
	

	

 
 

Mitigation and adaptation to climate 
change 
 

 

 

 

 

 

 

 

Consultancy to deliver training to teachers in 
climate change and climate adaptation 



Page 1 of 87	
	

Table of Contents 
Abbreviations 2 

Glossary of Terms 3 

About this Module 5 

Organization of the Module 6 

Approaches to Using the Module 6 

Climate Change Mitigation and Adaptation 7 

Unit 1: Climate Change Mitigation 7 

Unit 2: Climate Change Adaptation 14 

Unit 3: Mitigating and Adapting to Climate Change in Belize 18 

Sample Lessons 26 

Lesson: #1 26 

Lesson: #2 35 

Lesson #3 45 

Lesson #4 51 

Lesson #5 63 

References 83 

 

	  



Page 2 of 87	
	

Abbreviations 

 
AOSIS – The Alliance of Small Island States 
BNCCC – Belize National Climate Change Committee 
CCCCC – Caribbean Community Climate Change Centre 
COP – Conferences of the Parties 
CSEC – Caribbean Secondary Education Certificate 
GHG – Greenhouse Gas 
IPCC- Intergovernmental Panel on Climate Change  
LDC – Least Developed Countries  
MEA – Multilateral Environmental Agreements 
NASA – National Aeronautics and Space Administration 
NOAA– National Oceanic and Atmospheric Administration 
NCCO – National Climate Change Office  
OECD – Organization for Economic Cooperation and Development 
SDG - Sustainable Development Goals 
SIDS – Small Island Developing States 
SLR– Sea Level Rise 
UNFCCC – United Nations Framework Convention on Climate Change 
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Glossary of Terms 

 
▪ Adaptation: a process through which societies make themselves better able to cope with an 

uncertain future. It entails taking the measures to reduce the negative effects of climate change 
(or exploit the positive ones) by making appropriate adjustments and changes.	

▪ Adaptive capacity: refers to the full abilities, resources and institutions of a country or 
region to implement effective adaptation measures. 	

▪ Anthropogenic: caused or produced by humans	

▪ Carbon dioxide removal: human activities that remove carbon dioxide from the 
atmosphere and store it in geological, terrestrial or ocean reservoirs, or in products. 	

▪ Climate Change: a significant change in global or regional climate patterns over time. 	

▪ Climate Change Impacts: are the consequences of climate change – both expected and 
realized – on natural and human systems.	

▪ Climate system: a highly complex system consisting of five major components: the 
atmosphere, the hydrosphere, the cryosphere, the land surface and the biosphere, and the 
interactions between them. 	

▪ Ecosystem: refers to a system of living organism interacting with each other and their 
physical environment. 	

▪ Energy:  the ability to do work; it is usually measured in Joules. Energy used over time is 
Power, which is measured in Watts.	

▪ Fugitive Emissions: refer to emissions of gases or vapours from solid fuels, oil and gas, 
manufacturing industries and construction.	

▪ Governance: The way organizations or countries are managed at the highest level, and the 
systems for doing this. It recognizes the contributions of various levels of government (global, 
international, regional, local) and the roles of the private sector, of non-governmental actors 
and of civil society. 	

▪ Human system: refers to any system in which human organizations play a major role. Often, 
but not always, the term is synonymous with society or social system, for example, agricultural 
system, political system, technological system, economic system. 	

▪ Impacts: Effects of climate change on human and natural systems.	

▪ Mitigation: consists of actions to limit the magnitude or rate of long-term global warming 
and its related effects. It means implementing policies to reduce greenhouse gas emissions and 
enhance sinks. 	
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▪ Net zero emissions CO2: Net zero emissions are achieved when anthropogenic (caused or 
produced by humans) activities balanced with worldwide by anthropogenic removals over a 
specified period. 	

▪ Policies: Under the United Framework Convention on Climate Change (UNFCCC), policies 
are taken and/or mandated by a government- often in conjunction with business and industry 
within its own country, or with other countries- to hasten mitigation and adaptation measures. 	

▪ Resilience: refers to the capacity to adapt to stress and change. 	

▪ Risk: the potential for consequences where something of value is at stake and where the 
outcome is uncertain, recognizing the diversity of values.	

▪ Sea level change/sea level rise: sea level rise is caused primarily by two factors under 
global warming. These are the added water from melting ice sheets and glaciers and the 
expansion of seawater resulting from warming water. 	

▪ Small island developing States (SIDS) – are a group of small island countries and low-
lying states that tend to share similar sustainable development challenges, such as, among 
others, small but growing populations, limited resources, proneness to natural disasters, and 
fragile ecosystems. 	

▪ Storm surge: refers to the temporary increase in the height of the sea due to a storm. 	

▪ Sustainable development: development that meets the needs of the present, without 
compromising the ability of future generations to meet their own needs. 	

▪ United Nations Framework Convention on Climate Change (UNFCCC): The 
Convention was adopted on 9 May 1992 in New York and signed at the 1992 Earth Summit in 
Rio de Janeiro by more than 150 countries and the European Community. The Convention 
entered into force in March 1994. The objective of the UNFCCC is to stabilize greenhouse gas 
concentrations in the atmosphere at a level to avoid “dangerous anthropogenic interference” 
with the climate system. 	

▪ Vulnerability: refers to the degree to which people, or the things they value are susceptible 
to, or are unable to cope with, the adverse effects of climate change.	
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About this Module 

 

Purpose: This module was designed as a guide to assist teachers and students to learn and 
understand the concept of mitigation and adaptation as options to combat global climate change 
through reducing emissions and/or enhancing sinks in the case of mitigation and enhancing resilience 
or reducing vulnerability in the case of adaptation.  

Although this module can be read by itself, it is also the third in a series of four modules that can be 
used as Resource material to guide teachers and students on the various strategies or measures used 
to dealing with climate change.  

The aims of this module are: 

● To provide readers with two different options or strategies to address climate change: 
mitigation and adaptation.	

● To present an overview of mitigation options or measures that reduce emissions or enhance 
sinks of greenhouse gases and the role of developed and developing countries.  	

● To present an overview of adaptation measures that enhance resilience or reduce 
vulnerability to climate change. 	

Prerequisites: 

▪ Module 1: Introduction to Climate Change	

▪ Module 2- Impacts and Vulnerability (sectoral vulnerabilities)	

▪ General knowledge of the Basics of Climate Change, including the carbon cycle, greenhouse 
gases, greenhouse gas effect, global warming and climate change. 	

Key Subject Areas for Integration: 

▪ Belizean Studies	
▪ CSEC Geography	
▪ CSEC Biology 	
▪ CSEC Integrated Science	
▪ CSEC Human and Social Biology	
▪ CSEC Agricultural Science 	
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This module consists of 3 units which seeks to provide the reader with an overview of mitigation as an 
option to combat global climate change that requires cooperation between developed and developing 
countries; adaptation as highest priority for developing countries that will be most impacted by climate 
change; exploring climate change mitigation and adaptation locally at different scales.  

This module also includes lesson plans and other activities that can be used to teach the topics in a 
student-centred way.  There are activities that can be done along with the lessons or separately over 
an extended period of time.  Sample evaluation methods are also included within the lesson plans. 

 

The module offers information on mitigation and adaptation to climate change and general teaching 
methods, as well as subject-oriented teaching skills and methods.  The module includes the definition 
of key concepts that are important to understand climate change mitigation and adaptation; several 
examples of methods to enhance explanation. These modules provide teachers with both lesson plans 
and activities that will aid in the teaching of Climate Change as a natural or social science within the 
Belizean classroom. 
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Climate Change Mitigation and Adaptation 

 

Learning Outcome 

Students will develop an understanding of mitigation as an option to combat global climate change 
that requires cooperation between developed and developing countries.    

Specific Objectives  

On completion of this unit, students should be able to: 

▪ Recall the carbon cycle, greenhouse effect and greenhouse gases (GHG), and the link of 
increased GHG emissions to enhanced global warming and climate change;	

▪ Relate the increase in global GHG emissions to industrialization in developed countries;	

▪ Identify and characterise specific sectors that are high emitters of GHGs.   	

▪ Deduce that stabilizing or lowering the concentration of GHG in the atmosphere, especially 
carbon dioxide, will lessen the effects of climate change; 	

▪ Define ‘mitigation’ as all efforts to lower GHG concentration in the atmosphere, and one of 
the two major ways the global community is combating climate change; 	

▪ Distinguish between the two means of mitigation; reducing emissions and enhancing sinks 
and link both to the role of developed and developing countries in mitigation.  	

▪ Describe technologies (soft and hard) used in the mitigation of climate change.	

Key Concepts  

✓ Greenhouse Gas Emissions and Climate Change - greenhouse gases, primarily water 
vapour, carbon dioxide, and methane, absorb the sun’s energy and contribute to warming of 
the earth’s atmosphere. Over the last century, the concentration of these gases in the 
atmosphere, primarily carbon dioxide has increased significantly contributing to increase 
warming of the earth and climate change. Recently, October 2018, scientists are urging that 
to avoid catastrophic effects, the earth must not warm more than 1.5 oC over next few decades 
(Masson-Delmotte, et al., 2018). To achieve this, carbon emissions worldwide must fall by a 
massive 45 percent (from 2010 levels) by 2030 and achieve net zero emissions by 2050 
(Masson-Delmotte, et al., 2018).	

✓ Carbon Cycle and Greenhouse Effect - The carbon cycle traces carbon's path from the 
atmosphere, into living organisms, then turning into dead organic matter, going into the 
oceans, and back into the atmosphere. Carbon dioxide (CO2) is a big part of the carbon 
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cycle that plays several vital roles in the environment and in processes such as 
photosynthesis and respiration. It plays a crucial role in the weathering of rocks. It is the 
carbon source for plants. It is stored in biomass, organic matter in sediments, and in 
carbonate rocks like limestone. It is the most significant greenhouse gas that traps infrared 
radiation heat in the atmosphere. 	

 

✓ Carbon Sources and Sinks - Scientists describe the cycle in terms of sources (parts of 
the cycle that add carbon to the atmosphere) and sinks (parts of the cycle 
that remove carbon from the atmosphere). The key to keeping everything in balance is for 
the sources and sinks to have the same amount of CO2.  The most important sinks are the ocean 
(which includes the seawater, the organisms living there, and the sediments on the sea floor) 
as well as plants and soil on land. The ocean stores most of the world's carbon, but forests 
are really important too. Forests and oceans each remove around one-fourth of the carbon 
that is added to the atmosphere.	

 

✓ Why GHGs Concentration in the Atmosphere have Increased Significantly? - 
Since the Industrial Revolution, we have relied on fossil fuels to power our lives. We use fossil 
fuels to get around, to heat our homes, and to drive our industries. As our dependence on 
fossil fuels grows, so do our carbon dioxide emissions. Humans are not only releasing excess 
carbon dioxide to the atmosphere, but are changing the planet’s ability to deal with this 
excess. As the world’s population grows, we take over greater portions of our planet’s 
surface. We clear land to make way for cities and human settlement. We manipulate our 
landscape in order to grow more food, and allow more livestock to graze. By altering the 
natural landscape, we are altering the environment’s ability to deal with the excesses that we 
have created. Human activities are adding about 7 billion tonnes of carbon into the 
atmosphere every year, which is only about 3–4% of the amount exchanged annually (Are 
Humans the Cause?, 2018). This small addition is enough to upset the balance, surpassing 
nature’s ability to absorb carbon. The oceans and land are currently absorbing half our 
emissions, but the rest remains in the atmosphere for at least another 100 years.	

✓ Global Distribution of Carbon Emissions - according to data that calculates the 
cumulative emissions of each nation through time from the industrial revolution in 1750 to 
2014, the United Kingdom was the world’s first industrial-scale CO2 emitter. Emissions in 
other European countries and North America shortly followed and produced CO2 over the 
majority of this time period. Other regions—Latin America, Asia and Africa—started 
contributing to global CO2 emissions much later, largely contained to the 20th and 21st 
centuries. Today, the United States and Europe dominate in terms of cumulative emissions. 
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China’s rapid growth in emissions over the last few decades now makes it the world’s second 
largest cumulative emitter, although it still comes in at less than 50% of the US total. 
Developed countries (the Global North) are the major emitters (Ritchie & Roser, 2017).	

✓ Carbon Emissions by Sector - Global greenhouse gas emissions can be broken down by 
sectoral sources:	

o Energy (energy, manufacturing and construction industries and fugitive emissions): 
emissions are inclusive of public heat and electricity production; other energy 
industries; fugitive emissions are emissions of gases or vapours from solid fuels, oil 
and gas, manufacturing industries and construction.	

o Transport: domestic aviation, road transportation, rail transportation, domestic 
navigation, other transportation.	

o International bunkers: international aviation; international navigation/shipping.	
o Residential, commercial, institutional and other sectors.	
o Industry (industrial processes and product use): production of minerals, chemicals, 

metals, pulp/paper/food/drink, halocarbons, refrigeration and air conditioning; 
aerosols and solvents; semiconductor/electronics manufacture; electrical 
equipment.	

o Waste: solid waste disposal; wastewater handling; waste incineration; other waste 
handling.	

o Agriculture: methane and nitrous oxide emissions from enteric fermentation; 
manure management; rice cultivation; synthetic fertilizers; manure applied to soils; 
manure left on pasture; crop residues; burning crop residues, savanna and 
cultivation of organic soils.	

o Land use: emissions from the net conversion of forest; cropland; grassland and 
burning biomass for agriculture or other uses.	

o Other sources: fossil fuel fires; indirect nitrous oxide from non-agricultural NOx and 
ammonia; other anthropogenic sources. 	

 

✓ Mitigation - The United Nations Framework Convention on Climate Change (UNFCCC) 
requires all Parties, keeping in mind their responsibilities and capabilities, to formulate and 
implement programmes containing measures to ‘mitigate’ climate change. “Mitigation” in 
climate change refers to efforts to cut or prevent (reduce) the emission of greenhouse gases 
and attempts to remove greenhouse gases from the atmosphere by enhancing sinks (e.g. 
increasing the area of forests). 	

o Reducing Emissions – programmes for reducing emissions target economic 
activity with an aim to incentivize actions that are cleaner or disincentivize those that 



Page 11 of 87	
	

result in large amounts of GHGs. They include policies, incentives schemes and 
investment programmes which address all sectors, including energy generation and 
use, transport, buildings, industry, agriculture, forestry and other land use, and 
waste management. Mitigation measures are translated in, for example, forestry 
projects, an increased use of renewable energy (solar, wind power, hydroelectric 
energy, energy from plants, etc.), the application of new technologies such as electric 
cars, or changes in practices or behaviours, such as driving less or changing one’s 
diet.	

 
o Enhancing sinks - the most popular form of sink enhancement is growing more 

trees and limiting deforestation. Forests are a source of ‘negative’ greenhouse gas 
emissions because CO2 is used in the process of photosynthesis. Therefore every tree 
that is cut effectively increases the CO2 content in the atmosphere.  While every tree 
that is planted increases the absorption of CO2. 	

 
o Developed vs developing countries commitment – Under the UNFCCC 

countries were divided into categories to distribute the burden of reducing 
greenhouse gas emissions. Developed and developing countries are sometimes 
referred to as Annex I and non-Annex I countries under the UNFCCC. The Annex I 
countries include  the industrialized countries and the non-Annex I countries are 
mostly developing countries. All members of the UNFCCC have obligations under the 
Convention based on their national development and circumstances. The developed 
countries are required to take the lead in combatting climate change by adopting 
national policies and measures to reduce their national emissions, while developing 
countries have generally focused on specific programmes and projects. Subsequent 
negotiations have resulted in the adoption of the Kyoto Protocol in 1997 and the Paris 
Agreement in 2015. Today, Parties of these three agreements work towards a global 
response to the threat of climate change. 	

 

✓ Technologies for Mitigation - The use and provision of ‘cleaner technologies’ is the core 
of climate change mitigation response. Technologies can be classified as soft or hard. Soft 
technology refers to the technologies that involve various forms of knowledge. Hard 
technologies refers to technologies that are materials or equipment. The ways in which 
various technologies and options might be appropriate for mitigating greenhouse gases, as 
well as the types of policies and measures that can promote the implementation of those 
options, include:	
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o Agriculture and Forests are sectors that hold significant potential in combatting 
climate change. Forests as was discussed are a source of ‘negative’ greenhouse gas 
emissions where CO2 is used in the photosynthesis process.   Every  tree that is cut 
effectively increases the CO2 content in the atmosphere.  While every tree that is 
planted increases the absorption of CO2. The technologies that used material from 
agricultural production to reduce emissions include biodiesel, ethanol, charcoal 
production and briquettes. Forestry projects such as mangrove replanting, reducing 
emissions from deforestation and forest degradation in developing countries (REDD 
+) are used to reduce emissions.   	

▪ Biodiesel may be produced from vegetable oil such as jathropa or linseed or 
animal fats from slaughterhouse, or from cleaning of waste cooking oil. 	

▪ Charcoal production releases methane. Improvement in design and 
capturing the methane released from the charcoal plant and combusting it to 
generate electricity would reduce methane release. 	

▪ Ethanol uses simple technology to ferment the sugar content of crops into a 
viable fuel typically for mixing with petrol or diesel.  The concerns related to 
ethanol production is the view that it competes with food production from the 
same crops.	

▪ Briquettes can be made of all kinds of agricultural residues as well as waste 
from animal production. The briquettes can be used as fuel in domestic stoves 
or at larger scales for power production, typically replacing fossil fuels 
(Hinostroza, 2010). 	

 
o Energy Efficiency Improvements refer to efforts to reducing the energy required to 

provide products and services.  Energy efficiency measures may include: efficient 
appliances, efficient lighting, efficient heating technologies, and efficient measures 
for space heating and cooling. Energy Efficiency improvements can be used in 
buildings, electricity for grid, public services and various household installations 
(Hinostroza, 2010). 	

 
o Renewable Energy (RE): many forms of renewable energy depend in one way or 

another on sunlight with the technologies having zero-emission qualities.  These 
technologies are diverse and include solar, wind power and hydroelectric energy  
(Alternative Energy: Alternative Energy Solutions for the 21st Century, n.d.).  	

▪ Solar: Sun’s energy are harnessed in two distinct ways. Solar thermal energy 
is a technology for exploiting solar energy for heat production. For example, 
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solar hot water system can provide hot water to meet significant needs in 
residential and commercial buildings. Photovoltaic is generating electricity 
by using solar cells to directly convert energy from the sun to electricity. 	

▪ Wind power generates electricity from the speed of the wind. The wind turns 
the blades, which in turn rotates a generator to create electricity. 	

▪ Hydroelectric energy is derived from the movement of water. Energy is 
harnessed as water falls and flows downward due to gravity. While hydro 
systems do not create any pollution, there are environmental issues linked to 
the change in the flow of water; reservoirs, displacement of people as well as 
adverse effects on flora and fauna. 	

▪ Biomass is another form of RE that derives its energy from plants. Common 
examples are sugar cane waste (bagasse), palm oil solid waste, short rotation 
crops such as straw and husks, organic wastes from animal husbandry, 
energy crops, corn and trees-grown in short rotation plantations. Biomass 
energy projects also have additional environmental benefits such as 
decreasing soil erosion, controlling nitrogen runoff, and protecting 
watersheds (Hinostroza, 2010). 	

▪ Hydrogen and fuel cells: These are abundant and low in pollution. Hydrogen 
can be burned as a  fuel with only water as the combustion product.  	

▪ Geothermal power derives power or heat  from the Earth. The energy are 
contained in the heated rock and fluid that fills the fractures and pores within 
the earth’s crust. It can exist as hot water, steam or hot dry rocks. Geothermal 
power can be used to directly heat buildings, greenhouse gases, aquaculture 
facilities, and provide industrial process heat (Hinostroza, 2010).  	

▪ Tidal: Tidal forces resulting from gravitational energy between the earth, the 
moon and the sun causes water in the oceans to rise and fall. The tide peaks 
twice a day where water flow inwards and outwards in coastal areas. The 
tidal forces converts the energy obtained from tides into electricity. 
(Alternative Energy: Alternative Energy Solutions for the 21st Century, n.d.) 	
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Learning Outcome 

Students will conclude that adaptation to climate change is of highest priority for developing 
countries that will be most impacted by climate change.    

Specific Objectives 

On completion of this unit, students should be able to: 

▪ Define the concepts of ‘impact’ and ‘vulnerability, and the link to the developing country 
context;	

▪ Define ‘adaptation’ and justify why it is the major means of combating climate change for 
developing countries that will be or that are already being impacted by climate change;	

▪ Identify types of adaptation; anticipatory and reactionary and technologies for adaptation 
including ‘soft’ and ‘hard’ technologies and cite examples of each;	

▪ Examine constrains to implementing ‘adaptation’ policies, programmes and projects in 
developing countries;	

Key Concepts:  

 

✓ Impacts and vulnerability – ‘impacts’ are the consequences of climate change – both 
expected and realised – for natural and human systems.  ‘Vulnerability’ refers to the degree 
to which people, or the things they value are susceptible to, or are unable to cope with, the 
adverse impacts of climate change. Thus, vulnerability determines how severe the impacts of 
climate change might be. Developing countries are the most vulnerable to climate change 
impacts because they have fewer resources to adapt: socially, technologically and 
financially.	

 

✓ ‘Adaptation’ [definition] - Adaptation is a process through which societies make 
themselves better able to cope with an uncertain future. Adapting to climate change entails 
taking the right measures to reduce the negative effects of climate change (or exploit the 
positive ones) by making the appropriate adjustments and changes. Adapting to climate 
change will entail adjustments and changes at every level – from community to national and 
international. Communities must build their resilience, including adopting appropriate 
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technologies while making the most of traditional knowledge, and diversifying their 
livelihoods to cope with current and future climate stress. Local coping strategies and 
traditional knowledge need to be used in synergy with government and local interventions.	

o Reactive responses (reactionary adaptation) - are those which are 
implemented as a response to an already observed climate impact.	

o Anticipatory responses (anticipatory adaptation) - are those that aim to 
reduce exposure to future risks posed by climate change.	

 

✓ Technologies for adaptation - Needs-based regional technology transfer is an important 
area in helping countries to adapt. Technology transfer can include:	

o  “hard” forms of technology, such as new irrigation systems or drought-resistant 
seeds, increased sea defences or elevated flood-proof houses;	

o  “soft” technologies, such as crop rotation patterns, better water management, and 
improved risk management, various insurance options and biodiversity 
conservation; 	

o Or, they can involve a combination of hard and soft, as with early warning systems 
that combine hard measuring devices with soft knowledge and skills that can raise 
awareness and stimulate appropriate action (Adaptation, Technology and Science 
Programme of the UNFCCC secretariat, 2006) .	

 

✓ Adaptation in developing countries - adaptation to climate change in developing 
countries is vital and has been highlighted by them as having a high or urgent priority. 
Because of the speed at which change is happening due to global temperature rise, it is urgent 
that the vulnerability of developing countries to climate change is reduced and their capacity 
to adapt is increased and adaptation measures are implemented. Future vulnerability 
depends not only on climate change but also on the type of development path that is pursued. 
Thus adaptation should be implemented in the context of national and global sustainable 
development efforts. However, developing countries have limitations in capacity making 
adaptation difficult. Limitations include human capacity, technology and financial 
resources.  The most effective adaptation approaches for developing countries are those 
addressing a range of environmental stresses and factors. Strategies and programmes that 
are more likely to succeed need to link with coordinated efforts aimed at poverty alleviation, 
enhancing food security and water availability, combating land degradation and reducing 
loss of biological diversity and ecosystem services, as well as improving adaptive capacity.	
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✓ Sectoral Adaptation - sectoral adaptation measures look at actions for individual sectors 
that could be affected by climate change. For example, in agriculture, reduced rainfall and 
higher evaporation may call for the extension of irrigation; and for coastal zones, sea level 
rise may necessitate improved coastal protection such as reforestation. Often adaptation 
measures in one sector will involve a strengthening of the policy that already exists, 
emphasizing the importance of including long term climate change considerations along 
with existing local coping mechanisms and integrating them into national development 
plans. Table 5 consists of examples of adaptation measures identified for key vulnerable 
sectors. 	

o Multi-sectoral adaptation options relate to the management of natural resources 
which span more than one sectors, for example, integrated management of water, 
river basins or coastal zones. This helps to address problems from various angles. 	

o Cross-sectoral measures also span several groups or sectors and can include: 
improvements to systematic observation and communication systems; science, 
research and development and technological innovations such as the development of 
drought-resistant crop varieties or new technologies to combat saltwater intrusion; 
education and training to help build capacity among stakeholders; public awareness 
campaigns to improve stakeholder and public understanding on climate change and 
adaptation; strengthening or making changes in the fiscal sector such as new 
insurance options; and risk/disaster management measures such as emergency 
plans. Usually cross-sectoral measures require many departments to sit and talk 
together. 	
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Learning Outcome 

Students will explore climate change mitigation and adaptation in the Belize context at varying scales 
including individual, community and national levels.   

Specific Objectives 

On completion of this unit, students should be able to: 

▪ Explain what is meant by ‘carbon footprint’ and describe the role of individual behaviour 
change in mitigating climate change; 	

▪ Describe activities (appropriate in Belize) that can be carried out by an individual and at the 
community level that can contribute to mitigating climate change; 	

▪ Describe Belize’s commitment and approach to mitigating climate change at the national 
level;	

▪ Justify why both mitigation and adaptation are important in Belize’s response to Climate 
Change.	

▪ Explain Belize’s approach to adapting to climate change at the national level;	

▪ Identify adaptation action Belize is taking in its priority sectors, namely, coastal zones, 
agriculture, fishing, tourism, health and forestry; 	

▪ Describe, with specific examples, how Belize is adapting to climate change in its coastal and 
marine sectors and assess for effectiveness and gaps and constraints for implementation.     	

 

Key Concepts 

 

✓ Carbon Footprint - The total amount of greenhouse gases produced to directly and 
indirectly support human activities, usually expressed in equivalent tons of carbon dioxide 
(CO2). Your carbon footprint is the sum of all emissions of CO2, which were induced by your 
activities in a given time frame. Usually a carbon footprint is calculated for the time period 
of a year. When you drive a car, the engine burns fuel which creates a certain amount of CO2, 
depending on its fuel consumption and the driving distance. When you cool your house with 
air conditioning, the generation of the electrical power may also have emitted a certain 
amount of CO2. When you buy food and goods, the production of the food and goods also 
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emitted some quantities of CO2. The carbon footprint is a very powerful tool to understand 
the impact of personal behaviour on global warming and climate change. Most people are 
shocked when they see the amount of CO2 their activities create. The calculation and constant 
monitoring of your personal carbon footprint can help to change individual behaviour and 
contribute to combating climate change.	

 

✓ Mitigating Climate Change in Belize –	
o Individual, Household, Community - In a developing country like Belize, there 

are widely different lifestyles, for example, in urban communities individuals and 
households may live a lifestyle closer to that of developed countries with much higher 
carbon footprints.  Individuals and households in urban communities may identify 
ways in which they can reduce their carbon footprints such as driving less or 
purchasing vehicles that are more fuel efficient, walking, biking or taking public 
transport more, hanging clothes to dry instead of using a dryer, planting more trees 
in parks and green spaces, changing light bulbs and other appliances to more energy 
efficient ones and finding ways to reduce, reuse and recycle.   While lifestyles in rural 
communities may be much less carbon intensive, there are activities that may still be 
carbon intensive, for example the type of cook stove that is utilized.  However, there 
may already be traditional activities that should be preserved and awareness of the 
carbon footprint is important as lifestyles change and evolve.   	

 
o National– Belize is a small country with relatively minor contributions to global 

greenhouse gas emissions and has limited capacity to contribute to mitigation of 
global climate change. However, as a signatory to the UNFCCC, Belize is committed 
to achieving the ultimate objective of the Convention in stabilizing greenhouse gas in 
the atmosphere to prevent dangerous climate change. Recently in 2015 Belize signed 
on to the Paris Agreement which requires the country to submit to the world its 
climate action plan to implement the Agreement. Belize submitted its climate actions 
in a report called Nationally Determined Contribution upon ratification of the Paris 
Agreement in April, 2016. Therefore, in this section, Belize’s climate actions are 
highlighted as indicated in its Nationally Determined Contributions (2016). These 
climate actions are guided by the country’s commitment to strategically transition its 
development to one that is less carbon intensive while strengthening its resilience to 
climate change. In addition, policies and measures from the Belize’s National Climate 
Change Policy, Strategy and Action Plan (2014) for mitigation and adaptation are 
included in this section. 	
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o Belize’s mitigation potential is framed on an action-based approach, covering 

multiple sectors, (e.g. forestry, electricity, waste and transport) that is conditional on 
the availability of cost effective technology, capacity building and adequate financial 
support.	

▪ Reserves and sustainable forest management - reduced deforestation, 
increased resilience of human communities, and sustainable forest 
management. Watershed protection for water and food security.  This 
activity is expected to reduce emissions from land use and forestry from the 
2015 estimate of 3,300 gigagrams (Gg) CO2 down to zero emissions sometime 
in the future and could turn the sector into a sink. 	

▪ Fuel wood consumption - Emissions savings potential of efficient cook 
stoves comes from a reduction of wood used for the same result. Aim is to 
achieve a reduction of fuel wood consumption by 27%-66%, depending on the 
technology, the duration of cooking and the replacement technology.	

▪ Mangroves - Protection of existing mangroves from deforestation and 
restore lost mangroves. Restoration and protection have the potential to turn 
Belize’s mangrove system into a net carbon sink by avoiding current 
emissions of around 11.2Gg CO2 per year and removing additional 2.2 – 
35Gg CO2 per year between 2020 and 2030.	

▪ Transport Sector - Development of a domestic transportation policy and 
implement the National Transportation Master Plan. Aim is to achieve at 
least a 20% reduction in conventional transportation fuel use by 2030 and 
promote energy efficiency in the transport sector through appropriate 
policies and investments.	

▪ Sustainable Energy Strategy and Action Plan - To improve energy 
efficiency and conservation in order to transform to a low carbon economy 
by 2033. The plan envisions a reduction in energy intensity per capita at least 
by 30% by 2033 and to reduce fuels imports dependency by 50% by 2020 
using renewable energy. 85% renewable energy by 2030 by implementing 
hydropower, solar, wind and biomass, and reduction of transmission and 
distribution losses. 	

▪ National Solid Waste Management Strategy and Plan - Improved 
waste management processes in line with waste management strategy 
implemented nationwide to mitigate the effect of methane on climate change, 
prevent water and air pollution. It will also contribute to improving the 
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environment; enhance the image of Belize in ecotourism market and 
protecting the public health.	

 

✓ Why Mitigation and Adaptation? - As a Small Island Developing State, Belize 
contributes less than 0.01 percent to the global emissions and accounts for a small share of 
past and current greenhouse gas emissions but it recognizes that to meet the 2 degree or 1.5 
degree global temperature goal as stipulated by the Paris Agreement, all countries will need 
to undertake ambitious mitigation actions. Conversely, adaptation to climate change is a 
high priority for Belize due to our high vulnerability to natural disasters and climate-related 
shocks, our small and open economy, geographical location and the lack of vital resources 
which constrain our capacity to adapt to the effects of climate change and variability.  It is 
recognized that many mitigation actions will produce co-benefits that promote adaptation 
and resilience to climate change. Forest protection and replanting of mangroves that are 
implemented for mitigation purposes are expected to protect the coastline against storm 
surges and erosion; which are increasing in frequency as a result of climate change. 
Likewise, many of the proposed actions in the waste, transport and electricity sectors are 
expected to produce additional adaptation co-benefits such as reduced water and air 
pollution, energy security, improved energy access, employment creation, and ecosystem 
protection; all of which lead to increase resilience to climate change.	

 

✓ Adapting to Climate Change  –  Belize has prepared a National Climate Change Policy, 
Strategy and Action Plan with a core objective of building of resilience in order to prevent, 
reduce or adapt to the negative impacts of Climate Change. The policy is being implemented 
with the goal of guiding the short and long term processes of adaptation in accordance with 
national priorities and regional and international commitments. 	

✓ Sectoral Adaptation Actions -	
o Coastal and Marine Resources - increase and strengthen the capacity of the 

Coastal Zone Management Authority and Institute (CZMAI) and municipal 
authorities to ensure developments within the coastal and urban areas of Belize 
include an adaptation strategy; implement mangrove restoration or sea and river 
defence structure to prevent coastal and riverine erosion and ecosystem disruption; 
manage and regulate further development of the coastline, especially in vulnerable 
areas such as the Belize and Corozal Districts; inclusion of adaptation strategies in 
management and development planning in all coastal and marine sectors; review 
and strengthen planning legislation and building codes, especially as it relates to 
coastal development; revise and streamline the current legislation and policies that 
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relate to the management and regulation of development in the coastal zone to 
eliminate overlaps and close existing gaps. 	

o Fisheries and Aquaculture - adopt the new Fisheries Resources Bill and 
subsidiary regulations; revise and adopt mangrove regulations and Environment 
Impact Assessment (EIA) regulations; support mangrove and fisheries conservation 
and management plans to protect wetlands and sea grass beds; monitor compliance 
with EIA regulation requirements for coastal mangroves alterations.	

o Agriculture - improve both crop and livestock husbandry practices, increase access 
to drought tolerant crops and livestock breeds; adopt better soil and water 
management practices; reduce post-harvest losses and provide early 
warning/meteorological forecasts and related information to be competitive in the 
region. 	

o Water Resources - design and implement an Integrated Water Resource 
Management programme in watersheds; enhance protection of water catchment 
(including groundwater resources); develop water conservancy management 
systems; conduct water resource assessment (especially groundwater); develop 
flood controls and drought monitoring; improve trans-boundary cooperation 
regarding water resources; strengthen the human resource capacity in the water 
sector strengthen the compliance monitoring capacity of staff; undertake water 
policy reform. 	

o Tourism - identify and assess coastal tourism areas in Belize that are vulnerable to 
Climate Change and provide support to coastal planners and policy makers in 
selecting appropriate policies and adaptation strategies that meet climate 
adaptation, developmental and environmental goals. Mainstream Climate Change 
in the Tourism Master Plan for Belize, to support Adaptation Measures, especially on 
the Coastline, but also to further promote Environmental and Responsible Tourism 
Best Practices. Fisheries and Aquaculture Adopt the new Fisheries Resources Bill and 
subsidiary regulations; revise and adopt mangrove regulations and EIA regulations; 
support mangrove and fisheries conservation and management plans to protect 
wetlands and sea grass beds; monitor compliance with EIA regulation requirements 
for coastal mangroves alterations. 	

o Human Health - undertake a climate change vulnerability and capacity 
assessment for the health sector; improve the capture, management and monitoring 
of diseases and vectors affected; increase human resource capacity and improve 
efficiency; develop education awareness program to educate population on 
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adaptation measures; improve disease control and prevention; promote investment 
in health infrastructure. 	

o Forestry - maintain and restore healthy forest ecosystems by sustainable forest 
management, increasing afforestation and reforestation in order to increase the 
resilience of human communities.	

 

✓ Adapting to Climate Change in the Coastal and Marine Sectors –	
o Coastal and Marine Resources – Selected Actions	

▪ Increase and strengthen the capacity of the CZMAI to ensure developments 
within the coastal areas of Belize include an adaptation strategy to mitigate 
the effects of Climate Change. 	

▪ Implement recommendations in respect of the development of a coastal 
management plan to ensure proper land use. 	

▪ Develop a programme and acquire equipment to monitor and provide early 
warning in respect of storm surges. 	

▪ Implement mangrove restoration or sea and river defence structures to 
prevent coastal erosion. 	

▪ Implement monitoring techniques to assess beach erosion and water quality. 	

▪ Manage further development of the coastline, especially in vulnerable areas 
such as the Belize and Corozal districts. 	

▪ Inclusion of adaptation strategies in management planning in all coastal and 
marine sectors. 	

▪ Undertake restoration projects to increase the coastline resilience to sea level 
rise. 	

▪ Review and amend the Building Code, especially as it relates to coastal 
constructions. 	

▪ Revise and streamline the current legislation and policies that relate to the 
management of the coastal zone to eliminate overlaps and close existing gaps. 	

 
o Fisheries and Aquaculture – Selected Actions	

                         Effective Management Approaches  

▪ Adopt the new Fisheries Resources Bill and subsidiary regulations that 
incorporate international principles and approaches which are required for 
responsible and sustainable fisheries management. 	
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▪ Develop policy and plan to conserve and protect sensitive and healthy 
habitats (coral reef, mangrove, sea grass, reefs) to improve resilience of main 
commercial species to Climate Change. 	

Develop Conservation Programmes, Policies and Plans  

▪ Support mangrove and fisheries conservation and management plans to 
protect the coral reef, wetlands and sea grass beds for fisheries to become 
resilient to Climate Change. Encourage diversification in fish species. 	

▪ Enhance marine protected areas of natural significance into climate smart 
sanctuaries. 	

▪ Develop marine spatial plans, area-based fisheries management approaches, 
regulated coastal development, and embark on ecosystem rehabilitation. 	

▪ Explore the development of alternative livelihood plans for fishers who are 
affected by the establishment of restricted fishing measures. 	

▪ Develop an information clearing house to provide regular and accessible 
public information on Climate Change effects in the marine ecosystems and 
coastal zone to promote behaviour change designed to minimize climate risks 
in Marine Protected Areas (MPAs) and replenishment zones. 	

▪ Consolidate and strengthen the MPA system by establishing Fisheries 
Reserve or expand no‐take zone in MPAs. 	

Effective Monitoring  
▪ Monitor compliance with Environmental Impact Assessment regulations 

requirements for coastal mangroves alterations. 	

▪ Conduct annual reef health and fisheries stock assessments. 	
Conduct further research on marine resources  

▪ Conduct further research on the vulnerability and sustainability of marine 
resources to Climate Change. 	

▪ Conduct specie-specific studies (e.g. determine impacts of sea surface 
temperature and ocean acidification on conch and lobster). 	

Mariculture /Aquaculture  
▪ Improved feeds and selective breeding for higher temperature tolerance 

strains to cope with increasing temperatures and shifting to more tolerant 
strains of molluscs to cope with increased acidification. 	

▪ Undertake integrated water use planning taking into account the water 
requirements (availability and quality) and social and economic 
importance of fisheries and aquaculture in addition to other sectors. 	
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▪ Improve the efficiency of water use in aquaculture operations and other 
adaptation options 	

✓ What are the constraints for Implementation? 	
o Human resources – skilled and trained persons, educated and aware at 

community level, in local and national institution, researchers etc. 	
o Technological – availability of appropriate technology 	
o Financial – cost to the country, can we afford it?	
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Module 3: Sample Lessons 

 

Subject: Belizean Studies, Geography, Biology, Agriculture, Chemistry,  

                       Integrated Science 

Level: High School   [1st – 4th Form] 

Topic: The Greenhouse Effect and Global Carbon Emissions 

Sub-topics:  

▪ Global warming	

▪ Carbon Cycle	

▪ Industrialization	

▪ Sectoral Emissions	

Time:   40 - 50 minutes 

Previous Knowledge: 

Students have been introduced to climate change and the science behind the phenomena.  
They should have previous knowledge of the greenhouse effect and the carbon cycle.   

 
Learning Objectives:   
 
Students will be able to: 

▪ Describe the carbon cycle, greenhouse effect and greenhouse gases (GHG), and the link of 
increased GHG emissions to global warming and climate change;	

▪ Relate the increase in global GHG emissions to industrialization in developed countries;	

▪ Identify and characterise specific sectors that are high emitters of GHGs;   	

▪ Justify how stabilizing or lowering the concentration of GHG in the atmosphere, especially 
carbon dioxide, will lessen the effects of climate change.	
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Skills:   

▪ Analysing diagrams, graphs and resources 	

▪ Using viewing skills and strategies to understand and interpret visual media 	

▪ Using reading skills and strategies for different purposes	

Attitude: 

▪ Class participation and team work	

▪ Appreciate the earth and all its valuable resources 	

▪ Develop an awareness of global disparities that contribute to climate change	

Activities: 
➢ Students will play ‘on target’ or ‘off target’ game.  The students will be provided with pictures 

of climate change actions and ask students how these actions will reduce climate change. 
Students will share their explanation with the teacher determining if they are ‘on target’ or ‘off 
target’. Then teacher can elicit from students what we can do about climate change making 
references to the pictures they analysed. 	

➢ The student will then divide into small groups watch the video ‘Climate Science in a 
Nutshell #4: Too Much Carbon Dioxide’.  Each group of students will be given one 
question to answer based on the video.  Discussions will follow after they have watched the 
video and answered the questions. 	

➢ After this discussion, the teacher introduces another short video ‘Climate Science in a 
Nutshell #5: Where Does the Extra Carbon Dioxide Come from’.  Again, one 
question on the video is given to each group for them to answer and for the class to discuss. 	

➢ Students will then be introduced to an online interactive webpage called “CO₂ and other 
Greenhouse Gas Emissions” to illustrates the amount of CO2 countries have emitted 
since industrialization and compare emissions by sectors etc.  The map graphic allows for 
students to watch a moving timeline that shows how the carbon emissions of countries 
change over time.  	

➢ The students will discuss the graphics to gain a better understanding of what they represent. 	

➢ As follow-up, students will be assigned a few questions to answer at home about the 
information on the interactive maps. They will have to visit the website to answer the 
questions. 	
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Content/Teacher Notes:  
Greenhouse Gas Emissions and Climate Change - greenhouse gases, primarily water vapour, 
carbon dioxide, and methane, absorb the sun’s energy and contribute to warming of the earth’s 
atmosphere. Over the last century, the concentration of these gases in the atmosphere, primarily 
carbon dioxide has increase significantly contributing to increase warming of the earth and climate 
change. Recently, October 2018, scientists are urging that to avoid catastrophic effects, the earth 
must not warm more than 1.5 oC over next few decades. To achieve this, carbon emissions worldwide 
must fall by a massive 45 percent (from 2010 levels) by 2030 and achieve net zero emissions by 2050 
(Masson-Delmotte, et al., 2018). 

Carbon Cycle and Greenhouse Effect - The carbon cycle traces carbon's path from the 
atmosphere, into living organisms, then turning into dead organic matter, going into the oceans, 
and back into the atmosphere. Carbon dioxide (CO2) is a big part of the carbon cycle that plays 
several vital roles in the environment and in processes such as photosynthesis, respiration. It plays 
a crucial role in the weathering of rocks. It is the carbon source for plants. It is stored in biomass, 
organic matter in sediments, and in carbonate rocks like limestone. It is the most significant 
greenhouse gas that traps infrared radiation heat in the atmosphere.  

Carbon Sources and Sinks - Scientists describe the cycle in terms of sources (parts of the cycle 
that add carbon to the atmosphere) and sinks (parts of the cycle that remove carbon from the 
atmosphere). The key to keeping everything in balance is for the sources and sinks to have the same 
amount of CO2.  The most important sinks are the ocean (which includes the seawater, the organisms 
living there, and the sediments on the sea floor) as well as plants and soil on land. The ocean stores 
most of the world's carbon, but forests are really important too. Forests and oceans each remove 
around one-fourth of the carbon that is added to the atmosphere. 

Why GHGs Concentration in the Atmosphere have Increased Significantly? - Since the 
Industrial Revolution, we have relied on fossil fuels to power our lives. We use fossil fuels to get 
around, to heat our homes, and to drive our industries. As our dependence on fossil fuels grows, so 
do our carbon dioxide emissions. Humans are not only releasing excess carbon dioxide to the 
atmosphere, but are changing the planet’s ability to deal with this excess. As the world’s population 
grows, we take over greater portions of our planet’s surface. We clear land to make way for cities 
and human settlement. We manipulate our landscape in order to grow more food, and allow more 
livestock to graze. By altering the natural landscape, we are altering the environment’s ability to 
deal with the excesses that we have created. Human activities are adding about 7 billion tonnes of 
carbon into the atmosphere every year, which is only about 3–4% of the amount exchanged annually 
(Are Humans the Cause?, 2018). This small addition is enough to upset the balance, surpassing 
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nature’s ability to absorb carbon. The oceans and land are currently absorbing half our emissions, 
but the rest remains in the atmosphere for at least another 100 years. 

Global Distribution of Carbon Emissions - according to data that calculates the cumulative 
emissions of each nation through time from the industrial revolution in 1750 to 2014, the United 
Kingdom was the world’s first industrial-scale CO2 emitter. Emissions in other European countries 
and North America shortly followed and produced CO2 over the majority of this time period. Other 
regions—Latin America, Asia and Africa—started contributing to global CO2 emissions much later, 
largely contained to the 20th and 21st centuries. Today, the United States and Europe dominate in 
terms of cumulative emissions. China’s rapid growth in emissions over the last few decades now 
makes it the world’s second largest cumulative emitter, although it still comes in at less than 50% of 
the US total. Developed countries (the Global North) are the major emitters (Ritchie & Roser, 2017).  

Carbon Emissions by Sector - Global greenhouse gas emissions can be broken down by sectoral 
sources: 

o Energy (energy, manufacturing and construction industries and fugitive emissions): 
emissions are inclusive of public heat and electricity production; other energy 
industries; fugitive emissions are emissions of gases or vapours from solid fuels, oil 
and gas, manufacturing industries and construction.	

o Transport: domestic aviation, road transportation, rail transportation, domestic 
navigation, other transportation.	

o International bunkers: international aviation; international navigation/shipping.	
o Residential, commercial, institutional and other sectors.	
o Industry (industrial processes and product use): production of minerals, chemicals, 

metals, pulp/paper/food/drink, halocarbons, refrigeration and air conditioning; 
aerosols and solvents; semiconductor/electronics manufacture; electrical 
equipment.	

o Waste: solid waste disposal; wastewater handling; waste incineration; other waste 
handling.	

o Agriculture: methane and nitrous oxide emissions from enteric fermentation; 
manure management; rice cultivation; synthetic fertilizers; manure applied to soils; 
manure left on pasture; crop residues; burning crop residues, savanna and 
cultivation of organic soils.	

o Land use: emissions from the net conversion of forest; cropland; grassland and 
burning biomass for agriculture or other uses.	
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o Other sources: fossil fuel fires; indirect nitrous oxide from non-agricultural NOx and 
ammonia; other anthropogenic sources. 	

Assessment: 

▪ Group work (each group can be given points for their responses to the questions based on 
the videos)	

▪ Class participation (points can be awarded towards a class participation grade for in class 
responses, questions etc.)	

▪ Assignment Questions	

Materials: 

▪ projector/computer	
▪ white board/markers	
▪ internet connection for YouTube videos and Interactive Graphic 	
▪ cue card with questions for groups	

 

Resources: 

Video 1:  

 

 

 

 

 

 

 

‘Climate Science in a Nutshell #4: Too Much Carbon Dioxide’ 
link: https://www.youtube.com/watch?v=HK8LLWSIIm4 
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Discussion Questions on Video (one per group): 

1. What are two important things that the sun provide the earth? 

2. What is the atmosphere and explain why is it essential for life on earth? 

3. Explain how carbon dioxide plays an important role in the “earth’s delicate balance of 

life”. 

4. Describe what scientists have observed about carbon dioxide in the atmosphere over 

the last 100 years? 

5. Explain in a simple manner, what is the ‘greenhouse effect’? 

6. Describe what the graph of earth’s temperature and the graph of carbon dioxide 

concentration over the last 100 years show.  

 
 

Video 2:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

‘Climate Science in a Nutshell #5: Where Does the Extra Carbon Dioxide Come from’ 
 link: https://www.youtube.com/watch?v=bpazvRVh4y0 
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Discussion Questions on Video (one per group): 

1. What was invented in the 18th century and what did people use to fuel it? 

2. What is the unit scientist use to measure the amount of carbon dioxide in the atmosphere; 

how much carbon dioxide is currently in the atmosphere and to how much should it be 

reduced? 

3. What are fossil fuels?  Identify the three types mentioned in the video.   

4. Identify some of the inventions over time that have made life easier.  Explain how they obtain 

the energy needed to function.   

5. What is the by-product that goes into the atmosphere when fossil fuels are burnt to obtain 

energy? Why is this by-product not naturally absorbed or recycled? 

6. How much carbon dioxide does one person in a developed nation like the United States 

release in one year?   Explain some of the ways an individual contributes that amount of 

carbon dioxide?  
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Interactive Graphics (Graphs and Maps) : 

Link: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions 
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Sample Homework Questions: 

1. What are the cumulative emissions of the United States of America and China? 

Answer:   U.S.A – 394.38 billion tonnes       China – 194.9 billion tonnes 

2. Name the two largest emitters in Europe. 

Answer:    United Kingdom and Germany 

3. Which country is the largest emitter in   i) South America   ii) Africa? 

Answer:  i) Brazil        ii)  South Africa  

4. For thousands of years, the amount of CO2 in the atmosphere was about _______ppm but 

now the amount of CO2 in the atmosphere is about _______ppm. 

Answer:  300,  400 

5. Which sector produces the most carbon emissions? The second highest carbon emissions?      

Answer:    Energy, Transport 
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Subject: Belizean Studies, Geography, Biology, Agriculture, Chemistry,  

                       Integrated Science 

Level: High School  [1st – 4th Form] 

Topic: Mitigation and Carbon Footprint 

Sub-topics:  

▪ Carbon Cycle	
▪ Carbon sinks	
▪ Carbon footprint	

Time:   40 - 50 minutes 

Previous Knowledge: 

Students have been introduced to climate change and the science behind the phenomena.  
They should have previous knowledge of the greenhouse effect and the carbon cycle.   
 
Learning Objectives:   
 
Students will be able to: 
 

▪ Deduce that stabilizing or lowering the concentration of GHG in the atmosphere, especially 
carbon dioxide, will lessen the effects of climate change; 	

▪ Define ‘mitigation’ as all efforts to lower GHG concentration in the atmosphere, and one of 
the two major ways the global community is combating climate change; 	

▪ Distinguish between the two means of mitigation; reducing emissions and enhancing sinks 
and link both to the role of developed and developing countries in mitigation.  	

▪ Explain what is meant by ‘carbon footprint’ and evaluate the role of individual behaviour 
change in mitigating climate change;	

▪ Describe how a small developing country such as Belize can help in mitigating climate 
change.	

Skills:   

▪ Analysing diagrams, graphs and resources 	

▪ Using viewing skills and strategies to understand and interpret visual media 	
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▪ Using reading skills and strategies for different purposes	

 

Attitude: 

▪ Class participation 	

▪ Appreciate individual responsibility to conserve the earth’s resources	
 
Activities: 

➢ The students will be introduced to the lesson by the teacher explaining that countries of the 
world got together to determine two strategies to deal with climate change, one is mitigation 
and the other is adaptation.  The teacher will then differentiate between the two.  Students will 
then use graphic cards showing different actions and be prompted to identify which is 
mitigation and which is adaptation actions. 	

➢ Students will be shown a graph entitled, “Global Greenhouse Gas Emissions Scenarios”.  This 
graph shows how the greenhouse gas emissions is predicted to increase by 2100 and the 
resulting temperature increases at various scenarios.	

➢ The teacher will further explain that there are two ways in which to reduce the amount of CO2 
in the atmosphere, that is, reduce emissions and enhance sinks. Graphics will be used to 
further illustrate what is meant by reducing emissions and enhancing sinks. 	

➢ Students will then identify mitigation action applicable to Belize such as renewable energy and 
forest conservation as well as actions that can be carried out individually.   		

➢ The students will then be introduced the term ‘Carbon Footprint’ and given an assignment 
where they will learn to calculate their carbon footprint.   	

 
Content/Teacher Notes:  

✓ Mitigation - The United Nations Framework Convention on Climate Change (UNFCCC) 
requires all Parties, keeping in mind their responsibilities and capabilities, to formulate and 
implement programmes containing measures to ‘mitigate’ climate change. “Mitigation” in 
climate change refers to efforts to cut or prevent (reduce) the emission of greenhouse gases 
and attempts to remove greenhouse gases from the atmosphere by enhancing sinks (e.g. 
increasing the area of forests). 	

o Reducing Emissions – programmes for reducing emissions target economic 
activity with an aim to incentivize actions that are cleaner or disincentivize those that 
result in large amounts of GHGs. They include policies, incentives schemes and 
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investment programmes which address all sectors, including energy generation and 
use, transport, buildings, industry, agriculture, forestry and other land use, and 
waste management. Mitigation measures are translated in, for example, forestry 
projects, an increased use of renewable energy (solar, wind power, hydroelectric 
energy, energy from plants, etc.), the application of new technologies such as electric 
cars, or changes in practices or behaviours, such as driving less or changing one’s 
diet.	

 
o Enhancing sinks - the most popular form of sink enhancement is growing more 

trees and limiting deforestation. Forests are a source of ‘negative’ greenhouse gas 
emissions because CO2 is used in the process of photosynthesis. Therefore every tree 
that is cut effectively increases the CO2 content in the atmosphere.  While every tree 
that is planted increases the absorption of CO2. 	

 
o Developed vs developing countries commitment – Under the UNFCCC 

countries were divided into categories to distribute the burden of reducing 
greenhouse gas emissions. Developed and developing countries are sometimes 
referred to as Annex I and non-Annex I countries under the UNFCCC. The Annex I 
countries include  the industrialized countries and the non-Annex I countries are 
mostly developing countries. All members of the UNFCCC have obligations under the 
Convention based on their national development and circumstances. The developed 
countries are required to take the lead in combatting climate change by adopting 
national policies and measures to reduce their national emissions, while developing 
countries have generally focused on specific programmes and projects. Subsequent 
negotiations have resulted in the adoption of the Kyoto Protocol in 1997 and the Paris 
Agreement in 2015. Today, Parties of these three agreements work towards a global 
response to the threat of climate change. 	

 

✓ Carbon Footprint - The total amount of greenhouse gases produced to directly and 
indirectly support human activities, usually expressed in equivalent tons of carbon dioxide 
(CO2). Your carbon footprint is the sum of all emissions of CO2 (carbon dioxide), which were 
induced by your activities in a given time frame. Usually a carbon footprint is calculated for 
the time period of a year. When you drive a car, the engine burns fuel which creates a certain 
amount of CO2, depending on its fuel consumption and the driving distance. When you cool 
your house with air conditioning, the generation of the electrical power may also have 
emitted a certain amount of CO2. When you buy food and goods, the production of the food 
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and goods also emitted some quantities of CO2. The carbon footprint is a very powerful tool 
to understand the impact of personal behaviour on global warming and climate change. 
Most people are shocked when they see the amount of CO2 their activities create. The 
calculation and constant monitoring of your personal carbon footprint can help to change 
individual behaviour and contribute to combating climate change.	

 

✓ Mitigating Climate Change in Belize –	
o Individual, Household, Community - In a developing country like Belize, there 

are widely different lifestyles, for example, in urban communities individuals and 
households may live a lifestyle closer to that of developed countries with much higher 
carbon footprints.  Individuals and households in urban communities may identify 
ways in which they can reduce their carbon footprints such as driving less or 
purchasing vehicles that are more fuel efficient, walking, biking or taking public 
transport more, hanging clothes to dry instead of using a dryer, planting more trees 
in parks and green spaces, changing light bulbs and other appliances to more energy 
efficient ones and finding ways to reduce, reuse and recycle   While lifestyles in rural 
communities may be much less carbon intensive, there are activities that may still be 
carbon intensive, for example the type of cook stove that is utilized.  However, there 
may already be traditional activities that should be preserved and awareness of the 
carbon footprint is important as lifestyles change and evolve.   	

 
Assessment: 

▪ Class participation 	
▪ Assignment – Carbon Footprint	

 

Materials: 

▪ projector/computer	
▪ white board/markers	
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Resources: 

Graphics:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

source: https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions 
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Source: https://www.slideshare.net/CIFOR/beyond-mitigation-forestbased-adaptation-to-climate-change-10197976 
 

 
1 Graphic to illustrate the Carbon Sinks and Sources of Emissions 

Source: https://www.fs.usda.gov/ccrc/topics/global-carbon 
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 SEQ Figure \* ARABIC 2 Graphic to illustrate how to reduce Carbon Emissions	
Source: https://laboratoryfocus.ca/25-8m-in-carbon-cap-and-trade-proceeds-used-for-ontario-clean-tech-fund/	

	

 Figure 3: Graphic to demonstrate where large Carbon sinks are located	
Source: https://www.wri.org/blog/2017/03/numbers-indigenous-and-community-land-rights	
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Source: https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2017/themosteffec.jpg 

 
 

Handout: Carbon Footprint Assignment 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Background:   Carbon Footprint - The total amount of greenhouse gases produced to directly and 
indirectly support human activities, usually expressed in equivalent tons of carbon dioxide (CO2). 
Your carbon footprint is the sum of all emissions of CO2 (carbon dioxide), which were induced by 
your activities in a given time frame. Usually a carbon footprint is calculated for the time period of 
a year. When you drive a car, the engine burns fuel which creates a certain amount of CO2, depending 
on its fuel consumption and the driving distance. When you cool your house with air conditioning, 
the generation of the electrical power may also have emitted a certain amount of CO2. When you buy 
food and goods, the production of the food and goods also emitted some quantities of CO2. The carbon 
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footprint is a very powerful tool to understand the impact of personal behaviour on global warming 
and climate change. Most people are shocked when they see the amount of CO2 their activities create. 
The calculation and constant monitoring of your personal carbon footprint can help to change 
individual behaviour and contribute to combating climate change. 

 
 
Purpose: To determine your individual carbon footprint and reflect on what behavioural changes can 

contribute to reducing your carbon footprint.   
 
Instructions: 

1. Go to the website, https://www.carbonfootprint.com/, click on ‘calculate’, then click on 
‘individual’.  This will take you to ‘CARBON CALCULATOR - Carbon Footprint Calculator for 
Individuals and Households’. 

2. On this ‘Welcome’ page, choose ‘Belize’ from the country drop down menu, and choose one 
year (date one year before to current date) as the time period.  

3. Navigate to the other tabs, House, Flights, Car, Motorbike, Bus & Rail, Secondary, 
and fill in the figures that apply such as the yearly electricity consumption etc. You may need 
assistance from parents or guardians to come up with these figures. 

 
 
 
 
 
 
 

4. After filling in the information, go to the results page, and screen shot the results as shown 
below and place in your document.   
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5. Write a reflection on the results, describing your highest source of emissions, what you learn 
from the activity and what are some measures you will take to reduce your ‘Carbon footprint’ 
individually, in your household and in your community.  	  
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Subject: Belizean Studies, Geography, Biology, Agriculture, Integrated Science          

Level: High School  [1st – 4th Form] 

Topic: Adapting to Climate Change in Belize 

Sub-topics:  

▪ Vulnerability and Impact of climate change	

▪ Agriculture	

▪ Tourism	

Time:   80 - 100 minutes 

Previous Knowledge: 

Students have been introduced to climate change and the science behind the phenomena.  
They should have previous knowledge of impacts and vulnerability to climate change. 

 
Learning Objectives:   
Students will be able to: 

▪ Recall the concepts of ‘impact’ and ‘vulnerability, and the link to the developing country 
context;	

▪ Define ‘adaptation’ and justify why it is the major means of combating climate change for 
developing countries that will be or that are already being impacted by climate change;	

▪ Examine constraints to implementing ‘adaptation’ policies, programmes and projects in 
developing countries;	

▪ Explain Belize’s approach to adapting to climate change at the national level;	

▪ Illustrate adaptation action Belize is taking in its priority sectors, namely, coastal zones, 
agriculture, fishing, tourism, health and forestry; 	

▪ Investigate how Belize is adapting to climate change in its coastal and marine sectors and 
assess for effectiveness and gaps and constraints for implementation.     	
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Skills:   

▪ Analysing diagrams, graphs and maps	

▪ Using reading skills and research to formulate probing questions	

▪ Asking questions in a professional manner	

Attitude: 

▪ Class participation 	

▪ Respect for guests 	

▪ Desire to learn about country and the efforts to combat climate change	

Activities: 
➢ The teacher will contact the potential guest speakers long in advance, indicating possible dates 

for the guest presentation and outlining what should be the focus of the presentation. Further 
interactions should be carried out to confirm and finalize logistics. 	

➢ The students will be notified that they will have a guest speaker/s on a specific date; this should 
be done as soon as there is confirmation to allow the students enough time to prepare. They 
will be told who the guest speakers are and that they will be focusing on climate change 
adaptation in Belize.  The teacher will then give the students an assignment to carry out 
preliminary research on what is ‘Adaptation’, strategies for adaptation for developing 
countries and to think about questions that they may have for the guest speaker/s.  	

➢ On the day of the guest lecture, the teacher will make preparations such as having audio/visual 
equipment set-up; this may be done with the assistance of the students. Individual students 
will be asked to prepare a welcome and a thank you remark for the guest speaker/s.  	

➢ On arrival of the guest speaker/s, the teacher will introduce them to the class, the student may 
give their welcome remark and the guest speaker/s will proceed to give their presentation.   	

➢ The students will have the opportunity to ask their questions and discuss their interests and 
concerns regarding the topic with the guest speaker/s.  They may also choose to ask the 
students questions on the presentation. The guest speakers may also leave pamphlets and 
other educational materials with the students.  	

➢ After the guest lecture is complete, one student will make thank you remarks.   	

Content/Teacher Notes:  
‘Adaptation’ [definition] - Adaptation is a process through which societies make themselves 
better able to cope with an uncertain future. Adapting to climate change entails taking the right 
measures to reduce the negative effects of climate change (or exploit the positive ones) by making the 
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appropriate adjustments and changes. Adapting to climate change will entail adjustments and 
changes at every level – from community to national and international. Communities must build 
their resilience, including adopting appropriate technologies while making the most of traditional 
knowledge, and diversifying their livelihoods to cope with current and future climate stress. Local 
coping strategies and traditional knowledge need to be used in synergy with government and local 
interventions. 

✓ Reactive responses (reactionary adaptation) - are those which are implemented as a 
response to an already observed climate impact.	

✓ Anticipatory responses (anticipatory adaptation) - are those that aim to reduce 
exposure to future risks posed by climate change.	

 
Adaptation in developing countries - adaptation to climate change in developing countries is 
vital and has been highlighted by them as having a high or urgent priority. Because of the speed at 
which change is happening due to global temperature rise, it is urgent that the vulnerability of 
developing countries to climate change is reduced and their capacity to adapt is increased and 
national adaptation plans are implemented. Future vulnerability depends not only on climate 
change but also on the type of development path that is pursued. Thus adaptation should be 
implemented in the context of national and global sustainable development efforts. However, 
developing countries have limitations in capacity making adaptation difficult. Limitations include 
human capacity, technology and financial resources.  The most effective adaptation approaches for 
developing countries are those addressing a range of environmental stresses and factors. Strategies 
and programmes that are more likely to succeed need to link with coordinated efforts aimed at 
poverty alleviation, enhancing food security and water availability, combating land degradation 
and reducing loss of biological diversity and ecosystem services, as well as improving adaptive 
capacity. 
 
Sectoral Adaptation - sectoral adaptation measures look at actions for individual sectors that 
could be affected by climate change. For example, in agriculture, reduced rainfall and higher 
evaporation may call for the extension of irrigation; and for coastal zones, sea level rise may 
necessitate improved coastal protection such as reforestation. Often adaptation measures in one 
sector will involve a strengthening of the policy that already exists, emphasizing the importance of 
including long term climate change considerations along with existing local coping mechanisms and 
integrating them into national development plans. 

▪ Multi-sectoral adaptation options relate to the management of natural resources which 
span more than one sectors, for example, integrated management of water, river basins or 
coastal zones. This helps to address problems from various angles. 	
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▪ Cross-sectoral measures also span several groups or sectors and can include: 
improvements to systematic observation and communication systems; science, research and 
development and technological innovations such as the development of drought-resistant 
crop varieties or new technologies to combat saltwater intrusion; education and training to 
help build capacity among stakeholders; public awareness campaigns to improve 
stakeholder and public understanding on climate change and adaptation; strengthening or 
making changes in the fiscal sector such as new insurance options; and risk/disaster 
management measures such as emergency plans. Usually cross-sectoral measures require 
many departments to sit and talk together. 	

 
Adapting to Climate Change  –  Belize has prepared a National Climate Change Policy, Strategy 
and Action Plan with a core objective of building of resilience in order to prevent, reduce or adapt to 
the negative impacts of Climate Change. The policy is being implemented with the goal of guiding 
the short and long term processes of adaptation in accordance with national priorities and regional 
and international commitments.  
 
Sectoral Adaptation Actions - 

▪ Coastal and Marine Resources - increase and strengthen the capacity of the CZMAI and 
municipal authorities to ensure developments within the coastal and urban areas of Belize 
include an adaptation strategy; implement mangrove restoration or sea and river defense 
structure to prevent coastal and riverine erosion and ecosystem disruption; manage and 
regulate further development of the coastline, especially in vulnerable areas such as the Belize 
and Corozal Districts; inclusion of adaptation strategies in management and development 
planning in all coastal and marine sectors; review and strengthen planning legislation and 
building codes, especially as it relates to coastal development; revise and streamline the current 
legislation and policies that relate to the management and regulation of development in the 
coastal zone to eliminate overlaps and close existing gaps. 	

▪ Fisheries and Aquaculture - adopt the new Fisheries Resources Bill and subsidiary 
regulations; revise and adopt mangrove regulations and EIA regulations; support mangrove 
and fisheries conservation and management plans to protect wetlands and sea grass beds; 
monitor compliance with EIA regulation requirements for coastal mangroves alterations.	

▪ Agriculture - improve both crop and livestock husbandry practices, increase access to drought 
tolerant crops and livestock breeds; adopt better soil and water management practices; reduce 
post-harvest losses and provide early warning/meteorological forecasts and related 
information to be competitive in the region. 	



Page 49 of 87	
	

▪ Water Resources - design and implement an Integrated Water Resource Management 
programme in watersheds; enhance protection of water catchment (including groundwater 
resources); develop water conservancy management systems; conduct water resource 
assessment (especially groundwater); develop flood controls and drought monitoring; improve 
trans-boundary cooperation regarding water resources; strengthen the human resource 
capacity in the water sector strengthen the compliance monitoring capacity of staff; undertake 
water policy reform. 	

▪ Tourism - identify and assess coastal tourism areas in Belize that are vulnerable to Climate 
Change and provide support to coastal planners and policy makers in selecting appropriate 
policies and adaptation strategies that meet climate adaptation, developmental and 
environmental goals. Mainstream Climate Change in the Tourism Master Plan for Belize, to 
support Adaptation Measures, especially on the Coastline, but also to further promote 
Environmental and Responsible Tourism Best Practices. Fisheries and Aquaculture Adopt the 
new Fisheries Resources Bill and subsidiary regulations; revise and adopt mangrove regulations 
and EIA regulations; support mangrove and fisheries conservation and management plans to 
protect wetlands and sea grass beds; monitor compliance with EIA regulation requirements for 
coastal mangroves alterations. 	

▪ Human Health - undertake a climate change vulnerability and capacity assessment for the 
health sector; improve the capture, management and monitoring of diseases and vectors 
affected; increase human resource capacity and improve efficiency; develop education 
awareness program to educate population on adaptation measures; improve disease control 
and prevention; promote investment in health infrastructure. 	

▪ Forestry - maintain and restore healthy forest ecosystems by sustainable forest management, 
increasing afforestation and reforestation in order to increase the resilience of human 
communities.	

Assessment: 

▪ Class participation (students can be given points for asking questions)	

Materials: 

▪ projector/computer	
▪ white board/markers	
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Resources:  

 

Potential Organizations for Guest Lecturing 

i. Belize Climate Change Office (BCCO) 

ii. Caribbean Community Climate Change Centre (CCCCC) 

iii. Coastal Zone Management Authority and Institute (CZMAI) 

iv. Fisheries Department 

v. Forestry Department 

vi. Ministry of Agriculture 

vii. Belize Audubon Society (BAS) 

viii. Belize Association of Planners (BAP) 
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Subject: Belizean Studies, Geography, Biology, Agriculture, Integrated Science 

Level: High School [3rd – 4th Form] 

Topic: Technologies for Mitigating and Adapting to Climate Change  

Sub-topics:  

▪ Vulnerability and Impact of climate change	
▪ Agriculture	

▪ Tourism	

▪ Sustainable Energy	

Time:   80 - 100 minutes 

Previous Knowledge: 

Students have been introduced to climate change and the science behind the 
phenomena.  They should have previous knowledge of what is climate change mitigation 
and adaptation.  
 
Learning Objectives:   
Students will be able to: 

▪ Illustrate technologies used in the mitigation of climate change;	

▪ Demonstrate activities (appropriate in Belize) that can be carried out by an individual and at 
the community level that can contribute to mitigating climate change; 	

▪ Describe Belize’s commitment and approach to mitigating climate change at the national 
level;	

▪ Justify why both mitigation and adaptation are important in Belize’s response to Climate 
Change.	

▪ Identify types of adaptation; anticipatory and reactionary and technologies for adaptation 
including ‘soft’ and ‘hard technologies and cite examples of each;	
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▪ Investigate adaptation action Belize is taking in its priority sectors, namely, coastal zones, 
agriculture, fishing, tourism, health and forestry; 	

Skills:   

▪ Using creativity and design skills	

▪ Working collaboratively	

▪ Researching 	

▪ Interpreting information in a visual manner	

Attitude: 

▪ Collaboration 	

▪ Appreciation for recycling and repurposing materials	

▪ Appreciation for ingenuity and creativity in solving real world challenges	

 
Activities: 
 

➢ The students will be introduced to the lesson by watching a series of videos on Climate Smart 
practices and technologies; examples of these can be found in the resources section.	

➢ The students will then be given a handout which outlines the project to create a model of a 
Climate Smart Belize. They will divide into groups of four or five students depending on the 
size of the class.  	

➢ The students will review the handout with the teacher to garner a complete understanding of 
the project which is to create a model that incorporates technologies for mitigation and 
adaption.  It will entail them doing some research on these types of technologies and then 
designing and creating the model using their creativity and where possible recycled materials.  
Each group will be given a different focus; that is, a different sector or location etc.  The 
handout will also include a grading criteria outlining expectations.	

➢ On the due date, each group of students will be given 10 minutes to explain what their model 
is portraying and the technologies they have incorporated including how they work to either 
mitigate and/or adapt to climate change.  Other students and the teacher will also be able to 
ask questions.  The teacher will grade according to the rubric.  Other teachers may also be 
invited to be guest evaluators as well as other students from different classes to view the 
models.   	
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Content/Teacher Notes:  

✓ Technologies for Mitigation - The use and provision of ‘cleaner technologies’ is the core 
of climate change mitigation response. Technologies can be classified as soft or hard. Soft 
technology refers to the technologies that involve various forms of knowledge. Hard 
technologies refers to technologies that are materials or equipment. The ways in which 
various technologies and options might be appropriate for mitigating greenhouse gases, as 
well as the types of policies and measures that can promote the implementation of those 
options, include:	

o Agriculture and Forests are sectors that hold significant potential in combatting 
climate change. Forests as was discussed are a source of ‘negative’ greenhouse gas 
emissions where CO2 is used in the photosynthesis process.   Every  tree that is cut 
effectively increases the CO2 content in the atmosphere.  While every tree that is 
planted increases the absorption of CO2. The technologies that used material from 
agricultural production to reduce emissions include biodiesel, ethanol, charcoal 
production and briquettes. Forestry projects such as mangrove replanting, reducing 
emissions from deforestation and forest degradation in developing countries (REDD 
+) are used to reduce emissions.   	

▪ Biodiesel may be produced from vegetable oil such as jathropa or linseed or 
animal fats from slaughterhouse, or from cleaning of waste cooking oil. 	

▪ Charcoal production releases methane. Improvement in design and 
capturing the methane released from the charcoal plant and combusting it to 
generate electricity would reduce methane release. 	

▪ Ethanol uses simple technology to ferment the sugar content of crops into a 
viable fuel typically for mixing with petrol or diesel.  The concerns related to 
ethanol production is the view that it competes with food production from the 
same crops.	

▪ Briquettes can be made of all kinds of agricultural residues as well as waste 
from animal production. The briquettes can be used as fuel in domestic stoves 
or at larger scales for power production, typically replacing fossil fuels 
(Hinostroza, 2010). 	

 
o Energy Efficiency Improvements refer to efforts to reducing the energy required to 

provide products and services.  Energy efficiency measures may include: efficient 
appliances, efficient lighting, efficient heating technologies, and efficient measures 
for space heating and cooling. Energy Efficiency improvements can be used in 



Page 54 of 87	
	

buildings, electricity for grid, public services and various household installations 
(Hinostroza, 2010). 	

 
o Renewable Energy (RE): many forms of renewable energy depend in one way or 

another on sunlight with the technologies having zero-emission qualities.  These 
technologies are diverse and include solar, wind power and hydroelectric energy  
(Alternative Energy: Alternative Energy Solutions for the 21st Century, n.d.).  	

▪ Solar: Sun’s energy are harnessed in two distinct ways. Solar thermal energy 
is a technology for exploiting solar energy for heat production. For example, 
solar hot water system can provide hot water to meet significant needs in 
residential and commercial buildings. Photovoltaic is generating electricity 
by using solar cells to directly convert energy from the sun to electricity. 	

▪ Wind power generates electricity from the speed of the wind. The wind turns 
the blades, which in turn rotates a generator to create electricity. 	

▪ Hydroelectric energy is derived from the movement of water. Energy is 
harnessed as water falls and flows downward due to gravity. While hydro 
systems do not create any pollution, there are environmental issues linked to 
the change in the flow of water; reservoirs, displacement of people as well as 
adverse effects on flora and fauna. 	

▪ Biomass is another form of RE that derives its energy from plants. Common 
examples are sugar cane waste (bagasse), palm oil solid waste, short rotation 
crops such as straw and husks, organic wastes from animal husbandry, 
energy crops, corn and trees-grown in short rotation plantations. Biomass 
energy projects also have additional environmental benefits such as 
decreasing soil erosion, controlling nitrogen runoff, and protecting 
watersheds (Hinostroza, 2010). 	

▪ Hydrogen and fuel cells: These are abundant and low in pollution. Hydrogen 
can be burned as a  fuel with only water as the combustion product.  	

▪ Geothermal power derives power or heat  from the Earth. The energy are 
contained in the heated rock and fluid that fills the fractures and pores within 
the earth’s crust. It can exist as hot water, steam or hot dry rocks. Geothermal 
power can be used to directly heat buildings, greenhouse gases, aquaculture 
facilities, and provide industrial process heat (Hinostroza, 2010).  	

▪ Tidal: Tidal forces resulting from gravitational energy between the earth, the 
moon and the sun causes water in the oceans to rise and fall. The tide peaks 
twice a day where water flow inwards and outwards in coastal areas. The 
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tidal forces converts the energy obtained from tides into electricity. 
(Alternative Energy: Alternative Energy Solutions for the 21st Century, n.d.) 	

Technologies for adaptation - Needs-based regional technology transfer is an important area 
in helping countries to adapt. Technology transfer can include: 

▪ “hard” forms of technology, such as new irrigation systems or drought-resistant seeds, 
increased sea defences or flood-proof houses on stilts;	

▪  “soft” technologies, such as crop rotation patterns, better water management, and 
improved risk management, various insurance options and biodiversity conservation; 	

▪ Or, they can involve a combination of hard and soft, as with early warning systems that 
combine hard measuring devices with soft knowledge and skills that can raise awareness 
and stimulate appropriate action.	

Adaptation in developing countries - adaptation to climate change in developing countries is 
vital and has been highlighted by them as having a high or urgent priority. Because of the speed at 
which change is happening due to global temperature rise, it is urgent that the vulnerability of 
developing countries to climate change is reduced and their capacity to adapt is increased and 
national adaptation plans are implemented. Future vulnerability depends not only on climate 
change but also on the type of development path that is pursued. Thus adaptation should be 
implemented in the context of national and global sustainable development efforts. However, 
developing countries have limitations in capacity making adaptation difficult. Limitations include 
human capacity, technology and financial resources.  The most effective adaptation approaches for 
developing countries are those addressing a range of environmental stresses and factors. Strategies 
and programmes that are more likely to succeed need to link with coordinated efforts aimed at 
poverty alleviation, enhancing food security and water availability, combating land degradation 
and reducing loss of biological diversity and ecosystem services, as well as improving adaptive 
capacity. 

Mitigating Climate Change in Belize – 

▪ Individual, Household, Community - In a developing country like Belize, there are widely 
different lifestyles, for example, in urban communities individuals and households may live a 
lifestyle closer to that of developed countries with much higher carbon footprints.  Individuals 
and households in urban communities may identify ways in which they can reduce their carbon 
footprints such as driving less or purchasing vehicles that are more fuel efficient, walking, biking 
or taking public transport more, hanging clothes to dry instead of using a dryer, planting more 
trees in parks and green spaces, changing light bulbs and other appliances to more energy 
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efficient ones and finding ways to reduce, reuse and recycle   While lifestyles in rural communities 
may be much less carbon intensive, there are activities that may still be carbon intensive, for 
example the type of cook stove that is utilized.  However, there may already be traditional 
activities that should be preserved and awareness of the carbon footprint is important as 
lifestyles change and evolve.   	

▪ National– Belize is a small country with relatively minor contributions to global greenhouse 
gas emissions and has limited capacity to contribute to mitigation of global climate change. 
However, as a signatory to the UNFCCC, Belize is committed to achieving the ultimate objective 
of the Convention in stabilizing greenhouse gas in the atmosphere to prevent dangerous climate 
change. Recently in 2015 Belize signed on to the Paris Agreement which requires the country to 
submit to the world its climate action plan to implement the Agreement. Belize submitted its 
climate actions in a report called Nationally Determined Contribution upon ratification of the 
Paris Agreement in April, 2016. Therefore, in this section, Belize’s climate actions are 
highlighted as indicated in its Nationally Determined Contributions (2016). These climate 
actions are guided by the country’s commitment to strategically transition its development to 
one that is less carbon intensive while strengthening its resilience to climate change. In addition, 
policies and measures from the Belize’s National Climate Change Policy, Strategy and Action 
Plan (2014) for mitigation and adaptation are included in this section. 	

▪ Belize mitigation potential is framed on an action-based approach, covering multiple sectors, 
(e.g. forestry, electricity, waste and transport) that is conditional on the availability of cost 
effective technology, capacity building and adequate financial support.	

Why Mitigation and Adaptation? - As a Small Island Developing State, Belize contributes less 
than 0.01 percent to the global emissions and accounts for a small share of past and current 
greenhouse gas emissions but it recognizes that to meet the 2 or 1.5 degree global temperature goal, 
all countries will need to undertake ambitious mitigation actions. Conversely, adaptation to climate 
change is a high priority for Belize due to our high vulnerability to natural disasters and climate-
related shocks, our small and open economy, geographical location and the lack of vital resources 
which constrain our capacity to adapt to the effects of climate change and variability.  It is 
recognized that many mitigation actions will produce co-benefits that promote adaptation and 
resilience to climate change. Forest protection and replanting of mangroves that are implemented 
for mitigation purposes are expected to protect the coastline against storm surges and erosion; 
which are increasing in frequency as a result of climate change. Likewise, many of the proposed 
actions in the waste, transport and electricity sectors are expected to produce additional adaptation 
co-benefits such as reduced water and air pollution, energy security, improved energy access, 
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employment creation, and ecosystem protection; all of which lead to increase resilience to climate 
change. 

Sectoral Adaptation Actions - 

▪ Coastal and Marine Resources - increase and strengthen the capacity of the CZMAI and 
municipal authorities to ensure developments within the coastal and urban areas of Belize 
include an adaptation strategy; implement mangrove restoration or sea and river defence 
structure to prevent coastal and riverine erosion and ecosystem disruption; manage and 
regulate further development of the coastline, especially in vulnerable areas such as the Belize 
and Corozal Districts; inclusion of adaptation strategies in management and development 
planning in all coastal and marine sectors; review and strengthen planning legislation and 
building codes, especially as it relates to coastal development; revise and streamline the current 
legislation and policies that relate to the management and regulation of development in the 
coastal zone to eliminate overlaps and close existing gaps. 	

▪ Fisheries and Aquaculture - adopt the new Fisheries Resources Bill and subsidiary 
regulations; revise and adopt mangrove regulations and EIA regulations; support mangrove 
and fisheries conservation and management plans to protect reef, wetlands and sea grass beds; 
monitor compliance with EIA regulation requirements for coastal mangroves alterations.	

▪ Agriculture - improve both crop and livestock husbandry practices, increase access to drought 
tolerant crops and livestock breeds; adopt better soil and water management practices; reduce 
post-harvest losses and provide early warning/meteorological forecasts and related 
information to be competitive in the region. 	

▪ Water Resources - design and implement an Integrated Water Resource Management 
programme in watersheds; enhance protection of water catchment (including groundwater 
resources); develop water conservancy management systems; conduct water resource 
assessment (especially groundwater); develop flood controls and drought monitoring; improve 
trans-boundary cooperation regarding water resources; strengthen the human resource 
capacity in the water sector strengthen the compliance monitoring capacity of staff; undertake 
water policy reform. 	

▪ Tourism - identify and assess coastal tourism areas in Belize that are vulnerable to Climate 
Change and provide support to coastal planners and policy makers in selecting appropriate 
policies and adaptation strategies that meet climate adaptation, developmental and 
environmental goals. Mainstream Climate Change in the Tourism Master Plan for Belize, to 
support Adaptation Measures, especially on the Coastline, but also to further promote 
Environmental and Responsible Tourism Best Practices. Fisheries and Aquaculture Adopt the 
new Fisheries Resources Bill and subsidiary regulations; revise and adopt mangrove regulations 
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and EIA regulations; support mangrove and fisheries conservation and management plans to 
protect wetlands and sea grass beds; monitor compliance with EIA regulation requirements for 
coastal mangroves alterations. 	

▪ Human Health - undertake a climate change vulnerability and capacity assessment for the 
health sector; improve the capture, management and monitoring of diseases and vectors 
affected; increase human resource capacity and improve efficiency; develop education 
awareness program to educate population on adaptation measures; improve disease control 
and prevention; promote investment in health infrastructure. 	

▪ Forestry - maintain and restore healthy forest ecosystems by sustainable forest management, 
increasing afforestation and reforestation in order to increase the resilience of human 
communities.	

Assessment: 

▪ Group Project – Model of a Climate Smart Belize	

Materials: 

▪ Rubric	
▪ Internet for to watch YouTube videos	
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Resources:  

 

Videos: 

 

 

 

 

 

 

 

 

 

Link:https://www.youtube.com/watch?v=l58yv0JAu08 
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   Link:https://www.youtube.com/watch?v=lFWiHt0tkng 

 

 

 

 

 

 

 

 

 

 

 
 

Link: https://www.youtube.com/watch?v=dq234w56n2o 
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Link: https://www.youtube.com/watch?v=X5ZZxx2v1No 
 

Handout:     Project – Model of a Climate Smart Belize 

Background:   

‘Climate Smart’ and ‘Green Development’ are often used interchangeably and refer to policies, 
practices and technologies that incorporate climate change mitigation and adaptation into overall 
development. In a climate smart or green economy, strategies and technologies are aimed at reducing 
GHG emissions, improve resource efficiency, reducing loss of biodiversity and implementing ‘hard’ 
and ‘soft’ measures for adapting to climate change.   
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Source: https://oakvillegreen.org/about-cop21-the-role-of-cities-and-local-climate-action/ 

Instructions:  

1. Each group will prepare a model (~ 36” x  36”), of one of the following: 
a. climate smart (green) farm 
b. climate smart (green) city 
c. climate smart (green) sugar industry  
d. climate smart (green) coastal community 
e. climate smart (green) inland community along a river 
f. climate smart (green) school/university campus 

2. Students are encouraged to utilize recycled material in the creation of the model. 
3. Students will present their model to the class, explaining the technologies for mitigation and 

adaptation.  The presentation should be no more than 10 minutes.    
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Grading Criteria: 

Criteria Excellent 
 

Good 
 

Adequate 
 

Needs 
Improvement 

 

Score 
 

Desired 
Elements 
and 
Accuracy 
 
 
 
 
[45%] 

6 or more technologies 
depicted. 
At least 3 adaptation 
technologies 
At least  3 mitigation 
technologies 
Technologies are 
accurately depicted 
 

 
[45 - 41] 

At least 5 
technologies are 
depicted.  
Either 1 adaptation 
or 1 mitigation 
technology is 
missing or 
inaccurately 
depicted. 
 
 

[40 – 36] 

At least 4 
technologies are 
depicted. At least 2 
adaptation and 2 
mitigation 
technologies are 
included and 
accurately depicted 
 
 

[35 - 31] 

At least 3 
technologies are 
depicted.  
3 adaptation and/or 
mitigation 
technologies are 
missing or 
inaccurately 
depicted. At least one 
of each type of 
technologies must be 
included. 

[30 - 26] 

 

Labels 
 
 
 
 
[15%]  

Model is legibly and   
accurately labelled; 
there are no 
grammatical or spelling 
errors; 
 
[30 – 26] 

Two or less labels are 
missing; labels are 
legible and   
accurate; there are 
no grammatical or 
spelling errors; 
[25 – 21] 

Three labels are 
missing; labels are 
mostly legible and   
accurate; there are 
few grammatical or 
spelling errors  

[20 -16] 

Four or more labels 
are missing; labels 
are mostly legible 
and   accurate; there 
are few grammatical 
or spelling errors  

[15 -12] 

 

Creativity 
 
 
 
 
[20%] 

Exceptional display of 
creativity in design and 
layout, use of colours 
and depiction of 
elements; great use of 
recycled materials 
 

[20 – 18] 

Very good display of 
creativity in design 
and layout, use of 
colours and depiction 
of elements; good use 
of recycled materials 
 

[17 – 16] 
 

Adequate display of 
creativity in design 
and layout, use of 
colours and depiction 
of elements; 
adequate use of 
recycled materials 

[15 – 13] 

Little to no creativity 
in design and layout, 
use of colours and 
depiction of elements; 
little to no use of 
recycled materials 
 

[12  – 10] 

 

Presentation 
 
 
 
 
 
 
 
 
 
[20%] 

Excellent presentation. 
Elements of the model 
and how they are 
integrated are clearly 
and accurately 
explained; Includes 
basic description of the 
function each 
technology; Answer all 
questions appropriately 
and accurately. 
 
 

 
[20 - 18] 

Very good 
presentation. 
Elements of the 
model and how they 
are integrated are 
clearly and mostly 
accurately 
explained; Includes 
basic description of 
the function each 
technology; Answer 
most questions 
appropriately and 
accurately. 

[17 - 16] 

Good presentation. 
Elements of the 
model and how they 
are integrated are 
adequately 
explained; Includes 
basic description of 
the function each 
technology; Answer 
most questions 
adequately. 

 
 
 

[15 - 13] 

Presentation need 
improvement. 
Elements of the model 
and how they are 
integrated are not 
adequately 
explained; basic 
description of the 
function each 
technology is not 
adequate; Questions 
are not adequately 
answered. 

 
[12 -10] 

 

Grade  
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Subject: Belizean Studies, Geography, Biology, Agriculture, Integrated Science 

Level:  High School  [1st – 4th Form] 

Topic:  Mitigating and Adapting to Climate Change in Belize 

Sub-topics:  

▪ Vulnerability and Impact of climate change	
▪ Eco-Tourism	
▪ Technologies for mitigation and adaptation	
▪ Ecosystems and Conservation	

Time:  40 – 50 minutes class period and 1 day or overnight  

Previous Knowledge: 

Students have been introduced to climate change and the science behind the 
phenomena.  They should have previous knowledge of what is climate change mitigation 
and adaptation.  
 
Learning Objectives:   
Students will be able to: 

▪ Demonstrate activities (appropriate in Belize) that can be carried out by an individual and at 
the community level that can contribute to mitigating climate change; 	

▪ Describe Belize’s commitment and approach to mitigating climate change at the national 
level;	

▪ Justify why both mitigation and adaptation are important in Belize’s response to Climate 
Change.	

▪ Explain Belize’s approach to adapting to climate change at the national level;	

▪ Investigate adaptation action Belize is taking in its priority sectors, namely, coastal zones, 
agriculture, fishing, tourism, health and forestry; 	

▪ Illustrate, with specific examples, how Belize is adapting to climate change in its coastal and 
marine sectors and assess for effectiveness and gaps and constraints for implementation.     	
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Skills:   
▪ Working collaboratively	

▪ Hiking, birdwatching and other outdoor skills	

 
Attitude: 

▪ Collaboration 	

▪ Sense of adventure	

▪ Appreciation for nature and conservation	

Note: A field trip will require significant advance planning by the teacher.  The teacher will need to 
identify a location for a class field trip which is involved in some type of mitigating and/or adaptation to 
climate change activities such as forest conservation, use of ‘green’ technologies, ‘smart’ agriculture etc. 
[A list of suggested sites are included in the resources section] The teacher will also have to plan with the 
school’s administration and Ministry of Education, other teachers, the site managers and parents 
regarding the logistics such as cost, permissions, transportation, dates, chaperons, etc. as well as inform 
the students about the trip far in advance especially if fundraising activities may be necessary.    

 
Learning Activities: 

➢ After the location has been chosen, the teacher can make reference to it in other lessons about 
adaptation and mitigation highlighting some of the activities and/or technologies the students 
will experience in their visit.   	

➢ About one to two weeks before the trip, the students will review a handout about the trip which 
will include the objective of the trip, itinerary, what to take, expectations, extension 
assignments etc. The teacher should ensure that the students ask as many questions as possible 
to alleviate any concerns they might have about being away from home especially if the trip is 
overnight.  Students should also be encouraged to visit the website (if there is one) of the 
location they will visit to learn more.  	

➢ During the fieldtrip, students should be encouraged and persuaded to be attentive and 
participate fully by asking questions to the presenters, guides, etc.  Students should also be 
encouraged to take pictures and notes for extension activities.   	

➢ The students at the end of the trip will be asked to share their “biggest takeaway”.  What is 
something they learnt that had an impact on them? As many students as possible should be 
allowed to respond.  	

➢ The students will turn in any assignment by the given deadline.  	
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Content/Teacher Notes:  

✓ Technologies for Mitigation - Technologies for Mitigation - The use and provision 
of ‘cleaner technologies’ is the core of climate change mitigation response. Technologies can 
be classified as soft or hard. Soft technology refers to the technologies that involve various 
forms of knowledge. Hard technologies refers to technologies that are materials or 
equipment. The ways in which various technologies and options might be appropriate for 
mitigating greenhouse gases, as well as the types of policies and measures that can promote 
the implementation of those options, include:	

o Agriculture and Forests are sectors that hold significant potential in combatting 
climate change. Forests as was discussed are a source of ‘negative’ greenhouse gas 
emissions where CO2 is used in the photosynthesis process.   Every  tree that is cut 
effectively increases the CO2 content in the atmosphere.  While every tree that is 
planted increases the absorption of CO2. The technologies that used material from 
agricultural production to reduce emissions include biodiesel, ethanol, charcoal 
production and briquettes. Forestry projects such as mangrove replanting, reducing 
emissions from deforestation and forest degradation in developing countries (REDD 
+) are used to reduce emissions.   	

▪ Biodiesel may be produced from vegetable oil such as jathropa or linseed or 
animal fats from slaughterhouse, or from cleaning of waste cooking oil. 	

▪ Charcoal production releases methane. Improvement in design and 
capturing the methane released from the charcoal plant and combusting it to 
generate electricity would reduce methane release. 	

▪ Ethanol uses simple technology to ferment the sugar content of crops into a 
viable fuel typically for mixing with petrol or diesel.  The concerns related to 
ethanol production is the view that it competes with food production from the 
same crops.	

▪ Briquettes can be made of all kinds of agricultural residues as well as waste 
from animal production. The briquettes can be used as fuel in domestic stoves 
or at larger scales for power production, typically replacing fossil fuels 
(Hinostroza, 2010). 	

 
o Energy Efficiency Improvements refer to efforts to reducing the energy required to 

provide products and services.  Energy efficiency measures may include: efficient 
appliances, efficient lighting, efficient heating technologies, and efficient measures 
for space heating and cooling. Energy Efficiency improvements can be used in 
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buildings, electricity for grid, public services and various household installations 
(Hinostroza, 2010). 	

 
o Renewable Energy (RE): many forms of renewable energy depend in one way or 

another on sunlight with the technologies having zero-emission qualities.  These 
technologies are diverse and include solar, wind power and hydroelectric energy  
(Alternative Energy: Alternative Energy Solutions for the 21st Century, n.d.).  	

▪ Solar: Sun’s energy are harnessed in two distinct ways. Solar thermal energy 
is a technology for exploiting solar energy for heat production. For example, 
solar hot water system can provide hot water to meet significant needs in 
residential and commercial buildings. Photovoltaic is generating electricity 
by using solar cells to directly convert energy from the sun to electricity. 	

▪ Wind power generates electricity from the speed of the wind. The wind turns 
the blades, which in turn rotates a generator to create electricity. 	

▪ Hydroelectric energy is derived from the movement of water. Energy is 
harnessed as water falls and flows downward due to gravity. While hydro 
systems do not create any pollution, there are environmental issues linked to 
the change in the flow of water; reservoirs, displacement of people as well as 
adverse effects on flora and fauna. 	

▪ Biomass is another form of RE that derives its energy from plants. Common 
examples are sugar cane waste (bagasse), palm oil solid waste, short rotation 
crops such as straw and husks, organic wastes from animal husbandry, 
energy crops, corn and trees-grown in short rotation plantations. Biomass 
energy projects also have additional environmental benefits such as 
decreasing soil erosion, controlling nitrogen runoff, and protecting 
watersheds (Hinostroza, 2010). 	

▪ Hydrogen and fuel cells: These are abundant and low in pollution. Hydrogen 
can be burned as a  fuel with only water as the combustion product.  	

▪ Geothermal power derives power or heat  from the Earth. The energy are 
contained in the heated rock and fluid that fills the fractures and pores within 
the earth’s crust. It can exist as hot water, steam or hot dry rocks. Geothermal 
power can be used to directly heat buildings, greenhouse gases, aquaculture 
facilities, and provide industrial process heat (Hinostroza, 2010).  	

▪ Tidal: Tidal forces resulting from gravitational energy between the earth, the 
moon and the sun causes water in the oceans to rise and fall. The tide peaks 
twice a day where water flow inwards and outwards in coastal areas. The 
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tidal forces converts the energy obtained from tides into electricity. 
(Alternative Energy: Alternative Energy Solutions for the 21st Century, n.d.) 	

Technologies for adaptation - Needs-based regional technology transfer is an important area 
in helping countries to adapt. Technology transfer can include: 

▪  “hard” forms of technology, such as new irrigation systems or drought-resistant seeds, 
increased sea defences or elevated flood-proof houses;	

▪  “soft” technologies, such as crop rotation patterns, better water management, and 
improved risk management, various insurance options and biodiversity conservation; 	

▪ Or, they can involve a combination of hard and soft, as with early warning systems that 
combine hard measuring devices with soft knowledge and skills that can raise awareness 
and stimulate appropriate action.	

Mitigating Climate Change in Belize – 

▪ Individual, Household, Community - In a developing country like Belize, there are 
widely different lifestyles, for example, in urban communities individuals and households 
may live a lifestyle closer to that of developed countries with much higher carbon footprints.  
Individuals and households in urban communities may identify ways in which they can 
reduce their carbon footprints such as driving less or purchasing vehicles that are more fuel 
efficient, walking, biking or taking public transport more, hanging clothes to dry instead of 
using a dryer, planting more trees in parks and green spaces, changing light bulbs and other 
appliances to more energy efficient ones and finding ways to reduce, reuse and recycle   While 
lifestyles in rural communities may be much less carbon intensive, there are activities that 
may still be carbon intensive, for example the type of cook stove that is utilized.  However, 
there may already be traditional activities that should be preserved and awareness of the 
carbon footprint is important as lifestyles change and evolve.   	

▪ National– Belize is a small country with relatively minor contributions to global 
greenhouse gas emissions and has limited capacity to contribute to mitigation of global 
climate change. However, as a signatory to the UNFCCC, Belize is committed to achieving 
the ultimate objective of the Convention in stabilizing greenhouse gas in the atmosphere to 
prevent dangerous climate change. Recently in 2015 Belize signed on to the Paris Agreement 
which requires the country to submit to the world its climate action plan to implement the 
Agreement. Belize submitted its climate actions in a report called Nationally Determined 
Contribution upon ratification of the Paris Agreement in April, 2016. Therefore, in this 
section, Belize’s climate actions are highlighted as indicated in its Nationally Determined 
Contributions (2016). These climate actions are guided by the country’s commitment to 
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strategically transition its development to one that is less carbon intensive while 
strengthening its resilience to climate change. In addition, policies and measures from the 
Belize’s National Climate Change Policy, Strategy and Action Plan (2014) for mitigation and 
adaptation are included in this section. 	

✓ Why Mitigation and Adaptation? - Why Mitigation and Adaptation? - As a Small 
Island Developing State, Belize contributes less than 0.01 percent to the global emissions and 
accounts for a small share of past and current greenhouse gas emissions but it recognizes 
that to meet the 2 degree or 1.5 degree temperature global goal as stipulated by the Paris 
Agreement, all countries will need to undertake ambitious mitigation actions. Conversely, 
adaptation to climate change is a high priority for Belize due to our high vulnerability to 
natural disasters and climate-related shocks, our small and open economy, geographical 
location and the lack of vital resources which constrain our capacity to adapt to the effects of 
climate change and variability.  It is recognized that many mitigation actions will produce 
co-benefits that promote adaptation and resilience to climate change. Forest protection and 
replanting of mangroves that are implemented for mitigation purposes are expected to 
protect the coastline against storm surges and erosion; which are increasing in frequency as 
a result of climate change. Likewise, many of the proposed actions in the waste, transport 
and electricity sectors are expected to produce additional adaptation co-benefits such as 
reduced water and air pollution, energy security, improved energy access, employment 
creation, and ecosystem protection; all of which lead to increase resilience to climate change.	

 
Adapting to Climate Change  –  Belize has prepared a National Climate Change Policy, Strategy 
and Action Plan with a core objective of building of resilience in order to prevent, reduce or adapt to 
the negative impacts of Climate Change. The policy is being implemented with the goal of guiding 
the short and long term processes of adaptation in accordance with national priorities and regional 
and international commitments. 

Sectoral Adaptation Actions - 

▪ Coastal and Marine Resources - increase and strengthen the capacity of the CZMAI and 
municipal authorities to ensure developments within the coastal and urban areas of Belize 
include an adaptation strategy; implement mangrove restoration or sea and river defence 
structure to prevent coastal and riverine erosion and ecosystem disruption; manage and 
regulate further development of the coastline, especially in vulnerable areas such as the 
Belize and Corozal Districts; inclusion of adaptation strategies in management and 
development planning in all coastal and marine sectors; review and strengthen planning 
legislation and building codes, especially as it relates to coastal development; revise and 



Page 70 of 87	
	

streamline the current legislation and policies that relate to the management and regulation 
of development in the coastal zone to eliminate overlaps and close existing gaps. 	

▪ Fisheries and Aquaculture - adopt the new Fisheries Resources Bill and subsidiary 
regulations; revise and adopt mangrove regulations and EIA regulations; support 
mangrove and fisheries conservation and management plans to protect the reef, wetlands 
and sea grass beds; monitor compliance with EIA regulation requirements for coastal 
mangroves alterations.	

▪ Agriculture - improve both crop and livestock husbandry practices, increase access to 
drought tolerant crops and livestock breeds; adopt better soil and water management 
practices; reduce post-harvest losses and provide early warning/meteorological forecasts 
and related information to be competitive in the region. 	

▪ Water Resources - design and implement an Integrated Water Resource Management 
programme in watersheds; enhance protection of water catchment (including groundwater 
resources); develop water conservancy management systems; conduct water resource 
assessment (especially groundwater); develop flood controls and drought monitoring; 
improve trans-boundary cooperation regarding water resources; strengthen the human 
resource capacity in the water sector strengthen the compliance monitoring capacity of staff; 
undertake water policy reform. 	

▪ Tourism - identify and assess coastal tourism areas in Belize that are vulnerable to Climate 
Change and provide support to coastal planners and policy makers in selecting appropriate 
policies and adaptation strategies that meet climate adaptation, developmental and 
environmental goals. Mainstream Climate Change in the Tourism Master Plan for Belize, to 
support Adaptation Measures, especially on the Coastline, but also to further promote 
Environmental and Responsible Tourism Best Practices. Fisheries and Aquaculture Adopt 
the new Fisheries Resources Bill and subsidiary regulations; revise and adopt mangrove 
regulations and EIA regulations; support mangrove and fisheries conservation and 
management plans to protect wetlands and sea grass beds; monitor compliance with EIA 
regulation requirements for coastal mangroves alterations. 	

▪ Human Health - undertake a climate change vulnerability and capacity assessment for the 
health sector; improve the capture, management and monitoring of diseases and vectors 
affected; increase human resource capacity and improve efficiency; develop education 
awareness program to educate population on adaptation measures; improve disease control 
and prevention; promote investment in health infrastructure. 	

▪ Forestry - maintain and restore healthy forest ecosystems by sustainable forest 
management, increasing afforestation and reforestation in order to increase the resilience of 
human communities.	
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Adapting to Climate Change in the Coastal and Marine Sectors – 

o Coastal and Marine Resources – Selected Actions	

▪ Increase and strengthen the capacity of the CZMAI to ensure developments within the 
coastal areas of Belize include an adaptation strategy to mitigate the effects of Climate 
Change. 	

▪ Implement recommendations in respect of the development of a coastal management 
plan to ensure proper land use. 	

▪ Develop a programme and acquire equipment to monitor and provide early warning in 
respect of storm surges. 	

▪ Implement mangrove restoration or sea and river defence structures to prevent coastal 
erosion. 	

▪ Implement monitoring techniques to assess beach erosion and water quality. 	

▪ Manage further development of the coastline, especially in vulnerable areas such as the 
Belize and Corozal districts. 	

▪ Inclusion of adaptation strategies in management planning in all coastal and marine 
sectors. 	

▪ Undertake restoration projects to increase the coastline resilience to sea level rise. 	

▪ Review and amend the Building Code, especially as it relates to coastal constructions. 	

▪ Revise and streamline the current legislation and policies that relate to the management 
of the coastal zone to eliminate overlaps and close existing gaps. 	

 
Fisheries and Aquaculture – Selected Actions 
  Effective Management Approaches  

▪ Adopt the new Fisheries Resources Bill and subsidiary regulations that incorporate 
international principles and approaches which are required for responsible and 
sustainable fisheries management. 	

▪ Develop policy and plan to conserve and protect sensitive and healthy habitats (reef, 
mangrove, sea grass, reefs) to improve resilience of main commercial species to Climate 
Change. 	

Develop Conservation Programmes, Policies and Plans  
▪ Support mangrove and fisheries conservation and management plans to protect wetlands 

and sea grass beds for fisheries to become resilient to Climate Change. Encourage 
diversification in fish species. 	

▪ Enhance marine protected areas of natural significance into climate smart sanctuaries. 	
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▪ Develop marine spatial plans, area-based fisheries management approaches, regulated 
coastal development, and embark on ecosystem rehabilitation. 	

▪ Explore the development of alternative livelihood plans for fishers who are affected by the 
establishment of restricted fishing measures. 	

▪ Develop an information clearing house to provide regular and accessible public information 
on Climate Change effects in the marine ecosystems and coastal zone to promote behaviour 
change designed to minimize climate risks in MPAs and replenishment zones. 	

▪ Consolidate and strengthen the MPA system by establishing Fisheries Reserve or expand no‐

take zone in MPAs. 	
 
Effective Monitoring  

▪ Monitor compliance with EIA regulations requirements for coastal mangroves alterations. 	

▪ Conduct annual reef health and fisheries stock assessments. 	
Conduct further research on marine resources  

▪ Conduct further research on the vulnerability and sustainability of marine resources to 
Climate Change. 	

▪ Conduct specie-specific studies (e.g. determine impacts of sea surface temperature and ocean 
acidification on conch and lobster). 	

Mariculture /Aquaculture  
▪ Improved feeds and selective breeding for higher temperature tolerance strains to cope with 

increasing temperatures and shifting to more tolerant strains of molluscs to cope with 
increased acidification. 	

▪ Undertake integrated water use planning taking into account the water requirements 
(availability and quality) and social and economic importance of fisheries and aquaculture 
in addition to other sectors. 	

▪ Improve the efficiency of water use in aquaculture operations and other adaptation options 	
What are the constraints for Implementation?  

▪ Human resources – skilled and trained persons, educated and aware at community level, 
in local and national institution, researchers etc. 	

▪ Technological – availability of appropriate technology 	

▪ Financial – cost to the country, can we afford it?	
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Assessment: 

▪ Student may be given grades for participation in the field trip	

▪ Extension Assignment may be given eg. Reflection paper on the trip	
 
 

Resources: 

Suggested Sites to Visit 

§ Rio Bravo Conservation and Management Area  [Hill Bank or La Milpa]  

• Activities: Hiking Trails, Forest Conservation and Carbon Sequestration, Bird Watching, Eco-
tourism, Use of ‘green’ technologies  

• Rio Bravo. (n.d.). Retrieved from https://www.pfbelize.org/rio-bravo/ 

§ Cockscomb Basin Wildlife Sanctuary  

Activities: Learn about history of cockscomb, important specie eg. Jaguar, important watersheds, 
biodiversity, use of ‘green’ technology – cookstove, birdwatching, river tubing  

Cockscomb Basin Wildlife Sanctuary. (n.d.). Retrieved from 
http://www.belizeaudubon.org/?page_id=3605 
 

§ Chalillo Dam  

• Activities: Learn about hydropower, renewable energy, how the dam works, and contribution to 
Belize’s electricity demand. Also opportunity for students to research negative environmental 
impacts.  

• Belize Electric Co. Ltd. (BECOL)  Oscar.Alonzo@becol.com.bz 

§ Placencia (Laughing Bird Caye)  
          Activities: Walk around the peninsula, development pressures-challenges to adaptation, mangrove 

deforestation and reforestation, eco-tourism, learn about the work of SEA and Fragments of Hope, 
visit to Laughing Bird Caye  

Environmental Education & Consulting: SEA Belize: Belize. (n.d.). Retrieved from 
http://www.seabelize.org/ 

 
Fragments of Hope, Belize. (n.d.). Retrieved from http://fragmentsofhope.org/ 
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§ Central Farm Agricultural Station – Research and Development Unit  

Activities: The unit serves as a research and demonstration center which provides services and training 
to student, farmers, farmers group, cooperatives, extension agents and NGO’s.  

Research and Development. (2018, March 22). Retrieved from 
https://www.agriculture.gov.bz/research-and-development/

Sample Evaluations – Quiz and Tests 
 

The module offers within the sample lessons several types of assessments that can be 
used to measure and evaluate the students’ learning which includes: 

▪ Homework	
▪ Carbon Footprint Assignment	
▪ Model Project 	

 
This section offers additional assessments in the form of two sample quizzes and one 
sample test.   

Sample Quiz 1 
 Direction. Complete the answer by filling the gaps with a word or phrase from the box below. 
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Source: Greenhouse Effect Quiz. (n.d.). Retrieved from https://www.scribd.com/document/373120866/Greenhouse-Effect-Quiz 
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Sample Quiz 2 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

Puzzle can be made at: https://www.puzzle-maker.com/CW 

Answers: 1. Carbon sink    2.   Renewable    3.  Food security    4.  Mitigation      5.   Ocean 

                   6. Irrigation       7. Methane     8.  Impacts     9.  Coastal Zone      10.  Adaptation 
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Sample Test  
 

Section 1: Multiple Choice. Please shade the letter of the correct answer. [10 pts]  

1. In which of the following ways do people increase the concentration of greenhouse gases in the 
atmosphere?     

        ⓐ  Cutting down trees                  ⓑ Driving gasoline-powered cars 
        ⓒ  Burning coal to create electricity                ⓓ   All of the above  

2. Which of the following is an example of how climate change could affect agriculture? 
        ⓐ reduce the amount of water available for irrigation  ⓑ   fewer pests and weeds 
        ⓒ fewer storms - good weather for planting and harvesting  ⓓ   too cold to grow certain crops      

3. What is one possible effect on people's health due to climate change? 
                ⓐ Diseases might spread to new area                       ⓑ   People would become shorter 

        ⓒ More animals might have diseases like rabies    ⓓ   Fewer hospitals would be built 
4. Carbon Dioxide levels in our atmosphere are _____.  

ⓐ At an all-time high in Earth's history                     ⓑ   At an all-time low in Earth's history 
       ⓒ   About the same as it was 800,000 years ago         ⓓ   Lower than it was 75 years ago 
5. You are considering making an energy saving change to your house. Which of these would save 

energy? 
ⓐ Updating your appliances to "Energy Saver" appliances 
ⓑ   Using less insulation in your walls and attic 
ⓒ   Plant fewer trees around your home 

       ⓓ  Use dark coloured materials on your roof 
6. Climate change can lead to _______________. 
        ⓐ  sea level rise and floods in coastal areas    ⓑ   droughts      
        ⓒ     spread of dengue fever and malaria         ⓓ  all of the above 
7. Which of the following does NOT offset carbon emissions? 

ⓐ   ocean intake of CO2        ⓑ   planting trees   
ⓒ   turning off lights when not in use ⓓ   burning forests  

8. What statement best describes what the majority of climate scientists believe about climate change?  
       ⓐ  Climate change is irreversible; there is no hope we can change what has already occurred 
       ⓑ  Climate change is not inevitable; there is still time to undo everything that has happened  
       ⓒ  Climate change is inevitable; the best we can do is to try to adapt to its effects 
       ⓓ  Climate change is not really happening; the media are to blame for getting everyone worked up 
9. Globally, which of the following economic sectors emits the largest percentage of greenhouse gas 

emissions? 
       ⓐ   Transportation    ⓑ   Buildings      ⓒ   Industry        ⓓ    Electricity and heat production 

10. Which of the following is an example of climate adaptation? 
       ⓐ Riding bikes instead of driving cars                         
       ⓑ  Using public transport   
       ⓒ  Planting crops that withstand bad weather              
       ⓓ Reducing consumption and reusing and recycling resources 
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Section 2: True or False.  [5 pts] 

1. True or False: Wasting less food is a way to reduce greenhouse gas emissions. 
2. True or False: The overwhelming majority of scientists agree that climate change is real and 

caused by humans. 
3. True or False: Riding a bike to school contributes more to your carbon footprint than going by 

car? 
4. True or False: Climate change is the biggest threat to sustainable development in less developed 

countries. 
5. True or False: The number of reported hydro-meteorological hazards in recent decades 

(droughts, floods, wind storms, etc.) has decreased.  
 

Section 3: Fill in the blanks.  [10 pts] 

human      adaptation     opportunities   increased      panel       impacts     maladaptation   

uncertain    expected     planning 

______1______ is defined by the Intergovernmental _____2____ on Climate Change as ‘the process of 
adjustment to actual or _____3_____ climate and its effects’ (IPCC 2014). The definition differentiates 
between human and natural systems, going on to say: ‘In _____4____ systems, adaptation seeks to 
moderate or avoid harm or exploit beneficial ___5____.  

Care must be taken to avoid ____6___ – an action that leads to an ___7____ risk from climate change. 

Adaptation __ 8___ must take into account the timing of proposed action – because future climate change 
is ___9___, acting too soon can risk locking into inappropriate outcomes, but acting too late can risk 
locking into considerably higher ___10___. 
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Section 4: Short Answer Questions.  [10 pts] 

1. Examine the graphic below and answer the following questions.  
 

 

 

 

 

 

 

 

 

 

 

 

i. Identify two (2) processes that add methane to the atmosphere. [2 pts] 
___________________________________________ 
               ___________________________________________ 

ii. What is the process through which the tree takes up carbon dioxide from the atmosphere? [1 pt] 
______________________________ 

iii. Name one carbon sink shown in the diagram. [1 pt] 
______________________________ 

iv. What are two uses of the harvested wood? [2 pts] 
___________________________________________ 
___________________________________________ 

v. Based on the diagram, describe two ways that carbon dioxide emissions can be mitigated.[4 pts] 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
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2. Examine the map graphic below and answer the following questions. 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

i. Identify two (2) countries that have a cumulative CO2 emissions of over 200,000 million tonnes. [2 pts] 
___________________________________________ 
               ___________________________________________ 

ii. Which country in South America has the highest cumulative emissions? [1 pt] 
______________________________ 

iii. Name the continent where majority of the countries have cumulative emissions of less than 5,000 Mt. [1 pt] 
______________________________ 

iv. The map clearly shows the difference between the cumulative emissions of developed vs developing 
countries. Describe what causes this great difference in emissions; how most developing countries can 
contribute to carbon offsetting.[6 pts] 

__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
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3. Fill in the following table with three [3] adaptation measures for each.  [18 pts] 

 
Vulnerable Sectors Reactive Adaptation Anticipatory Adaptation 
Agriculture and Food 
Security 

1. 
2. 
3. 

1. 
2. 
3. 

Terrestrial Ecosystems 1. 
2. 
3. 

1. 
2. 
3. 

Coastal Zones and 
Marine Ecosystems 

1. 
2. 
3. 

1. 
2. 
3. 

 

Section 5: Essay Question.  [15 pts] 

1. Draw a labelled diagram of your community in Belize. Include in your diagram: 
a.  three types of technologies for mitigation; 
b.  three types of technologies for adaptation; 
c.  explain how these technologies can contribute to your community being climate smart 

and resilient. 

 
Sample Test  (Answers) 

 
Section 1: Multiple Choice. Please shade the letter of the correct answer. [10 pts]  

1. ⓓ    All of the above 
2. ⓐ  reduce the amount of water available for irrigation 
3. ⓐ Diseases might spread to new area 
4. ⓐ At an all-time high in Earth's history 
5. ⓐ Updating your appliances to "Energy Saver" appliances 
6. ⓓ      all of the above 
7. ⓓ         burning forests 
8. ⓒ         Climate change is inevitable; the best we can do is to try to adapt to its effects 
9. ⓓ     Electricity and heat production 
10. ⓒ    Planting crops that withstand bad weather              
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Section 2: True or False.  [5 pts] 
1. True     2.  True     3.   False     4.  True     5.   False 

 

Section 3: Fill in the blanks.  [10 pts] 
1. Adaptation      2.   Panel      3.  Expected    4.   Human    5. Opportunities  

6.   Maladaptation    7.   Increased     8.   Planning     9.  Uncertain    10.  Impacts  

 

Section 4: Short Answer Questions.  [10 pts] 

1.  
i. Any two of the following: Animal waste, rice farming, burning  

ii. Photosynthesis 
iii. Soil 
iv. Cooking, building houses, burning for warmth, furniture etc. 
v. Plant more trees, sustainable harvesting of timber, reduce burning, reduce consumption 

of meat – beef 
 

2.  
          i.    any two – United States of America, China, United Kingdom, Germany 
         ii.   Brazil 
        iii.  Africa 
       iv.  Developed or Industrialized countries require tremendous amount of energy to power     
manufacturing, businesses and residences, transportation etc.  Much of this power is generated from 
the use of fossil fuels. Developed countries reliance on power is not yet as great as developed 
countries but as they proceed towards becoming more developed, they are taking a similar path.  
Developing countries also contain most of the world’s forest that serve as carbon sinks. These sinks 
must be protected or managed sustainably to offset carbon in the atmosphere.   
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3. Fill in the following table with three [3] adaptation measures for each.  [18 
pts] 

 
Answer: choose appropriate responses from table below. 
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Section 5: Essay Question.  [15 pts] 

2. Draw a labelled diagram of your community in Belize. Include in your diagram: 
a.  three types of technologies for mitigation; 
b.  three types of technologies for adaptation; 
c.  explain how these technologies can contribute to your community being climate smart 

and resilient. 

Responses will vary but teacher can use the following rubric to grade the diagram.  

Criteria Excellent 
 

Good 
 

Adequate 
 

Needs 
Improvement 

 

Score 
 

Desired 
Elements 
and 
Accuracy 
 
 
 
[12pts] 
 

6 or more technologies 
depicted. 
At least 3 adaptation 
technologies 
At least  3 mitigation 
technologies 
Technologies are 
accurately depicted, 
appropriate size, neat 
 

 
 

[12 - 11pts] 
 

At least 5 
technologies are 
depicted.  
Either 1 adaptation 
or 1 mitigation 
technology is missing 
or inaccurately 
depicted, appropriate 
size, neat 
 

 
 

[10 - 9 pts] 
 

At least 4 
technologies are 
depicted. At least 2 
adaptation and 2 
mitigation 
technologies are 
included and 
accurately depicted, 
appropriate size, 
neat 
 

 
[8 – 7 pts] 

 

At least 3 
technologies are 
depicted.  
3 adaptation and/or 
mitigation 
technologies are 
missing or 
inaccurately 
depicted. At least one 
of each type of 
technologies must be 
included. 

[6 or less pts] 
 

 

Labels 
 
 
 
[3pts] 
 

Model is legibly and   
accurately labelled; there 
are no grammatical or 
spelling errors; 
 

 
[3 pts] 

 
 

Two or less labels are 
missing; labels are 
legible and   accurate; 
there are no 
grammatical or 
spelling errors; 

[2.5 pts] 
 
 

Three labels are 
missing; labels are 
mostly legible and   
accurate; there are 
few grammatical or 
spelling errors  

[2 – 1.5pts] 
 

Four or more labels 
are missing; labels 
are mostly legible 
and   accurate; there 
are few grammatical 
or spelling errors  

[1 - 0.5pts]  
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