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	Session: Global Environmental Issues

	Date: 
	Time: 
	Trainer(s): 

	Trainer preparation:
1. As a reminder, The Ecological Foundation of Sustainable Development session explains the options available for presenting some of the activities in that session, as well as in this session, either pre-departure or during PST. Here is a snapshot of those options: 

Assign homework for either pre-departure or a week prior to the session 
· Pre-departure: There are two options for assigning pre-departure homework to invitees. 

· Option 1: Review of ecological concepts and/or ecology quiz only.

· Option 1A: Review ecological concepts ONLY and take quiz during PST as a group activity.

· Option 1B: Review ecological concepts AND take quiz as a pre-departure activity.
· Option 2: Review of ecological concepts and/or ecology quiz (option 1A or 1B above) AND global environmental issues presentation assignment (recommended option). 
· During PST: If the participants begin the session during PST, they will need time to prepare and practice, so you should assign participants their presentations at least one week prior to the session. See Trainer Material 1 for information on assigning the presentations. 
2. As requested in the prior session, you should have already reviewed this session plan. Note that this session is based on 15-minute presentations for each group, which is a tight time frame; consider extending this session or completing the presentations in two days. 
3. Participants may request additional time to prepare. In response, you can build additional time into the schedule. Or, you can communicate clearly prior to the session that additional time will not be given.
4. Internet resources for participants to consult in preparing their presentations are found in Handouts 1-5. Should you decide to begin this session during PST instead of pre-departure, and no Internet service is available, you can print any or all of the resource materials found in Trainer Materials 7-11 for the participants to use. These materials contain selections from Handouts 1-5.
Materials:

· Equipment

1. LCD projector, computer, and screen 

2. Flip chart
3. Markers

· Handouts
Handout 1: Biodiversity Questions and Internet Resources
Handout 2: Global Climate Change Questions and Internet Resources
Handout 3: Global Water Stress Leading Questions and Internet Resources
Handout 4: Soil Degradation Leading Questions and Internet Resources
Handout 5: Human Population Growth Leading Questions and Internet Resources
Handout 6: Connecting Ecological Concepts with Environmental Issues
Handout 7: Connecting Environmental Issues with Human Health
Handout 8: Connecting Environmental Issues with Income Generation
Handout 9: Connecting Environmental Issues with Civil Disorder and Conflict
Handout 10: Connecting Environmental Issues with Peace of Mind
· Trainer Materials

Trainer Material 1: Tips for Presentation Assignment
Trainer Material 2: Answer Key to Biodiversity Questions 
Trainer Material 3: Answer Key to Climate Change Questions
Trainer Material 4: Answer Key to Global Water Stress Questions
Trainer Material 5: Answer Key to Soil Degradation Questions
Trainer Material 6: Answer Key to Human Population Growth Questions
Trainer Material 7: Biodiversity Resources
Trainer Material 8: Climate Change Resources
Trainer Material 9: Water Scarcity Resources
Trainer Material 10: Soil Degradation Resources
Trainer Material 11: Human Population Growth Resources
Trainer Material 12: Answer Key to Connecting Ecological Concepts with Environmental Issues
Trainer Material 13: Connecting Environmental Issues with Human Health 
Trainer Material 14: Connecting Environmental Issues with Income Generation 
Trainer Material 15: Connecting Environmental Issues with Civil Disorder and Security
Trainer Material 16: Connecting Environmental Issues with Human Peace of Mind 


	Session Learning Objectives: 

1. In presenting their summaries, participants will describe the causes and consequences of, and solutions to, the global environmental issue assigned to them. 
2. After listening to, and discussing the presentations, participants will be able to describe the causes and consequences of, and solutions to, all of the global environmental issues being presented.
3. Participants will be able to link the ecological concepts discussed in The Ecological Foundation of Sustainability session to global environmental issues.
4. Participants will be able to describe how environmental degradation is connected to human health, income generation, civil disorder, and peace of mind.



	Knowledge, Skills, and Attitudes (KSAs):

· Explain the most significant natural and human dimensions of global environmental issues, why they are significant, where they are occurring, and what needs to be done to address them (K)
· Connect the underlying ecological principles related to global environmental issues (S)
· Appreciate how an individual’s work contributes to efforts to address these global issues (A)



	Phase / Time /
Materials
	Instructional Sequence

	Motivation

10 minutes

Trainer Material 1: Tips for Presentation Assignment

	Preparing for Presentations

This part of the session grounds the presentations that will happen in a context so that participants understand the importance of the work they have done to prepare.

1. Welcome participants to the session. Remind them that they will be presenting to each other about the environmental issues they researched prior to coming.
Note: 
You will need to assign these presentations at least a week prior to this session. See Trainer Material 1 for key considerations when making the assignment.
2. Say, “We are all aware that there are some big problems facing us in the world. Have you ever tried to convey how important an environmental issue is to someone who did not think it was important? Was this a frustrating experience?”
Note: 
It is likely that participants have had frustrating experiences with this previously and you will see heads nodding or hear a chorus of “yes!” If not, use the optional question from the note in Step 3 below.
3. Invite participants to choose a partner and spend time answering the question, “What have you experienced when trying to change someone’s mind about the environment?”

Note: 
Optional question: What are your strategies for persuading someone to change their mind about an environmental topic?

4. After five minutes, get everyone’s attention and invite participants to share anything they heard that they think will be important in the coming months. Ideally, someone will mention something about having good information or facts. If they do not mention it, you can ask, “Is having good information important?” Once there is general support for this idea, tell participants, “This is why we have asked you to research ecological concepts and environmental issues—to make sure that you can connect the environmental challenges in [your country]. In the previous session we looked at ecological concepts; today you are going to present on global environmental issues; and in a future session, we will cover the issues and ecology specific to [your country].”

5. Prepare for presentations as described below. Find out if groups need more time to prepare and be aware in advance if there is time in the schedule to allow it. When all groups are ready, proceed to the next section.



	Information

100 minutes

Projector, laptop, screen

Handouts 1-5: Environmental Issue Questions (optional)

Trainer Materials 2-6: Answer Sheets for Environmental Issue Questions

	Participant Environmental Issue Presentations 

Participants will present their summaries of global environmental issues to each other. This is an opportunity for them to research an environmental issue, prepare a presentation, and present to an audience—all skills they will need in their future host communities.
1. Set a respectful tone for audience members. Depending on how many presentations participants have already done for each other, you may need to do more or less tone-setting. If this is the first time they will be presenting for each other, remind them that it takes a lot of work to prepare a presentation and even more work to stand in front of an audience and present it. Determine whether or not they will ask for feedback from their peers after their presentations.

2. Many participants will have some familiarity with these environmental issues, so introduce to them the idea that this is an opportunity for everyone to refresh their understanding and get on the same page about these issues. Remind participants that they will hear a great deal of environmental information, and that they will be responsible for knowing that information. Advise them to take notes on any new content and areas where they have questions.

3. Ask which group would like to go first; set up the projector and screen, if using. Be sure to allow equal time to all. Groups do not have to use all of their time, but it is important to be a strict timekeeper so each group has the opportunity to present fully. There should be five different groups, each with a 15-minute presentation. Allow each group an additional five-minute question period at the end. You can create signs to hold up that say “10 minutes” and “5 minutes.”
Note: 
This activity serves as an assessment for Learning Objective 1. 
4. Use the answer sheets found in Trainer Materials 2-6 to follow along with the presentations, marking any points missed by the presenters. During the question period at the end of each presentation, use your notes to add to the presentations as needed.

5. You can also build in some simple presentation feedback, asking the audience what the presenters did well. If you also ask for areas that need improvement, allow the presenters to answer this question first: “What would you do differently if you did this presentation again?”

Note: 
This activity serves as an assessment for Learning Objective 2. 
6. After everyone has presented, thank them for their hard work. Ask, “What do you think? Do you have a lot of good environmental information now?”



	Practice

20 minutes
Handout 6: Connecting Ecological Concepts with Environmental Issues
Trainer Material 12: Answer Key to Connecting Ecological Concepts with Environmental Issues

	Connecting Ecological Processes to Environmental Issues
Having been exposed to ecology principles in an earlier session and to environmental issues in the first part of the session, participants need to make connections between them to deepen their understanding.
1. Say, “In the previous session, we discussed significant ecological processes with which people’s activities need to be in harmony if they are to be sustainable. You have an important assignment here in [insert name of host country]. You will be helping and encouraging our citizens to adopt sustainable environmental practices. Next we are going to connect the ecological processes we discussed with the global issues we’ve just heard about as they appear here in [host country].”
2. Ask participants to form teams of two or three.
3. Give each team a copy of Handout 6. Say, “This handout lists some environmental issues that you may encounter here in [your country], as well as a list of ecological concepts that we discussed in the previous session. Please take 10 minutes or so and try to match the issues with the concepts that will help people understand the issues.” Use no more than 10 minutes for this activity. 
Note: 
1) Ensure that you have reviewed and edited Handout 6 prior to the start of the session so it truly reflects host country environmental issues, and not issues that participants are unlikely to see

2) This activity serves as an assessment for Learning Objective 3. 
4. Once the participants are finished, go over the answers, using Trainer Material 12. If teams disagree with the results, ask them to explain their answers, inviting discussion. 


	Application

30 minutes
Handouts 7-10: Connecting Environmental Issues with Social Issues
Trainer Materials 13-16: Connecting Environmental Issues with Social Issues Discussion Points
	Connecting Environmental Issues with Human Welfare 
Having explored the realm of ecological and global environmental issues in these first two sessions, participants now need to explore the connections to community. Discussing the impact environmental issues have on human welfare, both globally and locally, can help prepare them for the reality that they will face at their sites.

1. Once the presentations have finished, organize the participants into four groups. Give each group one copy of Handout 7, 8, 9, or 10, each one referring to a particular aspect of human welfare: health, income, civil disorder, and peace of mind. Ask each group to discuss how the environmental issues they have just been discussing connect to the human welfare aspect on the group’s handout. Ask the groups to take 10 minutes to write down their thoughts on flip chart paper. 
2. Upon completion, ask each group to take about five minutes to present their conclusions to the other groups. Some possible environment-human welfare connections are described in Trainer Materials 13-16. You can use these materials to supplement the group presentations. 
Note: 
This activity serves as an assessment for Learning Objective 4.

3. Once each presentation has concluded, ask the participants in the other groups whether they have anything to add to the list. Add their comments and ask them to explain their reasoning.
4. Wrap up by asking the participants whether they think we can achieve sustained, long-term improvement in human welfare without considering how natural processes operate and the overall health of the environment. Ask them to explain their answers. 


	Assessment


	Learning Objective 1: Assessed in Information when participants present global environmental issues

Learning Objective 2: Assessed in Information when participants discuss what they have heard in the trainee presentations

Learning Objective 3: Assessed in Practice when participants assign ecological principles to global environmental issues

Learning Objective 4: Assessed in Application when participants connect environmental issues to human welfare



	Trainer Notes for Future Improvement
	Date & Trainer Name: [What went well? What would you do differently? Did you need more/less time for certain activities?]


	Handout 1: Biodiversity Questions and Internet Resources


Assignment: 

· Please prepare a 15-minute PowerPoint presentation summarizing significant concepts concerning the global loss of biological diversity. You will present this to the other participants in your group. You may consult any sources that you wish; some suggestions are listed below. You may also highlight any points you believe will be interesting and relevant, but please be sure to address the following questions as well. 

Important questions to address: 
· What is the predicted rate for biodiversity loss? 
· Where is most of this biodiversity loss predicted to take place?
· Where are the planet’s biodiversity “hotspots,” where biodiversity is unique, rich, and threatened?
· What categories of living things (e.g., tropical rainforest inhabitants, island creatures, large carnivores, primates, freshwater creatures, denizens of coral reefs, large ocean fish) are being threatened by the following causes?
· Habitat destruction

· Climate change

· Overharvesting

· Introduced alien species

· Air and water pollution

· Dams

· Uncontrolled use of pesticides

· What are the predicted consequences of this biodiversity loss?
· Loss of ecosystem services, which is the most important: e.g., photosynthesis, atmospheric chemistry (oxygen, carbon dioxide, etc.), recycling of nutrients, decomposition, soil fertility and formation, erosion control, pollination, seed dispersal, pest control, filtering water

· Loss of provisioning services: e.g., fuel wood, timber, fruits, wild fish and animal protein, medicines, fibers 

· Loss of cultural services: e.g., nature-based recreation and rejuvenation, religious and spiritual significance, inspiration for artistic expression

· What are some solutions that people are implementing to confront this situation?

· e.g., habitat protection and restoration, systems for regulating harvest of wild species, removal of invasive species, reduction of demand for natural products (an example being the construction of efficient cookstoves), reduction of toxic pollution in air, water, and soil, pesticide regulation
Internet Resources Related to Biodiversity:
http://www.sciencedaily.com/releases/2010/10/101026184204.htm
http://www.fao.org/docrep/u8480e/U8480E0H.HTM Deforestation statistics and fact sheet.
http://www.fao.org/docrep/u8480e/U8480E0i.htm# Wealth from the wild. Value of biodiversity fact sheet.
http://www.fao.org/docrep/u8480e/U8480E0k.htm# Biological diversity. Fact sheet of biodiversity, with emphasis on domestic genetic diversity/map showing biodiversity by country.
http://www.conservation.org/where/priority_areas/hotspots/Documents/CI_Biodiversity-Hotspots_2011_Map.pdf
http://www.conservation.org/where/priority_areas/hotspots/Pages/hotspots_main.aspx
http://www.globalissues.org/article/170/why-is-biodiversity-important-who-cares
http://www.teebtest.org/wp-content/uploads/2012/10/Green-Economy-Report1.pdf 72 pages; the first two chapters are good.

http://www.millenniumassessment.org/documents/document.354.aspx.pdf This is probably the best.

http://www.millenniumassessment.org/en/Condition.html
http://www.priweb.org/globalchange/bioloss/bl_04.html Interesting graphics illustrating the predicted rate of species extinction.
	Handout 2: Global Climate Change Questions and Internet Resources


Assignment: 

· Please prepare a 15-minute PowerPoint presentation that summarizes the significant concepts concerning global climate change. You will present this to the other participants in your group. You may consult any sources that you wish; some suggestions are listed below. You may also highlight any points you believe will be interesting and relevant, but please be sure to address the following questions as well. 

Important questions to address: 
· What causes global climate change?
· Review of concepts that are important to know:
· Photosynthesis/respiration formulae 
· Plants draw in carbon dioxide to make glucose that captures the sun’s energy
· Animals break down the glucose to gain access to the energy and release the carbon dioxide back into the environment
· Carbon cycle
· Origins of fossil fuels explaining their carbon content
· Greenhouse gases
· Law of Conservation of Matter and Energy

· Climate change causes:
· Burning of fossil fuels, including petroleum and especially coal
· Deforestation, which reduces plant biomass that draws carbon dioxide out of the atmosphere
· Burning of wood and forests, which releases more carbon dioxide into the air
· Cattle and rice production, which creates methane, another potent greenhouse gas
· Feedback loops:
· Warming of oceans releases carbon dioxide and increases water vapor
· Melting of polar ice exposes darker water and ground
· Melting of permafrost releases carbon dioxide and methane from formerly frozen ground
· What are the consequences of global climate change?
· Rising sea levels
· Global weather “weirding”: droughts, floods, severe storms, heat
· Habitat loss and change resulting in biodiversity loss
· Spread of infectious diseases and their vectors, such as mosquitoes
· Melting of alpine glacial ice imperiling water supplies in lowlands
· Stress on agricultural systems and crop production
· Melting of polar ice, imperiling polar ecosystems
· Data from regions/countries documenting consequences already observed and predicted trends
· What are some ways to reduce the rate of global climate change?
· Reduced fossil fuel use
· Increased use of renewable energy sources: e.g., solar and wind
· Reduced deforestation/reforestation
· More energy efficient cookstoves
· Increased energy efficiency: homes, vehicles, etc.
· What are some ways to mitigate climate change’s impact?
· New crops adapted to changing climate conditions
· Soil erosion control measures to combat increased wind and water erosion
· Water catchment construction to conserve water
· Small scale flood control measures
Internet Resources Related to Global Climate Change:
http://www.epa.gov/climatechange/
http://www.epa.gov/climatechange/impacts-adaptation/international.html
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg1_report_the_physical_science_basis.htm
http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr_spm.pdf The summary for policymakers from the 2007 IPCC report. Full report is also available at this site.

	Handout 3: Global Water Stress Leading Questions and Internet Resources


Assignment: 
· Please prepare a 15-minute PowerPoint presentation that summarizes the significant concepts concerning global water stress. You will present this to the other participants in your group. You may consult any sources that you wish; some suggestions are listed below. You may also highlight any points you believe will be interesting and relevant, but please be sure to address the following questions as well.
Important questions to address:
· Where in the world is impending water scarcity considered to be a serious threat?
· Physical scarcity (too little water)
· Economic scarcity (available water is not equally available across different income groups)
· Quality scarcity (too much water is too contaminated with human wastes to meet basic human needs)
· What are the causes of water scarcity? 
· Climate change
· Depletion of groundwater supplies
· Organic pollution
· How eutrophication works (see nutrient cycles)

· Types of organic waste
· Human wastes
· Livestock wastes
· Fertilizer
· Soil erosion
· Inorganic/toxic pollution—most prevalent in developed, industrialized countries
· What are the consequences of increasing water scarcity?

· Intestinal diseases and diarrhea


· Reduced agricultural yields
· Reduced sources of potable water
Internet Resources Related to Global Water Stress:

http://thewaterproject.org/ 
http://thewaterproject.org/water_scarcity.php
http://thewaterproject.org/water_stats.asp
http://hdr.undp.org/en/media/HDR2006_English_Summary.pdf Thorough discussion of water issues; 52 pages long. Pages 37-39 have a useful chart.
http://hdr.undp.org/en/data/map/
http://www.un.org/waterforlifedecade/scarcity.shtml
http://www.fao.org/nr/water/docs/escarcity.pdf
http://www.medicalnewstoday.com/releases/166540.php Article discussing global security ramifications of climate change-caused water scarcity.
http://www.fao.org/docrep/u8480e/U8480E0c.htm Useful fact sheet with diagrams, graphs, and maps.
http://www.wri.org/project/eutrophication/about 

http://www.scienceclarified.com/El-Ex/Eutrophication.html
http://www.wri.org/map/physical-and-economic-water-scarcity A map showing areas of water scarcity.
	Handout 4: Soil Degradation Leading Questions and Internet Resources


Assignment: 

· Please prepare a 15-minute PowerPoint presentation that summarizes the significant concepts concerning global soil degradation. You will present this to the other participants in your group. You may consult any sources that you wish; some suggestions are listed below. You may also highlight any points that you believe will be interesting and relevant, but please be sure to address the following questions as well. 
Important Questions to Address:

· What are the causes of soil degradation worldwide?
· Soil erosion
· Wind erosion
· Water erosion
· Reduction in soil fertility
· Depletion of nutrients through intensive farming practices
· Salinization through irrigation practices
· Where in the world is soil degradation a serious problem?
· Wind erosion
· Water erosion
· Fertility depletion
· Salinization
· What are the consequences of soil degradation?
· Reduced food production, malnutrition, hunger
· Loss of natural habitats cleared for agriculture to replace exhausted farmland
· Eutrophication of aquatic ecosystems (described under water stress)
· What are some solutions to reducing soil degradation?
· Various soil erosion control techniques: e.g., contour plowing, stripcropping, terracing, riparian buffer strips, windbreaks, agroforestry schemes, check dams
· Various techniques to enrich soil: e.g., composting, permagardens, organic fertilizers, crop rotation, nitrogen-fixing plants
· Drip irrigation 
Internet Resources Related to Soil Degradation:
http://www.soils.wisc.edu/extension/materials/Erosion_Conservation.pdf PowerPoint about erosion.
http://soils.usda.gov/sqi/publications/files/sq_two_1.pdf USDA fact sheet.
http://soils.usda.gov/use/worldsoils/mapindex/eh2orisk.html Map of water erosion risk worldwide.
http://www.globalchange.umich.edu/globalchange2/current/lectures/land_deg/land_deg.html 
Good summary of soil depletion and erosion worldwide with several useful maps.
http://www.fao.org/docrep/u8480e/U8480E0D.HTM Fact sheet with helpful map and diagrams.
http://www.wri.org/publication/content/8426 Fact sheet from WRI from 1999 on soil degradation, with helpful graphs.
http://www.isric.org/isric/webdocs/docs/ISRIC_Report_2000_01.pdf Technical paper discussing effects of soil degradation.
	Handout 5: Human Population Growth Leading Questions and Internet Resources


Assignment: 
· Please prepare a 15-minute PowerPoint presentation that summarizes the significant concepts concerning human population growth. You will present this to the other participants in your group. You may consult any sources that you wish; some suggestions are listed below. You may also highlight any points that you believe will be interesting and relevant, but please be sure to address the following questions as well. 
Important Questions to Address:
· Where in the world are human populations growing the fastest? Growing the least? Actually falling?
· How does human population growth correlate with the following factors?
· Birth rate
· Death rate
· Childhood mortality
· Literacy
· Female education levels compared with males
· Per capita income
· Population density
· What are the causes of human population growth?
· Immediate cause: improved health and sanitation
· Lack of female empowerment and education
· Shortage of available contraceptives
· Family labor needed on farms
· Insurance for elderly care
· Male status associated with having a lot of children
· Human population growth’s impact on the above
· Impact on environmental sustainability: 
· Increased human population combined with environmental deterioration and decrease of natural resources will inevitably lead to increased poverty, social and political instability, and an impoverished planet
· Increases, therefore, the importance of wise environmental stewardship and sustainable practices
Note: 
The Peace Corps usually does not involve itself directly with population control, as the topic is typically too controversial. Since it is a significant factor in shaping environmental quality and human welfare, however, it is important to understand.
Internet Resources Related to Human Population Growth:
www.PRB.org
http://hdr.undp.org/en/data/map/
http://www.ehow.com/facts_5537851_factors-affecting-population-growth.html
http://www.fao.org/docrep/u8480e/U8480E0E.HTM Fact sheet describing how many people the land can support (with agricultural perspective).
http://www.eoearth.org/article/Human_population_explosion?topic=54245 Excellent summary of the population issue.
	Handout 6: Connecting Ecological Concepts with Environmental Issues


Listed below are several environmental issues that you may encounter during your Peace Corps service, as well as some of the natural processes you discussed in the Ecological Foundation for Sustainable Development session. Under each issue, please list the ecological processes that help explain the causes and consequences of the issue. Please be ready to explain your reasoning in a follow-up discussion. A reminder list of ecological processes can be found on the last page.
Environmental Issues
Example:

Global Climate Change is being caused by increasing greenhouse gases in the atmosphere, namely carbon dioxide and methane.
Ecological processes:

· Carbon cycle

The carbon cycle describes how carbon moves through ecosystems. It describes how carbon gets in and out of the atmosphere, and connects plants and the burning of fossil fuels with the issue. It also reveals that the storage of carbon dioxide in plants does not suffice removing the gas from the atmosphere for a long period of time, because the plant’s carbon will eventually end up back in the air.

· Photosynthesis/respiration

The photosynthesis/respiration formula illustrates the process whereby plants withdraw carbon from the atmosphere and animals and other organisms send it back.

· Nitrogen Cycle

The nitrogen cycle illustrates how nitrogen is drawn out of the atmosphere and how it returns in the methane compound through the actions of anaerobic bacteria.

Global Climate Change is increasing water evaporation through increased heat, and increasing water scarcity in some areas. It is also changing rainfall patterns and spawning more severe storms.
Ecological Processes:

Soil Degradation occurs when soil loses nutrients vital to plant growth, through such ways as erosion and overuse.
Ecological Processes:

Water bodies worldwide are being overloaded with nutrients originating from human activities, such as over-application of fertilizer, creation of soil erosion, and inadequate treatment of human and animal wastes.

Ecological Processes:

Large predators are naturally rare and need more space than large herbivores; many are endangered.


Ecological Processes:

You can feed more people by feeding plants directly to them than you can by feeding the plants to animals and then having the people eat the meat.


Ecological Processes:

With growing human populations, it is essential to maintain or increase plant productivity to feed both humans and other living things.

Ecological Processes:

Humans create substances that nature is not adapted to recycle. These accumulate as non-biodegradable waste. 

Ecological Processes:

Some non-biodegradable substances, such as certain pesticides, get passed along the food chain, accumulating in higher concentrations the further along you go.

Ecological Processes:

Much biological diversity is threatened with extinction (perhaps 50-90 percent of life on the planet).

Ecological Processes:

We obtain many medicinal substances from plants, animals, fungi, and bacteria.

Ecological Processes:

The planet’s human population rose to over 7 billion in 2011. Much hunger and poverty exists.


Ecological Processes:

Overuse of insecticides can eliminate the insect predators that prey on the pests, thus making the situation worse in the long run.


Ecological Processes:

List of Ecological Processes
· Carbon cycle

· Nitrogen cycle

· Phosphorus cycle

· Water cycle

· Role of decomposers

· Predator/prey relationships

· Carrying capacity and limiting factor

· Energy flow through ecosystems

· Pollination
· Seed dispersal
	Handout 7: Connecting Environmental Issues with Human Health


Please take 5-10 minutes to write down how you see the environmental issues you have been discussing connected with human health. You will share your thoughts with the rest of the group.

Biodiversity Loss:

Global Climate Change:

Water Scarcity:

Soil Degradation:

Human Population Growth:

	Handout 8: Connecting Environmental Issues with Income Generation


Please take 5-10 minutes to write down how you see the environmental issues you have been discussing connected with income generation. You will share your thoughts with the rest of the group.

Biodiversity Loss:

Global Climate Change:

Water Scarcity:

Soil Degradation:

Human Population Growth:

	Handout 9: Connecting Environmental Issues with Civil Disorder and Conflict


Please take 5-10 minutes to write down how you see the environmental issues you have been discussing connected with civil disorder and conflict. You will share your thoughts with the rest of the group.

Biodiversity Loss:

Global Climate Change:

Water Scarcity:

Soil Degradation:

Human Population Growth:
	Handout 10: Connecting Environmental Issues with Peace of Mind


Please take 5-10 minutes to write down how you see the environmental issues you have been discussing connected with human peace of mind. You will share your thoughts with the rest of the group.
Biodiversity Loss:

Global Climate Change:

Water Scarcity:

Soil Degradation:

Human Population Growth:

	Trainer Material 1: Tips for Presentation Assignment


The goal of having participants create presentations of environmental issues is to ensure that each of them has a good grounding in understanding global environmental challenges. This also provides them with an opportunity to begin developing their skills to talk about the environment. They should prepare a 15-minute assignment that thoroughly covers the major points and answers questions about the issue. You may specify whether the presentations will use flip charts or PowerPoint presentations to present the information—and should adapt the handouts to reflect the product they should create. At some point, mention the idea of creating an interesting presentation that helps educate the other members of their training class.

As noted in the Trainer Preparation, a 15-minute presentation is not a lot of time to cover a lot of information. Look closely at your training to make sure you’ve allowed enough time for participants to prepare and present. If you have time, extend the session or break up the presentations over a morning and afternoon or even over two days.
A key consideration for this assignment is whether or not participants will have access to the Internet to conduct research, either pre-departure or during PST. If they will, they can consult the Web resources provided in Handouts 1-5 (electronically if possible). If they will not have Internet access, they will need to be provided with hard copies of the resource materials listed in Trainer Materials 9-13. The Web resources on these trainer materials are also listed in Handouts 1-5, but they are fewer in number and are suitable for printing.
Presentations are done in groups based on the number of people in your training class divided by five. This would be a great opportunity to create mixed groups so participants with a lot of environmental knowledge are in a group with others who have less. Assign each group one of these environmental issues:
· Biodiversity

· Global Climate Change

· Global Water Stress

· Soil Degradation

· Human Population Growth
For each topic there is a corresponding handout with guiding questions and Web resources. Participants will likely need at least six hours to dedicate to preparing their presentation, and will likely want time to practice it as well. Ensure that participants are able to prepare for this presentation at least a week prior to this session.
	Trainer Material 2: Answer Key to Biodiversity Questions


Important questions to address: 
.

· What is the predicted rate for biodiversity loss? 
The current rate is 1,000 times the extinction reflected in the fossil record. The future rate is expected to be 10 times this rate. Since so many life forms still remain to be discovered, scientists can’t say for sure how many species may become extinct if current trends continue, but estimates range from 50 to 90 percent.
· Where is most of this biodiversity loss predicted to take place?
Where most biodiversity is found—tropical rainforests and coral reefs. With island organisms, because their habitats are small, their endemism is high; they are not well adapted to competitors, predators, and diseases that people bring to islands from the mainland.
· Where are the planet’s biodiversity “hotspots,” where biodiversity is unique, rich, and threatened?
See Biological Hotspot Sheet. 
· What categories of living things (e.g., tropical rainforest inhabitants, island creatures, large carnivores, primates, freshwater creatures, denizens of coral reefs, large ocean fish) are being threatened by the following causes?
· Habitat destruction
Basically everywhere, but especially living things that live in tropical rainforests and dry forests, coral reefs, grasslands, islands, and free-flowing rivers.
· Climate change
Arctic animals, notably polar bears, are the most well-known creatures to be threatened, but climate change is a threat that will have widespread impact on the entire spectrum of living things.
· Overharvesting
Large oceanic fish, large land predators, creatures that provide products for medicines such as rhinos and tigers, animals harvested for bush meat in Africa, and hoofed animals for food.
· Introduced alien species
Mainly island creatures.
· Air and water pollution
Freshwater creatures.
· Dams
Freshwater creatures.
· Uncontrolled use of pesticides
Animals at the top of the food chain, which concentrate the pesticides through bioaccumulation; also invertebrates.
· What are the predicted consequences of this biodiversity loss?
· The most important: loss of ecosystem services (e.g., photosynthesis, atmospheric chemistry—oxygen, carbon dioxide, etc.; recycling of nutrients, decomposition, soil fertility and formation, erosion control, pollination, seed dispersal, pest control, filtering water).
· Loss of provisioning services: e.g., fuelwood, timber, fruits, wild fish and animal protein, medicines, fibers. 

· Loss of cultural services: e.g., nature-based recreation and rejuvenation, religious and spiritual significance, inspiration for artistic expression.
· What are some solutions that people are implementing to confront this situation?

· Habitat protection and restoration, systems for regulating harvest of wild species, removal of invasive species, reduction of demand for natural products (an example being the construction of efficient cookstoves), reduction of toxic pollution in air, water, and soil, pesticide regulation.
Biological Hotspot Sheet
A biological hotspot is a biogeographic region that has both a high percentage of endemic species of living things (living things that are found only in that region) and a high percentage of species that are at risk of extinction. The following regions are considered hotspots:

www.conservation.org/hotspots
Africa 

CAPE FLORISTIC REGION
Evergreen fire-dependent shrublands characterize the landscape of the Cape Floristic Region.

COASTAL FORESTS OF EASTERN AFRICA
Though tiny and fragmented, the forest remnants that make up the Coastal Forests of Eastern Africa contain remarkable levels of biodiversity.

EASTERN AFROMONTANE
The mountains of the Eastern Afromontane hotspot are scattered along the eastern edge of Africa, from Saudi Arabia in the north to Zimbabwe in the south.

GUINEAN FORESTS OF WESTERN AFRICA
The lowland forests of West Africa are home to more than a quarter of Africa’s mammals, including more than 20 species of primates. 

HORN OF AFRICA
The arid Horn of Africa has been a renowned source of biological resources for thousands of years.

MADAGASCAR & THE INDIAN OCEAN ISLANDS
Madagascar and its neighboring island groups have an astounding total of eight plant families, four bird families, and five primate families that live nowhere else on Earth.

MAPUTALAND-PONDOLAND-ALBANY
Maputaland-Pondoland-Albany, which stretches along the east coast of southern Africa below the Great Escarpment, is an important center of plant endemism.
SUCCULENT KAROO

The Succulent Karoo of South Africa and Namibia boasts the richest succulent flora on earth, as well as remarkable endemism in plants.
South America 

ATLANTIC FOREST
The Atlantic Forest of tropical South America boasts 20,000 plant species, 40 percent of which are endemic. 

CERRADO
The Cerrado region of Brazil, comprising 21 percent of the country, is the most extensive woodland-savanna in South America.

CHILEAN WINTER RAINFALL-VALDIVIAN FOREST
A virtual continental island bounded by the Pacific Ocean, the Andes Mountains, and the Atacama Desert, the Chilean Winter Rainfall-Valdivian Forests harbors richly endemic flora and fauna.

TROPICAL ANDES
The richest and most diverse region on Earth, the Tropical Andes region contains about 5 percent of all vascular plant species in less than 1 percent of the world’s land area.

TUMBES-CHOCÓ-MAGDALENDA
Tumbes-Chocó-Magdalena is bordered by two other hotspots: Mesoamerica to the north and the Tropical Andes to the east.
Asia-Pacific 

EAST MELANESIAN ISLANDS
Once largely intact, the 1,600 East Melanesian Islands are now a hotspot due, sadly, to accelerating levels of habitat loss.

HIMALAYA
The Himalaya Hotspot is home to the world’s highest mountains, including Mt. Everest.

INDO-BURMA
Encompassing more than 2-million square kilometers of tropical Asia, Indo-Burma is still revealing its biological treasures. 

JAPAN
The islands that make up the Japanese Archipelago stretch from the humid subtropics in the south to the boreal zone in the north, resulting in a wide variety of climates and ecosystems.

MOUNTAINS OF SOUTHWEST CHINA
With dramatic variations in climate and topography, the Mountains of Southwest China support a wide array of habitats, including the most endemic-rich temperate flora in the world.

NEW CALEDONIA
An island the size of New Jersey in the South Pacific Ocean, New Caledonia is the home of no less than five endemic plant families. 

NEW ZEALAND
A mountainous archipelago once dominated by temperate rainforests, New Zealand harbors extraordinary levels of endemic species.

PHILIPPINES
More than 7,100 islands fall within the borders of the Philippines hotspot, identified as one of the world’s biologically richest countries.

POLYNESIA-MICRONESIA
Comprising 4,500 islands stretched across the southern Pacific Ocean, the Polynesia-Micronesia hotspot is the epicenter of the current global extinction crisis.

SOUTHWEST AUSTRALIA
The forest, woodlands, shrublands, and heath of Southwest Australia are characterized by high endemism among plants and reptiles.

SUNDALAND
The spectacular flora and fauna of the Sundaland Hotspot are succumbing to the explosive growth of industrial forestry in these islands.

WALLACEA
The flora and fauna of Wallacea are so varied that every island in this hotspot needs secure protected areas to preserve the region’s biodiversity.
 
WESTERN GHATS & SRI LANKA

Faced with tremendous population pressure, the forests of the Western Ghats and Sri Lanka have been dramatically impacted by the demands for timber and agricultural land. 
Europe & Central Asia 

CAUCASUS
The deserts, savannas, arid woodlands, and forests that comprise the Caucasus hotspot contain a large number of endemic plant species.

IRANO-ANATOLIAN
Forming a natural barrier between the Mediterranean Basin and the dry plateaus of Western Asia, the mountains and basins that make up the Irano-Anatolian hotspot contain many centers of local endemism.

MEDITERRANEAN BASIN
The flora of the Mediterranean Basin is dramatic. Its 22,500 endemic vascular plant species are more than four times the number found in all the rest of Europe.

MOUNTAINS OF CENTRAL ASIA
Comprising two of Asia’s major mountain ranges, the Mountains of Central Asia were known to early Persians as the “roof of the world.”

North & Central America 

CALIFORNIA FLORISTIC PROVINCE
The California Floristic Province is a zone of Mediterranean-type climate and has the high levels of plant endemism characteristic of these regions. 

CARIBBEAN ISLANDS
The Caribbean Islands support exceptionally diverse ecosystems, ranging from montane cloud forests to cactus scrublands, which have been devastated by deforestation and encroachment. 

MADREAN PINE-OAK WOODLANDS
Encompassing Mexico’s main mountain chains, and isolated mountaintop islands in Baja California and the southern United States, the Madrean Pine-Oak Woodlands is an area of rugged mountainous terrain, high relief, and deep canyons.

MESOAMERICA
The Mesoamerican forests are the third largest among the world’s hotspots. Their spectacular endemic species include quetzals, howler monkeys, and 17,000 plant species.

	Trainer Material 3: Answer Key to Climate Change Questions


Important questions to address: 
· What is causing global climate change?

· Review of concepts that are important to know:

· Photosynthesis/respiration Formulae 
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Photosynthesis: 6CO2 (6 molecules of carbon dioxide) + 6H2O (6 molecules of water) 
C6H12O6 (1 molecule of glucose) + 6O2 (6 molecules of oxygen).
Respiration: The same process, but in reverse:
C6H12O6 (1 molecule of glucose) + 6O2 (6 molecules of oxygen)
6CO2 (6 molecules of carbon dioxide) + 6H2O (6 molecules of water). 
· Plants draw in carbon dioxide to make glucose that captures the sun’s energy.
· Animals break down the glucose to gain access to the energy and release the carbon dioxide back into the environment.
· Carbon cycle
1. Carbon atom, attached to oxygen atoms as CO2 (carbon dioxide), is taken in by plants to make glucose.
2. Animals eat plants, break down glucose to access energy the glucose is storing, and exhale CO2.
3. Animals that eat other animals do the same thing.
4. Decomposers that eat dead organic matter also respire, returning carbon to the air. Eventually, all the carbon in the plant is returned to the atmosphere.
· Origins of fossil fuels, explaining their carbon content
Coal and petroleum are the fossilized remains of plants (coal) and marine organisms (petroleum). These organisms withdrew carbon from the atmosphere over millions of years and stored some of it in their tissues; this carbon is now in the coal and petroleum. 
· Greenhouse gases
Some gases retain heat, acting like glass in a greenhouse. These gases include carbon dioxide (CO2), methane (CH4), and water vapor.
· Law of Conservation of Matter and Energy
Matter and energy cannot be created or destroyed. Carbon atoms, for example, will circulate as long as Earth exists. Energy converts from one form to another. For example, light energy from the sun is absorbed by dark surfaces and transformed into heat. Plants absorb light energy, converting it into chemical energy, which animals that eat plants can use.
· Climate change causes:
· Causes:
· Burning of Fossil Fuels including petroleum and especially coal
Petroleum and coal are buried in the ground, along with their carbon atoms. When we dig them up and burn them, we release all those carbon atoms back into the atmosphere. Carbon dioxide is a greenhouse gas. The more carbon dioxide we make, the more heat Earth will retain, and the warmer it will get. To get out of circulation, the carbon must return deep underground or deep in the ocean. Plants withdraw the carbon temporarily, but this carbon will eventually return to the atmosphere through the carbon cycle.
· Deforestation, which reduces plant biomass that draws carbon dioxide out of the atmosphere
· Burning of wood and forests, which releases more carbon dioxide into the air
The trees and plants, like the ancient plants that became coal, contain carbon.
· Cattle and rice production, which creates methane, another potent greenhouse gas
Bacteria that decompose in the absence of oxygen produce methane as a by-product.
· Burning of fossil fuels and wood releases innumerable particles of black soot into the air These particles, because they are black, absorb sunlight, turning it into heat and thus warming the atmosphere. When the soot falls on snow, it turns the white, reflective surface into a black, light-absorptive one.
· Feedback Loops:
· Warming of oceans releases carbon dioxide and increases water vapor, both of which are greenhouse gases
· Melting of polar ice exposes darker water and ground
Light reflects off white surfaces. Dark surfaces absorb light, converting it to heat (light is a form of energy and, therefore, cannot be destroyed. It can only be converted into another form of energy).
· Melting of permafrost releases carbon dioxide and methane from formerly frozen ground
· Consequences:
· Rising sea levels
· Global weather “weirding”: droughts, floods, severe storms, heat
· Habitat loss and change resulting in biodiversity loss
· Spread of infectious diseases and their vectors, such as mosquitoes
· Melting of alpine glacial ice imperiling water supplies in lowlands
· Stressing of agricultural systems and crop production
· Melting of polar ice imperiling polar ecosystems
· Data from regions/countries documenting consequences already observed and predicted trends
· Solutions to reducing global climate change:
· Reduced fossil fuel use
· Increased use of renewable energy sources: e.g., solar and wind
· Reduced deforestation/reforestation
· More energy efficient cookstoves
· Increased energy efficiency: homes, vehicles, etc.
· Solutions mitigating climate change’s impact:
· New crops adapted to changing climate conditions
· Soil erosion control measures to combat increased wind and water erosion
· Water catchment construction to conserve water
· Small scale flood control measures
	Trainer Material 4: Answer Key to Global Water Stress Questions


· Where in the world is impending water scarcity considered to be a serious threat?
· Physical scarcity (too little water)

· Economic scarcity (available water is not equally available across different income groups)

· Quality scarcity (too much water is too contaminated with human wastes to meet basic human needs)
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Credit for Water Scarcity Map: International Water Management Institute, 2007
http://www.wri.org/map/physical-and-economic-water-scarcity
· What are the causes of water scarcity? 
· Climate change

· Depletion of groundwater supplies

· Organic pollution

· How eutrophication works (see nutrient cycles)

· Types of organic waste

· Human wastes

· Livestock wastes

· Fertilizer

· Soil erosion

· Inorganic/toxic pollution – most prevalent in developed, industrialized countries
· What are the consequences of increasing water scarcity?

· Intestinal diseases and diarrhea


· Reduced agricultural yields

· Reduced sources of potable water

	Trainer Material 5: Answer Key to Soil Degradation Questions


Important Questions to Address:

· What are the causes of soil degradation worldwide?
· Soil erosion

· Wind erosion

· Water erosion

· Reduction in soil fertility

· Depletion of nutrients through intensive farming practices. In natural ecosystems, the nutrients found in plants recycle; for example, dead leaves fall to the ground and, through decomposition, return their nutrients to the soil. In agriculture, however, crops are harvested and taken away from the fields, along with the nutrients they contain. Over time, this reduces the nutrients available for the crops, requiring the application of fertilizers to maintain soil fertility.
· Salinization through irrigation practices
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Worldwide the amount of cropland per capita has declined due to population growth. North America and the former USSR have substantially more cropland per capita than the rest of the world.
· Where in the world is soil degradation a serious problem?
See map on the next page
· Wind erosion

· Water erosion

· Fertility depletion

· Salinization
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Of the world’s 1.2 billion hectares with moderate to severe soil degradation, the largest areas are in Asia and Africa. Central America has the highest percentage and worst degrees of soil degradation. 
· What are the consequences of soil degradation?
· Reduced food production, malnutrition, hunger

· Loss of natural habitats cleared for agriculture to replace exhausted farmland

· Eutrophication of aquatic ecosystems (described under Water Stress)

· What are some solutions to reducing soil degradation?
· Various soil erosion control techniques: e.g., contour plowing, stripcropping, terracing, riparian buffer strips, windbreaks, agroforestry schemes, check dams

· Various techniques to enrich soil: e.g., composting, permagardens, organic fertilizers, crop rotation, nitrogen-fixing plants

· Drip irrigation 
	Trainer Material 6: Answer Key to Human Population Growth


Important Questions to Address:

· Where in the world are human populations growing the fastest? Growing the least? Actually falling?
Top of Form
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Fact Sheet: World Population Trends 2012
by Carl Haub
(July 2012) World population grew to 7.06 billion in mid-2012 after having passed the 7 billion mark in 2011. Developing countries accounted for 97 percent of this growth because of the dual effects of high birth rates and young populations (see figure). Conversely, in the developed countries the annual number of births barely exceeds deaths because of low birth rates and much older populations. By 2025, it is likely that deaths will exceed births in the developed countries, the first time this will have happened in history.

Nearly All Future Population Growth Will Be in the World’s Less Developed Countries. 
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Source: United Nations Population Division, World Population Prospects: The 2010 Revision, medium variant (2011).

While virtually all future population growth will be in developing countries, the poorest of these countries will see the greatest percentage increase. As defined by the United Nations, these 48 countries have especially low incomes, high economic vulnerability, and poor human development indicators such as low life expectancy at birth, very low per capita income, and low levels of education. Of these countries, 33 are in sub-Saharan Africa, such as Burundi, Ethiopia, Mozambique, and Zambia; 14 in Asia, including Bangladesh, Cambodia, Nepal, and Yemen; and one in the Caribbean, Haiti. They are growing at 2.4 percent per year and are projected to reach at least 2 billion by 2050. 
Trends in Developing Countries

Africa. By far, the largest regional percentage increase in population by 2050 will be in Africa, whose population can be expected to at least double from 1.1 billion to about 2.3 billion. That projection, however, depends on the assumption that sub-Saharan Africa’s total fertility rate (TFR, the average number of children per woman) will decline from 5.1 to approximately 3.0 by 2050. That decline, in turn, assumes that the use of family planning in the region will rise significantly. But recent surveys from many sub-Saharan African countries have indicated that TFR decline is either slower than projected or is not taking place at all. Only 20 percent of married women in sub-Saharan Africa use a modern form of family planning, the lowest rate in the world. 

Asia. With a current population of 4.3 billion, Asia will likely experience a much smaller proportional increase than Africa but will still add about 1 billion people by 2050. Much of Asia’s future population growth will be determined by what happens in China and India, two countries that account for about 60 percent of the region’s population. In India, the largest unknowns are future fertility trends in the heavily populated northern states where TFRs of about 3.5 are well above those of India’s southern states. Asia’s TFR is 2.2 (2.5 when the large statistical effect of China is removed). Excluding China, 47 percent of women in Asia use a modern form of contraception. Within Asia, several of the more economically advanced countries such as Japan, Singapore, South Korea, and Taiwan have TFRs of 1.4 or even lower. In Japan, 24 percent of the population is already 65 and older, a proportion certain to continue growing. Thus far in Japan, government efforts to restore somewhat higher past levels of the TFR have not been successful.

Latin America. Latin America and the Caribbean is the developing region with the smallest proportional growth expected by 2050, from 599 million to 740 million, largely due to fertility declines in several of its largest countries, such as Brazil and Mexico. The region’s TFR is currently about 2.2 children per woman, and the use of modern contraception, at 67 percent, rivals that of developed countries.

Trends in Developed Countries

The very sharp decline in fertility in the developed countries, and how long it has lasted, has been completely unforeseen. TFRs of 1.4, 1.3, and even lower, took demographers by surprise. Yet not all developed countries tell the same story. In countries such as France and Norway, social programs to support families—such as generous maternity leave and subsidies for child care—have kept TFRs close to 2.0. 

Europe is likely to be the first region in history to see long-term population decline largely as a result of low fertility in Eastern Europe and Russia. Europe’s population is projected to decrease from 740 million to 732 million by 2050. The population of the 27 countries in the European Union, around 502 million, should roughly maintain their current size, even with large increases in the elderly population compared with younger age groups. The recent global recession has dimmed hopes in many European countries on the prospects of raising low birth rates to mitigate the economic effects of unprecedented proportions of the elderly, such as shortages in pension systems and rising health care costs for the “old-old” (85 and older). In Australia, Canada, New Zealand, and the United States, continued growth from higher births or continued immigration, or both, are expected, although these countries have not been immune to lower birth rates due to the recession. In the United States, for example, the TFR was 1.9 births per woman in 2010.

The Demographic Divide

The radically different demographic situation between developed and developing countries illustrates the “demographic divide”: the vast gulf in birth and death rates among the world’s countries. On one side of this divide are mostly poor countries with relatively high birth rates and low life expectancies. On the other side are mostly wealthy countries with birth rates so low that population decline is all but guaranteed and where average life expectancy extends past age 75, creating rapidly aging populations.

The table shows just how wide these gaps have become.

	 
	Tanzania 
	Spain

	Population (2012)
	48 million 
	46 million

	Projected Population (2050)
	138 million
	48 million

	Lifetime Births per Woman
	5.4
	1.4

	Annual Births 
	1.9 million 
	483,000

	Percent of Population Below Age 15 
	45% 
	15%

	Percent of Population Ages 65+ 
	3%
	17%

	Percent of Population Ages 65+ (2050)
	4%
	33%

	Life Expectancy at Birth
	57 years
	82 years

	Infant Mortality Rate (per 1,000 live births) 
	51
	3.2

	Annual Number of Infant Deaths 
	98,000 
	1,600

	Percent of Adults Ages 15-49 With HIV/AIDS
	5.6%
	0.4%


Even though Tanzania and Spain have almost the same population size today, Tanzania is projected to more than double its population from 48 million to 138 million in 2050. Spain’s population will only slightly increase, from 46 million today to 48 million by 2050. The cause of this enormous difference is lifetime births per woman. Tanzania’s total fertility rate of 5.4 children per woman is almost four times greater than Spain’s rate of 1.4. 
Carl Haub is a senior demographer at the Population Reference Bureau, and co-author of PRB’s 2012 World Population Data Sheet.
Source: http://www.prb.org/Publications/Datasheets/2012/world-population-data-sheet/fact-sheet-world-population.aspx?p=1
Bottom of Form

Human populations are growing most rapidly in developing countries and least rapidly in developed countries. Some European countries and Japan are experiencing population decrease.
· How does human population growth correlate with the following factors?
· Birth Rate
· When birth rate is high, population growth is high.
· Death Rate
· Perhaps surprisingly, when the death rate is high, population growth is also high. People try to compensate for a high death rate by having more children.
· Childhood Mortality
· When childhood mortality is high, population growth is also high, for the same reason as above.
· Literacy
· Where literacy is low, population growth is high. 
· Female education levels compared with males
· Where female education levels are low, population growth is high. Women with little education are often not empowered and have fewer career choices outside the home.
· Per capita income
· Where per capita income is low, population growth is high.
· Population density
· Population growth does not correlate with population density.
· Level of industrialization
· Where the level of industrialization is high, population growth is low.
· What are the causes of human population growth?
· Immediate cause: improved health and sanitation. More babies are surviving than previously.
· Lack of female empowerment and education. Where females lack career choices and have little say in how many children they have to take care of, they tend to have large families. Raising the level of female education is probably the most effective way to reduce population growth. This illustrates clearly the connection between improving women’s education and well-being and addressing population concerns.
· Shortage of available contraceptives.
· Family labor needed on farms.
· Insurance for elderly care. In countries without social security and elderly care, it is necessary to have enough children to survive so they can take care of aging parents.
· Male status associated with having lots of children.
· Impact on environmental sustainability: 
· Increased human population combined with environmental deterioration and decrease of natural resources will inevitably lead to increased poverty, social and political instability, and an impoverished planet.
Increases, therefore, the importance of wise environmental stewardship and sustainable practices.

	Trainer Material 7: Biodiversity Resources


These resources, and the resources listed on Trainer Materials 8-11, have been selected from the larger resource lists, found in Handouts 1-5, for you to download and print. They are included here for you to use if: 

1. You have decided to ask the participants to research their global issue presentations during PST rather than as a pre-departure assignment, and
2. The participants do not have access to the Internet. 
If the participants have Internet access, you do not need to print these materials. 
If time and paper are limited, you may prefer to print just the top two biodiversity resources, though each source contains some material not found in the others. 
http://www.millenniumassessment.org/documents/document.354.aspx.pdf
· First 14 pages only—a summary of biodiversity loss: rate of loss, causes, consequences, and solutions. *Note: please print title page and first 14 pages ONLY as this is what we have copyright permission for. 
http://www.museumoftheearth.org/globalchangeproject
· Summary of biodiversity loss. Most useful fact sheets would be: 

· Biodiversity Loss and Humans

· Is Biodiversity Changing Now?

· What if Loss Occurs?

· What Can Be Done?

http://www.fao.org/docrep/u8480e/U8480E0H.HTM
· Summary of deforestation

http://www.fao.org/docrep/u8480e/U8480E0i.htm
· Summarizes the value of biological diversity

http://www.fao.org/docrep/u8480e/U8480E0k.htm
· Describes importance of preserving genetic diversity of domestic crops and animals 

http://www.conservation.org/where/priority_areas/hotspots/Documents/CI_Biodiversity-Hotspots_2011_Map.pdf
· Map illustrating biodiversity hotspots

www.conservation.org/hotspots
· Describes the various hotspots around the world. You can download a fact sheet that describes your region.

	Trainer Material 8: Climate Change Resources


If time and paper are limited, you may prefer to print just the top four resources, though each source contains some material not found in the others. 

http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-spm.pdf
· An 18-page summary describing the evidence for climate change and predicting climate change’s extent in the 21st century.
http://www.epa.gov/climatechange/impacts-adaptation/international.html
· Summarizes impact of climate change internationally; probably the most useful source to copy in full.

http://www.yesmagazine.org/issues/climate-solutions/global-warming-feedback-loops
· A brief, illustrated summary of climate change feedback loops.
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/CarbonCycle.html
· Describes photosynthesis, the carbon cycle, and how they relate to global climate change.
http://www.epa.gov/climatechange/science/causes.html
· Describes the causes of climate change.

http://www.epa.gov/climatechange/ghgemissions/gases.html
· Describes the major greenhouse gases and how they are ending up in the atmosphere.

http://www.epa.gov/climatechange/impacts-adaptation/
· Describes impact of climate change. You can hold the mouse over the boxes in the lower right-hand corner for brief descriptions of climate change impacts in a range of sectors. Clicking on the boxes will reveal more in-depth descriptions.

http://www.epa.gov/climatechange/impacts-adaptation/adapt-overview.html
· Describes how people are responding to climate change.
	Trainer Material 9: Water Scarcity Resources


If time and paper are limited, you may prefer to print just the top four resources, though each source contains some material not found in the others. 

http://www.un.org/waterforlifedecade/scarcity.shtml; http://www.unep.org/dewa/vitalwater/article141.html
· Maps showing areas in the world where water scarcity is a problem.
http://www.wri.org/project/eutrophication/about; http://www.wri.org/project/eutrophication/about/sources
· Illustrates how eutrophication works.

*Note: The pictures on the WRI.org Web pages listed above cannot be printed due to copyright issues. Please copy and paste the text into a document before printing. 
http://www.who.int/water_sanitation_health/diseases/diseasefact/en/index.html
· Source of fact sheets describing various water-related diseases. You can choose from among them, depending on the diseases most relevant to the Peace Corps assignments in your country.

http://www.unep.org/dewa/vitalwater/article155.html
· Illustrates regions where global climate change is predicted to have significant impact on freshwater supplies.
http://www.unep.org/dewa/vitalwater/article50.html; http://www.unep.org/dewa/vitalwater/article63.html; http://www.unep.org/dewa/vitalwater/article81.html
· Summary, graphs, and map describing access to clean water throughout the world.
http://thewaterproject.org/water_stats.asp
· Worldwide statistics on water scarcity.
http://www.unep.org/dewa/vitalwater/article101.html
· Illustrates the extent of nitrate pollution, which causes eutrophication.
http://www.who.int/water_sanitation_health/diseases/diarrhoea/en/index.html
· Fact sheet describing diarrhea.
http://thewaterproject.org/water-scarcity-and-agriculture.php
· Brief summary of water scarcity’s impact on agriculture.
http://thewaterproject.org/water_scarcity_and_children.asp
· Brief summary of water scarcity’s impact on children.
http://thewaterproject.org/water-womens-empowerment.php
· Brief summary of water scarcity’s impact on women’s empowerment.
	Trainer Material 10: Soil Degradation Resources


If time and paper are limited, you may prefer to print just the top two resources, though each source contains some material not found in the others. 

http://soils.usda.gov/sqi/publications/files/sq_two_1.pdf
· Brief summary of soil erosion and measures to control it.
http://www.fao.org/docrep/u8480e/U8480E0D.HTM
· Illustrations showing impact and control of soil erosion.
http://www.soils.wisc.edu/extension/materials/Erosion_Conservation.pdf
· A PowerPoint illustrating causes of, and solutions to, soil erosion; not all slides will be relevant.
http://soils.usda.gov/use/worldsoils/mapindex/eroswind.html
· Map showing areas vulnerable to wind erosion.
	Trainer Material 11: Human Population Growth Resources


Source: http://www.prb.org/Publications/Datasheets/2012/world-population-data-sheet/world-map.aspx#/table/population
· Table illustrating 2012 human population by region and population predictions for 2050.
The Population Reference Bureau website (www.PRB.org) Data Finder contains a wealth of demographic data. If participants do not have access to the Internet, you may want to copy the maps “Population Growth Rate” and “Population Projections.” Otherwise, participants can use the PRB website to correlate population growth with various demographic factors, using the following maps (If time and paper are limited, you may prefer to just print the top six maps, though each map contains relevant information.):
· Life expectancy at birth by gender

· GNI PPP per capita

· Literate women ages 15-24 as percentage of literate men ages 15-24

· Infant mortality rate

· Median age of women at first marriage, by age group

· Birth rate

· Death rate

· Population living below US$2 per day

· Women as percentage of nonfarm wage earners

· Ever-married persons 15-19 by gender

· Primary school completion rate by gender

· GNI PPP per capita ($US)

· Density (people per square mile)

· Contraceptive use among married women ages 15-29 by method mix

· Demand for family planning satisfied

· Supply of modern contraceptive methods

http://www.biologicaldiversity.org/campaigns/overpopulation/extinction/index.html
· Describes the impact of human population numbers on biological diversity.
*Note: The pictures on the Center for Biodiversity webpage listed above cannot be printed due to copyright issues. Please copy and paste the text into a document before printing. 

http://www.fao.org/docrep/U3550t/u3550t02.htm
· Describes the impact of human population numbers on food production.
	Trainer Material 12: Answer Key to Connecting Ecological Concepts with Environmental Issues


Global Climate Change is being caused by increasing greenhouse gases in the atmosphere, namely carbon dioxide and methane:


Ecological Processes:

· Carbon cycle

The carbon cycle describes how carbon moves through ecosystems. It describes how carbon gets in and out of the atmosphere, and connects plants and the burning of fossil fuels with the issue. It also reveals that the storage of carbon dioxide in plants does not suffice for removing the gas from the atmosphere for a long period of time, because the plant’s carbon will eventually end up back in the air.

· Photosynthesis/respiration

The photosynthesis/respiration formula illustrates the process whereby plants withdraw carbon from the atmosphere and animals and other organisms send it back.

· Nitrogen cycle

The nitrogen cycle illustrates how nitrogen is drawn out of the atmosphere and how it returns in the methane compound through the actions of anaerobic bacteria.

Global Climate Change is increasing water evaporation through increased heat, increasing water scarcity in some areas. It is also changing rainfall patterns and spawning more severe storms.

Ecological Processes:

· Water cycle
Soil Degradation occurs when soil loses nutrients vital to plant growth, through such ways as erosion and overuse.

Ecological Processes:

· Nitrogen cycle
· Phosphorus cycle
The nitrogen and phosphorus cycles describe how soils obtain and lose these vital nutrients.
· Role of decomposers
Decomposers break down organic material and return nutrients back to the soil, where they are accessible, again, to plants. Healthy soil environments are where decomposers can thrive; otherwise, recycling of nutrients will not take place.
· Carrying capacity
When plant-eaters exceed their carrying capacity, they can overgraze their habitats. This can lead to soil degradation and erosion.
Water bodies worldwide are being overloaded with nutrients originating from human activities, such as over-application of fertilizer, creation of soil erosion, and inadequate treatment of human and animal wastes.

Ecological Processes: 

· Nitrogen cycle 
· Phosphorus cycle
When nitrogen and phosphorus wash into waterways, they create algae blooms that deplete aquatic organisms of sunlight and oxygen.
Large predators are naturally rare and need more space than large herbivores; many are endangered.


Ecological Processes:

· Energy flow through ecosystems
So much energy is lost as heat as it gets transferred from organism to organism in food chains that large predators need large amounts of space and substantial plant energy to obtain the energy they need to survive.
You can feed more people by feeding plants directly to them than you can by feeding the plants to animals and then having people eat the meat.


Ecological Processes:

· Energy flow through ecosystems
A cow, for example, will lose 90 percent or more of the plant energy it has consumed as heat. This energy is unavailable to humans or any other meat-eaters. People can consume this plant energy by eating plants directly.
With growing human populations, it is essential to maintain or increase plant productivity to feed both humans and other living things.

Ecological Processes:

· Energy flow through ecosystems
The more plant energy there is, the more people and other animals can survive. If plant energy decreases, growing human populations will have to take a greater percentage of it to survive, which can put the survival of other animals at risk.
· Nitrogen cycle
· Phosphorus cycle
These cycles illustrate how these vital plant nutrients become available and lost in ecosystems.
· Photosynthesis formula
This illustrates how plants obtain carbon.
· Carrying capacity
If plant productivity decreases, the environmental carrying capacity for humans and other living things will also fall.
· Pollination
Pollination has to occur for plants to reproduce.
· Seed Dispersal
Wild plants have to be able to disperse their seeds to reproduce.
Humans create substances that nature is not adapted to recycle. These accumulate as non-biodegradable waste. 

Ecological Processes:

· Nitrogen cycle
· Phosphorus cycle
· Role of decomposers
These cycles, and the actions of decomposers, demonstrate how “natural” substances, such as nitrogen and phosphorus, recycle through ecosystems. In nature, waste equals food; the wastes produced by one organism feed another. In contrast, some human-created substances are not consumed and recycled by any organisms. 
Some non-biodegradable substances, such as certain pesticides, get passed along the food chain, accumulating in higher concentrations the further along you go.


Ecological Processes:

· Nitrogen cycle
· Phosphorus cycle
· Role of decomposers
While living things, including decomposers, recycle “natural” substances, such as nitrogen and phosphorus, through their wastes, they cannot always recycle human-made substances, such as certain pesticides. As a result, they can accumulate in the tissues of living things and get passed up the food chain, increasing in concentration along the way.
Much biological diversity is threatened with extinction (perhaps 50-90 percent of life on the planet).

Ecological Processes:

· Pollination
It is essential to preserve insects, bats, and other pollinators to maintain plant diversity and healthy ecosystems.
· Seed dispersal
It is essential to protect birds, mammals, and other seed dispersers to maintain plant diversity and healthy ecosystems.
· Predator/prey relationships
Healthy prey populations are necessary to preserve healthy predator populations; healthy predator populations typically help prey populations be diverse and in balance with their habitats.
We obtain many medicinal substances from plants, animals, fungi, and bacteria.

Ecological Processes:

· Predator/prey relationships
Many living things produce poisons to protect themselves from predators; these can be used for medicinal purposes.
The planet’s human population rose to over 7 billion in 2011. Much hunger and poverty exist.


Ecological Processes:

· Carrying capacity
This principle illustrates what can happen when living things exceed the ability of their environments to support them.
· Energy flow through ecosystems
This principle illustrates that each ecosystem has a finite amount of plant energy available to sustain living things, so maintaining and increasing plant productivity is essential to support both growing human populations and other living things, as well. It also illustrates that more people can be fed with plants than with meat. 
· Nitrogen cycle
· Phosphorus cycle
These cycles describe how nutrients, vital to plant productivity, become both available and lost in ecosystems.
Overuse of insecticides can eliminate the insect predators that prey on the pests, thus making the situation worse in the long run.


Ecological Processes:

· Predator/prey relationships
Many insects prey upon other insects, including pests, so eliminating them with pesticides can make matters worse for farmers and others.
	Trainer Material 13: Connecting Environmental Issues with Human Health 


1. Biodiversity Loss: 
· Loss of biological control of disease vectors, such as mosquitoes and rats
· Loss of plant and animal species with potential medicinal value
· Loss of wild sources of plant and animal nutrients and protein, leading to malnutrition
· Loss of sources of income from nature, leading to increased poverty with human health impact
2. Global Climate Change:
· Spread of disease vectors, such as mosquitoes
· Diminished drinking water supplies
· Increased destructive storms and floods, which can lead to waterborne disease epidemics, such as cholera, and increased mosquito breeding areas
· Increased destructive storms can lead to loss of shelter and income
· Reduced food production, leading to lost income, poverty, and malnutrition
· Species extinctions, due to habitat loss
3. Water Scarcity:
· Increased incidence of intestinal diseases
· Reduced agricultural yields leading to increased poverty and malnutrition
· Reduced biodiversity through habitat loss
4. Soil Degradation:
· Reduced agricultural yields, leading to increased poverty and malnutrition
5. Human Population Growth:
· Increased numbers in poor, unsanitary, and impoverished conditions can increase transmission of infectious diseases
· Increased numbers of rural poor can move to cities, inhabiting unsanitary and crowded slums and shantytowns
· Increased numbers of rural poor can put increased pressure on soil, forest, wildlife, water, and other natural resources, making it more difficult to make a living from the land
	Trainer Material 14: Connecting Environmental Issues with Income Generation


1. Biodiversity Loss:

· Reduced environmental services (e.g., pollination, seed dispersal, soil formation, erosion control) leading to reduced agricultural yields.
· Reduced sources of plant and animal resources (e.g., medicinal plants, grazing fodder, fuelwood, timber and non-timber tree products, ecotourism attractions) that generate income.
· The wild ancestors of domestic crops often can be crossbred with crops to give them new genetic advantages, thus making them more productive and adaptable to different and changing climatic conditions. Losing these ancestors deprives people of their genetic resources. 
· Similarly, differing strains of domestic crops increases their adaptability to changing environmental and climatic conditions. Preserving this diversity increases our food security and increases opportunities to generate income through agriculture.
2. Global Climate Change:

· Climate change can lead to reduced agricultural yields.

· Sea level rise can ruin agricultural land through flooding and salinization.

3. Water Scarcity:

· Reduced clean water and groundwater supplies can lead to reduced agricultural yields.
4. Soil Degradation and Erosion:
· Degraded soil leads to reduced agricultural yields.

· Degraded soil leads to reduced tree products.

· Eroding soil leads to damaging water resources through siltation and eutrophication.

5. Human Population Growth:
· Increasing human populations in the absence of economic growth can lead to increased poverty.

· Increasing human populations can put increased pressure on income-generating natural resources, reducing them and decreasing their quality, thereby reducing opportunities to generate income.

	Trainer Material 15: Connecting Environmental Issues with Civil Disorder and Security


1. Biodiversity Loss:

· Loss of wild plant and animal resources can lead to reduced opportunities to generate income and to increased poverty, which can lead to civil disorder.
2. Global Climate Change:

· Reduced agricultural yields and increased flooding due to sea level rise and changing weather patterns can lead to reduced agricultural yields, and to increased poverty, which can lead to civil disorder.
· Increased violent weather events such as storms and floods can destroy property and livelihoods, leaving people homeless and without income, creating civil disorder.
· Resulting water scarcity created by climate change can lead to civil disorder and conflict (see next entry below).
3. Water Scarcity:

· Water scarcity can lead to mass uncontrolled immigration of people to cities and different regions and countries, creating populations of impoverished, desperate people and refugees.
· Water scarcity can lead to conflicts over control of this dwindling, vital resource.
4. Soil Degradation:

· Soil degradation results in reduced agricultural yields, reducing income and increasing poverty, which can lead to civil disorder and uncontrolled mass immigration of people to cities and different regions and countries, and creating populations of impoverished, desperate people and refugees.

5. Human Population Growth:

· Increasing human populations in static or decreasing economic conditions can result in increased poverty and desperation, which, in turn, can lead to mass, uncontrolled immigration to cities and different regions and countries. This can result in civil disorder and strife.

	Trainer Material 16: Connecting Environmental Issues with Human Peace of Mind


1. Biodiversity Loss:
· People can lose plant and animal species that have spiritual, cultural, or religious significance.

· People can feel bad about plants and animals they care about being threatened with extinction.
2. Global Climate Change:
· Increasing floods, droughts, severe storms, weather events, and other consequences of global climate change, and the prospect of them, can create much hardship and anxiety.

3. Water Scarcity:

· Reduced supplies of clean water can lead to reduced agricultural yields, creating hardship and anxiety.

· Diminishing supplies of clean water can lead to increased civil disorder, mass immigration, and conflicts between countries and regions over this vital resource, all of which can create much hardship and anxiety.

4. Soil Degradation:

· Soil degradation can lead to reduced agricultural yields and diminished supplies of clean water, creating hardship and anxiety.

5. Human Population Growth:
· Increasing human populations can lead to increased pressure on natural resources, which often leads to their loss and degradation. This can lead to increased impoverishment, uncontrolled mass immigration to cities and countries, and increased conflict and civil disorder. All this can lead to increased hardship and anxiety.
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