
transformative adaptation will be imperative to keeping temperature rise below 
1.5°C. This transnational effort to slow global warming is expected to reduce 
the severity of the following risks. It enables and saves time for better human 
adaptation and a higher probability to restore natural ecosystems [4].

Inequality 
• due to unevenly distributed disruptions
• mostly affecting LDCs & SIDS
• disadvantaged & vulnerable populations, indigenous peoples local 

communities dependent on agriculture and communities situated 
at coastal areas [5]

Weather 
• extreme hot & cold weather (increasing number of hot days in most 

land regions, especially in tropical regions)
• heavy precipitation in some regions (i.e. increased cyclones) more 

frequent & intense droughts in certain regions
• more frequent forest fires

• 
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Water 
• rise of global sea levels (level below 1.5°C, 0.1 meters) marine icesheet
• instability in Antartica & irreversible loss of ice-sheet in Greenland
• increasing ocean acidity, decreasing ocean oxygen levels strain 

on terrestrial, freshwater and coastal ecosystems strained water 
supply:

 • projected increase of water stress by 50%
 • high variability by regions

Land 
• biodiversity loss & extinction
 • some 105,000 species, 6% of insects, 8% of plants and 4% of   
   vertebrates are projected to be lost over half of the range for  
   global warming at 1.5°C
 • compared with 18% of insects, 16% of plants & 8% of   
   vertebrates for global warming at 2°C
• increase of invasive species (i.e. rats)
• irreversible degradation of ecosystems (i.e. coral reefs are 

projected to decline at 70 -90%)
• degradation of forests
• thawing of permafrost

• lower food security & reduced productivity in agriculture
• for fisheries & aquaculture;
 • reduced yields of maize, rice, wheat & etc
 • higher costs of production of livestock due to water scarcity
• negative health effects due to increase in:
 • cardiovascular & respiratory diseases
 • vector-borne diseases (i.e. malaria, dengue fever, etc.)
• human security
 • increases in poverty & loss of livelihoods
 • rise in agression, violence & conflicts
 • climate migration
• decrease of economic growth
 • due to loss of labour productivity
 • projected damages in 2090 are valued at $9.7 trillion net present value
 • severe impacts projected to be in the subtropics
 • largely dependent on sector (mostly negative effects)
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2.2 PAST ACTION

We are living in the age of the Anthropocene where man-made actions have a significant
impact on earth’s ecosystems subsequently inducing climate change. Due to the complex
interdependencies between countries, the transnational challenge of climate change proves
instinctively a challenge to the United Nations. Collective action is indispensable to fight
climate change. 

The conversation around climate change emerged from the United Nations. At the policy level,
climate change only became a priority in 1968, when the Economic and Social Council discussed 
conducting the landmark United Nations Conference on the Human Environment in 1972. 
Stockholm hosted the conference with delegations from 114 governments. The meeting led to the 
creation of the United Nations Environment Programme (UNEP). It became the first conference 
advocating for collective action against environmental issues.

Consecutively, the Intergovernmental Panel on Climate Change (IPCC) was founded in November 
1988 [7]. The mission of IPCC is to advise national governments on mitigation and adaptation 
of climate change at a national level. The IPCC report published in November 1990 made strong 
remarks on the increase of GHG in the atmosphere caused by human activities.

In December 1990, the UN General Assembly created an Intergovernmental Negotiation
Committee for structuring binding commitments and targets for countries [8]. With the 
negotiation committee’s recommendations, the directive of the UN Framework Convention on
Climate Change (UNFCCC) was adopted in the UN Headquarters in New York in May 1992.

To consolidate immediate action on issues concerning the environment and climate change, the 
UN General Assembly decided to convene in Rio de Janeiro, Brazil, in 1992, as the UN Conference 
on Environment and Development. The conference’s main objective was to formulate a global 
action plan and to create a new international agreement named Agenda 21, a global consensus 
to promote sustainable development and environmental protection. The conference also opened 
for signatures from states to adopt the UNFCCC [9]. After Rio, in 1994, the convention entered into 
force with the aim ‘to stabilize the level of concentrations of GHG at a level that would prevent 
dangerous anthropogenic interference with the Climate.’
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Today UNFCCC is one of the most successful near-universal agreements, with 197 countries
having ratified the convention. To build a more effective framework on climate action, the
Kyoto Protocol was incorporated with the motto of ‘common but differentiated responsibility
and responsive capabilities’ in 1997 [10]. Industrialized countries commit to limit GHG emissions, 
with each having agreed targets. This protocol necessitates the countries to adopt policies 
accordingly and report periodically to curb each state’s emissions. With its complex ratification 
processes, the Kyoto protocol entered into force in 2005. The protocol was subsequently amended 
in 2012 with the Doha Amendment, which aimed to reduce GHG emissions by 18% compared to 
the 1990 levels for the member countries [11].

To develop more tangible action, UN Secretary-General Ban Ki-moon hosted a climate action
summit in 2014 in New York inviting diverse stakeholders, including country governments, civil
society organizations, businesses and local leaders. The main aim was to coordinate efforts to
reduce the global temperature rise well below 2°C. This summit also paved the way for the 
historical Paris Climate Agreement. A legally binding agreement on climate change, limiting
global warming below 2°C, preferably 1.5°C. It was adopted at the Conference of the Parties 21
and endorsed by 196 parties in December 2015 [12].

Apart from the policy and advocacy proposals, the 17 Sustainable Development Goals (SDGs)
adopted in 2015 also contribute to the cause of climate change. The progress of SDGs has a
direct effect on the ability to achieve climate action goals and vice versa. The SDGs are adopted
to create a more sustainable and prosperous future which entails collective action. Here, Goal
13, climate action, plays an important role in combating the effects of climate change. Goal 13
works on strengthening capacity building through awareness about climate change mitigation, 
adaptation and impact reduction. It also encourages the development of resilience and adaptive 
capacity to climate related hazards.
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2.3 CLIMATE VULNERABILITY 
AND INEQUALITY

The IPCC defines climate vulnerability as “the degree to which a system is susceptible to, 
and unable to cope with, adverse effects of climate change, including climate variability and 
extremes. Vulnerability is a function of the character, magnitude, and rate of climate change 
and variation to which a system is exposed, its sensitivity, and its adaptive capacity [13].

Most of us have already experienced some effects of climate change. However, due to the 
variability of climate change on geographical areas, the degree to which people inhabiting these 
areas are affected, differs greatly. Geographically, people from SIDS might experience an existential 
threat to their home country due to rising sea levels, inevitably leading to climate migration [14].

Climate inequality also encompasses economic and social dimensions. Meaning, people in socially 
or economically vulnerable communities have a higher probability of being negatively affected by 
climate change. People from LDCs are often dependent on agriculture for their livelihood, a sector 
that is highly sensitive to climate change. Furthermore, LDCs are situated in the global South 
where changes in the climate are amplified [15].

The cause of climate change is often attributed to industrial activity by developed countries.
Unsustainable economic practices and industrialization have accelerated GHG release. In fact, 70% 
of GHG since 1988 can be attributed to the activities of just 100 companies [16]. Due to the
development and the wealth that resulted from this, developed countries now possess the 
means to adapt to climate change. However, since developing countries are usually located in 
the global south, they are more severely exposed to the consequences of climate change. With 
the combination of unequal distribution of wealth and differing geographic exposure to climate 
change, the severity of climate inequality is intensified [17].

Exposure to
climate hazards

Reduced ability to cope with 
& recover from damages

of climate change

Multidimensional
inequality

Loss of assets & income
(Greater inequality)

GREATER
SUSCEPTIBILITY TO DAMAGES

CAUSED BY
CLIMATE CHANGE
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To reduce these impacts and effectively respond to the challenges, decision-
makers need to understand the climate vulnerabilities and implement 
appropriate measures to address them.

Climate Vulnerability Assessment (CVA) is an analysis of the extent to which 
human and ecological systems are likely to be affected by climate variability 
and change. Climate vulnerability can be determined by three interacting 
factors:

• Exposure
• Sensitivity
• Adaptive capacity

A CVA is an evidence-based analysis to identify the what, where, when, and why of vulnerability, 
considering the social, economic, and environmental systems. CVAs provide pragmatic and 
evidence-based knowledge to design interventions aimed at reducing climate risks [19].

3. MITIGATION AND
ADAPTATION STRATEGIES
The impacts of climate change need to simultaneously be mitigated and adapted. This 
section will explore the definitions of these two terms, their respective significance, their 
differences and synergies, and most importantly possible solutions.

3.1 CLIMATE CHANGE 
VULNERABILITY AND RISK 
ASSESSMENT

Climate variability and climate change can have significant impacts on regional, national, 
and local development efforts. However, the impacts of climate change are not uniform and 
vary significantly in different parts of the world. It varies across regions due to differences 
in the level of exposure and vulnerability of various systems, be it ecosystems, economic 
sectors, or social groups [18].
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3.2 ADAPTATION AND MITIGATION

In the climate change discourse, the two terms - mitigation and adaptation are commonly
used when discussing strategies. According to UNFCCC, these are the two central approaches
in the international climate change process [20].

The United Nations Framework Convention on Climate Change (UNFCCC) defines adaptation
[20] as ‘adjustments in ecological, social, or economic systems in response to actual or expected 
climatic stimuli and their effects or impacts. It refers to changes in processes, practices, and 
structures to moderate potential damages or to benefit from opportunities associated with 
climate change.

While mitigation [21] is defined as ‘efforts to reduce emissions and enhance sinks.’ These efforts
include actions and processes aimed at limiting (or reducing the causes) emissions of the
anthropogenic GHG into the atmosphere and enhancing its removal through sinks and
reservoirs.

We need to prioritise both global-scale mitigation efforts and local adaptation efforts to 
manage risks of climate change. These are not either-or approaches; rather both mitigation and 
adaptation are complementary approaches to deal with the challenges posed by climate change.

16



3.2.1 MITIGATION STRATEGIES

Mitigation strategies will have to address the overhaul of our carbon budget, as for the 
period 1850–2019, a total of 2390 ± 240 GtCO2 of anthropogenic carbon has been emitted. 
To limit global warming to 1.5°C or 2°C, our remaining carbon budget will have to stay below 
500 GtCO2 and 1350 GtCO2 respectively. This will more or less require net anthropogenic 
GHG emissions to become zero. [22]

To achieve net zero, there are commonly three mitigation strategies of use. Firstly, decarbonization 
technologies, such as renewable energy, efficiency gains, nuclear power and switching to greener 
fuels, act preventatively and are well established. Under 3.3. Climate Technology and Innovations, 
we showcase some selected technologies and innovations more closely. The second mitigation 
strategy has diverse sets of application but the technology is not yet as mature as the first 
strategy: Negative emission technologies or NETs. NETs are carbon dioxide removal methods of 
which bioenergy carbon capture and storage is the most mature technolgy wise.

The third strategy revolves around managing solar and terrestrial radiation. It is embedded in
geoengineering technologies. Its main objective is to stabilize and reduce the temperature.
Uniquely, this strategy does not alter GHG levels. Technologies of this strategy are also not yet
mature and there is a lot of unceretainty and risk associated with intervening with global
temperatures. [23]

Altering earth’s radiation balance 
• Temperature stabilization
• Temperature reduction
• Other geoengineering solutions

Negative Emission Technologies 
• Bioenergy and carbon capture and 

storage (BECCS)
• Direct air capture and storage (DACS)
• Biochar
• Enhanced weathering
• Ocean fertilization and/ or ocean 

alkanization
• Soil carbon sequestration
• Afforestation & reforestation

Decarbonization Strategy
• Renewable energy: Biomass, 

Solar-, Wind-energy, Hydropower, 
Biothermal power

• Efficiency gains and savings
• Nuclear power
• Other GHG reduction efforts

 Climate Change Guidebook: Decade of Action 17



3.2.2 ADAPTATION STRATEGIES

In order to effectively respond to climate change and its impacts, there are two strategies 
we can adopt: mitigation and adaptation. Mitigation is related to reducing greenhouse gas
emissions and removing carbon dioxide from the atmosphere to lessen the impact of climate
change and its impacts, while adaptation strategies are primarily focused on improving our
ability to cope with these impacts.

This entails strategies to reduce risks and vulnerability and, in some cases, how to take advantage 
of the new conditions created by climate change effects. In this section, we will focus on 
adaptation strategies that can be adopted.

Climate adaptation is an approach that allows for anticipating new conditions and adjusting actions 
taken accordingly. These types of adaptation strategies can be grouped into three categories: [24]

Structural & Physical Adaptation

These are strategies related to the engineering, technology and the built environment as well as 
ecosystem-based initiatives and services. Examples of structural/ physical adaptation options 
include:

• Development of enhanced drainage networks, flood levees and culverts on roads
• Sea walls and coastal protection structures
• Water-conservative agriculture
• Wetland & floodplain conservation as well as restoration activities
• Enhanced emergency medical services

Social Adaptation

Social adaptation strategies centered around educational, informational and behavioural solutions 
such as:

• Awareness raising and integrating into education systems
• Knowledge-sharing and learning platforms
• Hazard and vulnerability mapping
• Changing cropping practices, patterns and planting dates
• Household preparation fro evacuation and planning

18



Institutional Adaptation

Institutional adaptation pertains to economic, laws & regulations, economic and political
policies and programs. Examples include:

• Financial incentives including taxes and subsidies
• Water tariffs (higher for higher consumers)
• Land zoning laws & building standards
• Laws to encourage insurance purchasing
• Mainstreaming climate change to sub-national and local level
• Community-based adaptation programs

Ultimately, the choice of which strategies to adopt will be based on an adaptation needs and
effectiveness assessment. Lessons learned globally point to a trend of adopting no-regret/low-
regret, win-win strategies that result in an incremental change to reduce impacts while achieving 
co-benefits. However, to effectively adapt to climate change effects, there will need to be more 
transformative changes adopted.
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3.2.3 EQUITY-CENTERED
ADAPTATION AND RESILIENCE

One of the biggest challenges faced by nations around the globe are the social inequalities
threatening the health and well-being of populations most at risk of climate change.

The impact of climate change - such as rising sea levels, air pollution, and extreme storms and
heatwaves - disproportionately affect low-income populations and communities already 
overburdened by economic and social challenges including lack of economic opportunities,
racism, and discrimination [25].

The ability of a community to address the needs of those on the frontlines of climate change 
impacts will determine its success or failure in preparing for climate change risk.

Hence, governments and local area based professionals need to consolidate standards of value
into their climate adaptation planning and execution. This incorporates creating plans that:

• Enforce a robust outreach mechanism in marginalized communities so policymakers can 
incorporate community insights into project objectives and outcomes;

• Promote education initiatives to inform communities about climate change and potential 
adaptation solutions;

• Adopt solutions that will maximize environmental, social, economic and health benefits 
for marginalized populations;

Ultimately, planning for climate adaptation and resilience will be crucial to ensure all communities, 
regardless of income status, language, or race will be prepared to confront and overcome the 
effects of climate change.
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3.3 CLIMATE INNOVATION AND 
TECHNOLOGIES

Innovation fuels our economy and is the only way to ensure and sustain future climate
neutrality. Several nations, corporates and civil societies globally are taking steps to build
solutions and look at ways to mitigate the impending tragedy of climate change.

There are some innovations derived from existing technologies transforming the way we look at
problems and adapt to them. Researchers and technology developers are finding intriguing ways 
to isolate problem areas and the means to stem and reverse additional damage to the planet.

We look into different sectors closely tied to GHG emissions and the technologies that
governments, cities and companies are embracing to mitigate the impact.

Energy 

Energy generation
• Wind
• Solar
• Green hydrogen

Integration of storage
• Grid applications
• Behind the meter
• Electric vehicles

Green Infrastructure 

Waste management
• Reduce, reuse, recycle, 

recovery

Cities of future
• Green mobility
• Biodiversity
• Clean energy
• Building & renovation

Agriculture 

Sustainable food supply
chain
• Plant based alternatives
• Combat soil erosion
• Reduce water & 

pesticide usage
• Downscale fishing

Sustainable agritechniques
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3.3.1 ENERGY AND TECHNOLOGY

Energy is one of the key drivers to achieve sustainable development and is essential for the
socio-economic development of nations. It is estimated that around 60% of the world’s 
carbon emissions are coming from energy, transport, buildings, and water infrastructure 
[26]. Making it obligatory for us to adopt clean alternatives with lower or no carbon emission 
levels.

The energy from the burning of fossil fuels like coal and oil promotes air pollution and generates 
large amounts of greenhouse gases that contribute to climate change. The world’s total energy 
consumption has significantly increased from 109,583 Terra-watt hour (TWh) in 2000 to 162,188 
TWh in 2019, out of which 85% was generated from oil, gas and coal; and only a small portion of 
5% was catered from wind, solar, biofuels and other renewables in 2019. On the other hand, 86% 
of energy was catered from oil, gas and coal; and 0.2% from renewables during the year 2000 [27].

Although there has been an increase in the adoption of renewables in the last two decades, it is 
quite low as compared to our dependencies on fossil-based fuel. In the upcoming sections, few 
innovative technologies are highlighted which can serve as a climate-friendly alternative.
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Energy Generation

Wind: Wind is a clean, free and readily available renewable energy source. 
Turbines with conventionally three blades, so-called, rotors, capture the 
wind’s power and convert it to electricity [28].

Unfortunately, this renewable energy source receives backlash due to noise 
and shadow effects from the rotors. A new technology, changing the design 
of the rotors from horizontal blades to vertical ones, is gaining in popularity. 
The benefits to this design change are that they can capture the wind in any 
direction as opposed to horizontal turbines.

From on-site to off-grid, from aero-generators without any blades to the 
inclusion of solar panels, innovations progressing this technology are 
emerging across the globe.

Solar: Through sunshine, more energy is being released in one hour than is used across the globe 
in one year [29]. Remains only the question as to how we can utilize this free and renewable 
source for energy.

One of the most commonly used solar technologies is solar 
photovoltaic electricity to power homes and businesses. Some 
emerging technologies or models to amplify the purpose of solar 
photovoltaics are floatovoltaics, panel systems that are built 
to float water such as water reservoirs, dams and/or canals. 
Floatovoltaics save space and increase accessibility [30].

BIPV (Building-Integrated PV) is another model where innovation and adaptation are increasing 
rapidly to power buildings by integrating PV systems into the building architecture such as window 
panes, curtain walls, roofs etc. More technologies such as solar skins, solar fabrics, photovoltaic 
solar noise barriers are also emerging, however, need further innovation, market & policy support 
to increase their adaptability [31].

Image Source: 2021
Antropocene Magazine
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Green Hydrogen: Hydrogen is considered as a fuel of the future due to abundant availability in
water and its applications in the steel and iron industry, fertilizers manufacturing, fuels cells and 
transportation. Globally grey hydrogen is being used extensively through the oxidation of fossil 
fuels without CO2 capture. On the other hand, green hydrogen is produced from the electrolysis 
of water through renewable-based electricity and the carbon intensity associated with it is almost 
zero. Green hydrogen is a flexible energy carrier that may be used in a wide range of energy 
systems, including renewable energy integration, clean transportation, and industry. The following 
are a handful of the most important uses.

Fertilizer Industry
Ammonia is one of the most important components in the fertiliser business, and it is the second 
most synthesised chemical on the planet, made from hydrogen and nitrogen, with a 180 million 
tonne yearly market. The majority of it is used to make fertilisers, with the rest going to medicines, 
plastics, textiles, and other chemicals.

The manufacturing of ammonia has a significant carbon footprint that exceeds its energy 
requirements, owing mostly to the usage of fossil-based hydrogen. According to an IEA analysis 
from 2013, hydrogen production accounts for more than half of the CO2 emissions from the 
overall ammonia manufacturing process. Starting with hydrocarbon feedstocks and concluding 
with NH3 synthesis, every molecule of NH3 generated emits one molecule of CO2.

Steel and Iron Industry 
Steel and iron production is also one of the most energy-intensive processes, contributing 
significantly to CO2 emissions. In India, carbon dioxide emissions from the steel sector are 
predicted to more than quadruple to 837 million tonnes over the next three decades, up from 242 
million tonnes now.

Carbon capture and storage (CCS) is expected to play a role in the decarbonization of the steel 
industry. CCS can be used directly in steel mills or in the production of hydrogen. Hydrogen as a 
way of decarbonizing industry has recently attracted a lot of attention.

Fuel Cell Electric Vehicles
FCEVs (Fuel Cell Electric Vehicles) run on hydrogen and emit no hazardous gases. For shorter 
driving ranges, battery electric vehicles (BEVs) may be viable for the light passenger car category. 
FCEVs are expected to become cost competitive in the upcoming years for heavy-duty vehicles 
with greater ranges, such as buses, lorries, and other commercial vehicles.

While BEVs rely on imported raw materials such as lithium and cobalt for their lithiumion 
batteries, the hydrogen fuel cell supply chain may be completely indigenized, allowing countries to 
become self-sufficient in the clean transportation sector.

24



Energy Storage

The biggest challenge with the adoption of non-conventional energy generation is the intermittent 
nature, which can be solved with the integration of energy storage for round the clock power 
availability. With the advancement in technologies and research, new cell chemistries are 
coming up with more efficiency and are easier to transport. By 2030, the global stationary and 
transportation energy storage market is expected to increase 4 times to more than 2,500 GWh 
compared to the baseline in 2018 baseline. The majority of this share is projected to be utilized by 
electric vehicles [32].

Advanced Cell Chemistries (ACC): ACCs are a new category of sophisticated storage technologies 
that can store electric energy in either electrochemical or chemical form and then convert it back 
to electric energy as needed. They will serve the consumer electronics sector, solar roofs, and 
power networks in addition to electric cars.

Applications of Advanced Cell Chemistries

Behind the Meter 
• Integration with renewables (solar/ wind)
• Transmission, distribution and ancillary services
• Access to energy projects

Grid Applications 
• UPS and intervers
• Telecom services in remote areas
• Railways and diesel generator optimization

Electric Vehicles 
• 2 - 4 wheelers
• Electric buses
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Advanced cell batteries offer a lot of potential in supporting a variety of applications, because of 
their fast reaction, modularity, and flexibility of installation. ACCs can aid with frequency control, 
peak shifting, integration with intermittent renewables, and efficient power management through 
round-the-clock supply at the grid level. Although the usage of stationary battery applications is 
currently in existence, it can be increased given the grid’s issues as a result of high renewables 
penetration and future ambitions.

Electric cars are one of the key applications and segments that benefit from ACCs. It may be used 
in a variety of vehicles, including two-, three-, and four-wheelers, as well as buses, to provide a 
clean transportation option.

Global EV Sales Projections

As per a report published by Deloitte, Total electric vehicle sales will increase from 2.5 million in 
2020 to 11.2 million in 2025, and then to 31.1 million by 2030. In terms of new car sales, EVs would 
account for around 32% of the overall market.

By 2030, BEVs will likely account for 81 percent of all new EV sales (25.3 
million). PHEV sales, on the other hand, are predicted to reach 5.8 million 
by 2030. After recovering from COVID-19, ICE vehicle sales will increase until 
2025 (81.7 million), after which market penetration would drop [33].
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3.3.2 AGRICULTURE

The agricultural sector is a major contributor to climate change, with a share of 19-29% of 
GHG of all sectors. Due to a growing global population, demand is rapidly increasing while
production reverts to unsustainable practices to keep up. By 2050, with a projected 
population of 9 billion, 70% more food will have to be produced to feed all [34].

Unsustainable practices, such as mono-cultures or factory farming are straining water and soil
resources while harming biodiversity but currently appear indispensable to cover current demand. 
Additionally, agriculture highly correlates with the climate. Extreme weather variability causes 
agricultural vulnerability, resulting in a reduction of crop yields while invasive species and pests 
tend to flourish. This combination may result in high food security risk and is doomed to collapse 
if no radical change of practice is exercised.

One straightforward measure to mitigate GHG emissions is to consume and produce less 
resource-straining foods and replace them with better alternatives. Animal products, particularly 
beef, amount to the highest resource straining foods. Large-scale fishing practices are commonly 
wasteful, inefficient and intrusive to ocean ecosystems [35].

A plant-based diet can alleviate the stressors on food security. Supporting this trend, innovations 
emerged that replace meat either by 3D printing [36} , growing meat artificially [37] or by simply 
recreating an animal product from plant-based sources.

Sustainable Food Supply
• Decrease consumption of high GHG foods, replace with plant-based alternatives
• Diversifying crops to combat soil erosion
• Reducing water and pesticide usage
• Revert back to traditional fishing and downscale fishing practices

To mitigate climate risk, to combat soil erosion 
and to protect biodiversity, the agricultural 
sector has to revert to more sustainable 
farming practices and strengthen the climate 
resilience of crops by improving resource 
management, diversifying crops and reducing 
water and harmful pesticide usage [35]. 
Similarly, fisheries will have to downscale 
and revert to more traditional and long-term 
oriented fishing practices [36].

Source: Our World in Data
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3.3.3 GREEN INFRASTRUCTURE

Waste Management

Municipal solid waste is produced in the world at a rate of 2.01 billion metric tonnes per year, with 
this number anticipated to double by 2050 [39]. The average amount of trash created per person 
each day is 0.74 kilos, although it varies greatly, ranging from 0.11 to 4.54 kilogrammes. Despite 
encompassing only 16 percent of the world’s population, high-income nations produce roughly 
34% or 683 million tonnes of the world’s waste[40]. Innovations are happening and needed in the 
following areas to effectively mitigate the effects of waste effluents.

Cities for the Future

Cities are hubs for ideas, commerce, culture, science, productivity, social development and much 
more. Cities have enabled people to advance socially and economically. With the number of 
people living within cities projected to rise to 5 billion people by 2030 (UN DESA 2018), efficient 
urban planning and management practices must be in place to deal with the challenges brought 
by urbanization. Many challenges exist to maintaining cities in a way that continues to create jobs 
and prosperity without straining land and resources.

Common Urban Challenges
• Congestion
• Lack of funds to provide basic services
• Shortage of adequate housing
• Declining infrastructure & rising air pollution within cities

Adaptation of
circular economy

(CE)
Methane Capture

from landfills

Waste-to-Energy
(WTE) tools

Adaptation of 4Rs
(i.e. reduce, reuse,

recycle, and
recovery)
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CASE STUDY: GREENING URBAN 
SPACES IN THE EUROPEAN UNION (EU)

To exemplify sustainable cities, we want to showcase the measures introduced by the European 
Union from urban greening to reintroducing biodiversity. Urbanisation is also a consistent trend 
in Europe. Projections for 2030 estimate significant urban population growth, in some European 
cities up to almost 60%. European cities are often referred to as the EU’s economic engine, driving 
innovation and creativity in the region. Social problems such as poverty and unemployment, 
however, persist, while environmental issues such as loss of biodiversity, pollution and insufficient 
waste management affect the well-being of local communities [41].

The European Union has created major projects to safeguard nature and well-being in urban 
spheres. By having EU cities compete for recognition, EU funding and visibility with their 
environmentally friendly services, they are driving the transition toward a clean and healthy 
Europe while benefiting local communities. Cities can showcase their environmental protection 
through initiatives such as the European Green Capital, the LIFE programme and the European 
Green Leaf [42].

The newest and most ambitious initiative is the EU Green Deal. Established in 2020, the EU Green 
Deal aims for EU countries to become climate-neutral by 2050, while decoupling economic growth 
from resource use and ensuring a just transition. The Green Deal drives urban policies to tackle 
these persistent social problems as well as environmental ones. The policy areas relating most to 
sustainable cities are- biodiversity, clean energy, sustainable industry, building and renovating, 
sustainable mobility and eliminating pollution [43].
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Green Mobility
• Reduction of 90% of emissions in transport by 2050
• 30% reduction of people distributed by transport noise
• Stricter standards on pollution by cars and improvement of public transport
• Improvement of air quality near airports
• Supply of alternative fuels and public recharging points

Biodiversity
• Creating more green & blue spaces
• Creating jobs locally to protect green spaces
• Air, water and soil pollution reduced to levels that are no longer harmful to health and 

ecosystems

Clean Energy
• Prioritization on energy efficiency
• Significant increase on renewable energy
• Secure and affordable energy supply
• Fully integrated, interconnected and digitalized energy market
• Tackle energy poverty

Building and Renovation
• Renovation of public & private buildings should double
• Strict enforcement of energy efficient buildings
• Climate proofing buildings
• Prioritization of social housing, schools & hospitals
• Financial support to social housing and households struggling to cover energy bills
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CASE STUDY: BUILDING A GREEN CITY 
FROM SCRATCH—TIANJIN

This case study presents the city called Tianjin in China, showcasing the way forward toward 
green design. Green design of cities allows for mitigation of all the environmental and social risks 
associated with urbanization. Urbanization and the influx of city migrants from rural areas has 
been a common movement in the Asian context. Mega-cities such as Tokyo, Delhi or Shanghai 
have impressively accommodated millions of inhabitats. Common issues have been pollution, 
traffic congestion and overburdening of the infrastructure.

Tianjin has the main ecological concern of being very chemical industry-heavy. Due to this
as well as being situated at the coastal area of China, the city is prevalent to great economic 
activity. The Eco-project Tianjin is a great example of the collaboration of the two governments 
of China and Singapore. Singapore known for its sustainable and smart city design has been 
providing extensive expertise in the field, encompassing the partnership.

The sustainable design of this city starts with the choice of land that was unsuitable for both 
agricultural cultivation and water shortages. Being unsuitable for agriculture prevents from taking 
away of potential cultivation of food, while water shortages require special infrastructure to be 
built from scratch. [44]

Principles
• Large and many green spaces
• Good public transport network, bike lanes & pathways
• Environmentally friendly energy system, renewables
• Separation of functions (housing, service centres, industry)
• Each district equipped with basic services & institutional facilities
• Connected to main water reservoirs ensuring water circulation
• Strict waste management rules [44]
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4. DECADE OF ACTION

The Role of Governments

The basis of any democratic government is to uphold the rule of law and to include all relevant 
stakeholders in the policy dialogue. This holds particular weight for climate change due to 
its significant and vast impact. Multi-stakeholder dialogues are advised to include investors, 
companies, civil society, climate experts as well as regional municipalities to best implement 
environmental protection. Giving a platform to marginalised communities and collaborating with 
civil society organizations will be crucial to assure climate justice [44].

The Role of Governments
• Good governance and Rule of Law
• Inclusive policy dialogue
• Incentivizing sustainable investment and capital flows
• Enabling innovation capacities and solutions for climate change
• Public & private partnership

Climate change is a transnational issue and solving it will require collective effort. Committed 
governments are already exerting diplomatic measures to hold other countries with insufficient 
preventative efforts accountable. Internationally, countries most threatened by climate change, 
such as small island countries, will require strong advocacy by larger players [45].

By committing to the Paris Agreement and the SDGs, governments send strong signals to 
stakeholders on the long-term policy priorities. Setting clear and coherent objectives as well 
as monitoring and reporting promotes accountability and transparency in the transition. The 
resulting credibility and stable strategy is favourable to attracting long-term investment and 
affirmative public support [46].

To finance policy implementation on becoming climate neutral, the public sector will require 
private funds. While official development assistance remains a critical financing source, the 
government tends to mobilize private capital to large infrastructure projects when collaborating 
with companies [47]. Particularly multilateral and national development banks are skilful in 
drawing in private investment. Incentives and enabling policies that promote sustainability are 
crucial to aligning climate goals with business purposes. Creating a conducive investment and 
innovative environment can direct finance and innovative capacities towards finding solutions to 
climate change.

4.1 OUR ACCOUNTABILITY
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When redirecting private sums to scale up sustainable development, governments will have to 
hold the private sector for its GHG emissions accountable. Extended producer responsibility 
should be best enforced in the most resource-intensive sectors.

The EU Green Deal proposes in its Circular Economy Action Plan that businesses will have to 
become more transparent about GHG emissions of their activities while offering options to 
repairability, recyclability and reusability of products [48].

The Role of the Private Sector

Consumers calculating their carbon footprint has become known practice, which has been 
introduced by the oil industry to divert responsibility from industry to the individual. In fact, only 
100 companies are the cause of more than 70% of the world’s GHG since 1988 [49].

In the production cycle, inputs like natural resources, energy and water are used to create a 
product or service which generates waste and GHG emissions among other by-products. The 
average product creates emissions six times their weight. In the production cycle, most GHG 
emissions are being released in the upstream value chain with 45%, meaning the emissions 
released from inputs needed in the production process. 23% of GHG arose from a company’s 
direct operations and 32% of GHG emissions are caused in downstream processes, meaning 
during production and distribution processes [50]. Private sector activities can be a strain on the 
environment by having a direct impact on climate change.

The Role of the Private Sector
• Align business model with sustainable development
• Develop and capitalize on innovative solutions and new technologies for adaptation and 

mitigation of climate change
• Invest in local capacity building and adapt impactful FDI practices
• Reduce negative externalities of operations and the whole supply chain
• Actively include net of stakeholder in creating a sustainable business model

Besides, businesses operate within a diverse set of stakeholders including the government, 
employees, suppliers, shareholders, civil society as well as their consumers. When interacting with 
stakeholders, companies not only influence the environmental dimension but also the social one. 
Particularly in areas such as employment, infrastructure, social services as well as diversity and 
inclusion, businesses often have great bargaining power [51]. The private sector, therefore, is a 
key factor in driving sustainable development. The main opportunities for the private sector are to 
find innovative solutions, to promote adoption and scaling up of which and to ensure its practices 
are preventing negative externalities.
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As companies and markets are becoming more globally interdependent, the 
interest in sustainable development increasingly aligns. Most businesses already 
installed corporate social responsibility (CSR) efforts in decreasing negative 
externalities not just in their operations but their whole supply chain [52]. Most 
companies do implement environmental, social and corporate governance (ESG) 
practices, among other standards, while publicly committing to SDGs [53].

Acknowledging that sustainability is a balance between economy, society and the environment, 
businesses have to stay profitable to survive. CSR and philanthropic activities are often considered 
costly or even detrimental to competitiveness. This is particularly true for companies that sell 
products or services that are fundamentally unsustainable or unethical. Creating shared value, a 
concept created by economist Michael Porter, aligns the purpose of the product with the SDGs by 
developing solutions for climate change or other social needs [54]. 

Given that competition drives a free market, the private sector is the actor with the highest 
innovation capacity and most capable of finding solutions for climate change while being cost-
effective and resource-efficient [55].

Funding capacities by the private sector are required to cover the financing gap of SDGs, annually 
amounting to $2.5 trillion. Although being central to sustainable development, public funds alone 
cannot meet the financial demands [56]. The annual financing gap translates to only 3% of global 
GDP in investment [57]. Harnessing private sector funds will be key to closing the gap. Recent 
trends show that ESG-aligned portfolios are on the rise [58] as well as private investment in 
infrastructure [59].

The Role of Civil Society

Civil society is a key player in both framing and implementing policies for sustainable 
development [60]. Civil society organizations (CSOs), academia, institutions and the general public 
inform policy-makers on public acceptance and feasibility of operations in the field. Bargaining 
power towards climate action is actualized by sheer size, as can be observed with the Fridays for 
Future movement [61]. Civil society and bottom-up initiatives uphold social norms, are familiar 
with local needs and protect the most marginalized due to their proximity to the field. CSOs are 
best equipped to mobilize bottom-up initiatives and represent local interests when collaborating 
with other key players. Participation in policy dialogues is crucial in driving policy-makers towards 
more inclusive decisions. CSOs therefore often act as role models for development effectiveness, 
while finding solutions that are locally adapted and accepted [62].
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The Role of Civil Society
• Inform democratic government by voting, protesting or activist activities
• Inform private sector by making conscious buyer choices
• Form bottom-up initiatives representing civil society interest, inclusion and diversity

As an individual in a democratic system, being informed, voting and voicing your opinion in 
protests or other public platforms are some of the best ways to pressure the 
government on climate action while ensuring that no one is being left behind. 
Concerning the private sector, consumers vote with their buyer behaviour. 
Since demand drives supply, consumers can directly support climate action 
by generally consuming less and by making conscious choices toward eco-
friendly products and services. Greenwashing will be circumvented by 
informed buying decisions and public pressure for more transparency on the 
environmental and social impact of products [63].
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4.2 EMPOWERED YOUTH

The UN defines youth as persons aged between 15 and 24. In 2020, young people made 
up 1.21 billion people covering 15.5 percent of the world population [64]. According to 
estimations, the youth population will reach its zenith by 2065 with 1.4 billion. In LDCs, 
youth is projected to grow by 62% in the next three decades [65].

Despite the considerable size, youth is rarely included in decision-
making processes. Particularly when facing climate change, 
empowered youth can make a difference. Former UN Secretary-
General Ban Ki-moon emphasized that young people are adept 
at popularizing new sustainable habits and technologies and are 
therefore well placed in contributing to the fight against climate 
change. In his own words: “They (youth) are adaptable and can 
quickly make low-carbon lifestyles and career choices a part of 
their daily lives. Youth should therefore be given a chance to take 
an active part in the decision-making of local, national and global 
levels. They can actively support initiatives that will lead to the 
passage of far-reaching legislation.” [66]

Youth as
Changemakers

To create strong institutional mechanisms for youth inclusion, a landmark declaration was signed 
at the 25th COP held in Madrid, 2019: The Intergovernmental Declaration on Children, Youth and 
Climate Action. This is a first step towards endorsing inclusive climate policies at both the national 
and international levels [67]. 

As the effects of climate change intensify; the power of the younger generation has been 
gathering steam. This generation has initiated one of the largest advocacy and action-based 
campaigns in the fight against climate change. Youth is becoming more informed, more aware and 
more concerned with the state of our planet than ever before. By harnessing idealism, enthusiasm 
and courage, young people have become activists, campaigners and drivers of change. 

Finally, we would like to encourage young people to get involved and to take action no matter how 
small. To tie it back to the start, the world does not need one perfect act of kindness, it needs 7.7 
billion imperfect ones.

Immense
potential of

youth

Demographic
growth of

youth
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4.3 CALL FOR ACTION

Most have experienced or at least hear of the effects of climate change. It can sometimes 
feel overwhelming to face the reality of it, so much so that one feels helpless to do anything 
against it. 

We believe that small acts still count and that every small individual step toward reducing GHG 
emissions will eventually add up. We also find that the easiest way to make an impact is by 
starting at home with your own habits and to positively set an example to those around you. 
Individual action might influence collective action. 

Youth as Change Agents

Young people are uniquely positioned to fight against the climate crisis as they are facing the 
ones facing the brunt of its consequences. We want to capitalize on this sense of urgency as 
we are the last generation that can slow the effects of global warming before it is too late. This 
paper by the SDSN- Youth’s CWG has been created in preparation for COP26, 2021. It aimed at 
introducing youth to climate policy, recent technological developments and showcasing the role 
of government, private sector and civil society. By targeting this paper at youth, we intend to build 
capacity on climate education and encourage activism. 

By informing on the political background as well as exposing climate vulnerabilities, this paper 
raises awareness on inclusivity and enables youth to argue for its participation in the decision-
making process. Showcasing the theoretical background and future estimations around impacts, 
risks and mitigation and adaptation strategies to inform and to underline the urgency to act. 

Lastly, we would like to highlight some solutions and recent technological 
developments in the sector of energy, industry, agriculture and infrastructure. 
With the combination of giving a sound theoretical background on climate 
policy, offering solutions as well as arguing for inclusion, we aspire to best 
equip youth to advocate and to take action.
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