Sustainable Future Tour
This tour helps pupils to explore the idea of ‘sustainable development’ and its implications for different peoples, places and environments using examples from tropical rainforest regions. It will encourage pupils to think about whether it is in our long-term interests to destroy the world’s major ecosystems at the present rate and will also help them to realise the various ways in which their lives are connected to the distant rainforests.
For this tour the children should have done some background work on rainforest ecosystems and have some knowledge of the climate, vegetation and rich biodiversity of the forests.

National Curriculum 

Key stage 2

Science – Life Processes and Living Things (Sc2)

5a) ways in which living things and the environment need protection

Geography – Knowledge and understanding of places

3e) to identify how and why places change and how they may change in the future

– Knowledge and understanding of patterns and processes

4b) recognise some physical and human processes and explain how these can cause changes in places and environments 

– Knowledge and understanding of environmental change and sustainable development

5b) recognise how and why people may seek to manage environments sustainably, and to identify opportunities for their own involvement

PHSE & Citizenship – Preparing to play an active role as a citizen

2e) to reflect on spiritual, moral, social and cultural issues, using imagination to understand other people’s experiences

2j) that resources can be allocated in different ways and that these economic choices affect individuals, communities and the sustainability of the environment

– Developing good relationships and respecting the differences between people

4b) to think about the lives of people in other places and times, and people with different values and customs

5a) take responsibility

5d) make real choices and decisions

5g) consider social and moral dilemmas that they come across in life

Key stage 3

Science
5a) about ways in which living things and the environment can be protected, and the importance of sustainable development
Citizenship

1i) the world as a global community, and the political, economic, environmental and social implications of this

2a) think about topical political, spiritual, moral, social and cultural issues, problems and events by analysing information 

2b) justify orally and in writing a personal opinion about such issues, problems or events

3a) use their imagination to consider other people’s experiences and be able to think about, express and explain views that are not their own

Geography

1e) appreciate how people’s values and attitudes, including their own, affect contemporary social, environmental, economic and political issues, and to clarify and develop their own values and attitudes about such issues

3e) to explain how places are interdependent, and to explore the idea of global citizenship

5a) describe and explain environmental change and recognise different ways of managing it

5b) explore the idea of sustainable development and recognise its implications for people, places and environments and for their own lives

6j) environmental issues, including:

· how conflicting demands on an environment arise

· how and why attempts are made to plan and manage environments

· effects of environmental planning and management on people, places and environments

6k) resource issues, including:

· the sources and supply of a resource

· the effects on the environment of the use of the resource

· resource planning and management

Key stage 4

For pupils studying Science and Geography at G.C.S.E. level, this tour can fit in to a programme of study in several ways. It can be used as a catalyst for discussions on sustainable activity in this country and elsewhere and to introduce topics such as pollution, renewable resources, trade, agriculture and environmental change. We welcome pupils in this age group, but it would be helpful to us if you could give us an idea of your requirements when booking your tour, for example subject area (Science, Geography, etc.). We are also very willing to focus on a particular aspect of sustainability within the rainforest context to fit a project or topic that the pupils are studying.

International Primary Curriculum

Milepost 2 - Saving the World

Geography
 2.1) Know how rainforests have been affected by human activities

2.3) Know how the nature of rainforests affects the lives of people

2.8) Be able to use maps at a variety of scales to locate the position and geographical

features of rainforests of the world 
2.10) Be able to express views on the features of rainforests and the way they are being harmed or improved

2.11)  Be able to communicate their geographical knowledge and understanding to ask and answer questions about rainforests

2.12)  Understand how rainforests fit into a wider geographical context
2.13)  Understand that rainforests can be sustained and improved 

Science

Children will: 
2.8)  Know about the living things that are supported by the rainforest environment

2.9)  Know about the ways in which animals and plants are suited to life in rainforests

2.21)  Know about the effects that light, air, water and temperature have on plants 

2.22)  Know about the functions of leaves 

2.23)  Know about the life cycle of plants 

Society
Society

Children will: 

2.3) Know that people within groups have different outlooks, characteristics

and purposes

2.5) Know that people in different countries have different traditions, celebrations

and ways of living

2.8) Understand that people’s health and safety can be affected by a variety of factors

including food, climate, rules and the availability of resources

Background information

Sustainability is about living in harmony with our environment. It involves attempting to satisfy our needs both now and in the future, without destroying the vital life-support systems of the earth. At the moment, rainforests are being destroyed at an alarming rate – about 14 million hectares per year – in order to satisfy some of our needs and wants. Too often, these provide a short-term gain, rather than long-term development. This deforestation and forest fragmentation are leading to many problems including soil erosion, loss of fertility, flash floods, mudslides, loss of habitat and consequent reduction in biodiversity, and loss of livelihood and way of life for forest dwellers.

The pressures on the forests are mainly economic. They are a valuable resource and occur mainly in poorer countries where they present a potential for immediate economic gain, both for local people and for profit-seeking companies. Unfortunately, the gains are often short-lived, as once the forest is destroyed the land can rapidly become infertile and unsuitable for economic activity.

Forests are being destroyed for several different reasons. The main ones include:

· Land clearance for agriculture, from ‘slash and burn’ subsistence farming to commercial plantations and ranching

· Harvesting of valuable hardwoods and fuel wood

· Land clearance for mineral extraction, oil drilling, roads and settlements

· Removal of plants and animals for food, cosmetics, medicines, private collections and the pet trade

On the tour we will encourage the children to think about how some of these activities are affecting the forests and the wider global climate, and how that has the potential to impact on their own lives. We will also help them to understand how they can help to contribute towards sustaining rainforests for the benefit of the people who rely directly on them for their homes and livelihoods, and for the rest of the world.

Teachers tour notes

The tour will focus on sustainability relating to rainforest environments. It is not designed to be a detailed tour of our collection of rainforest species, but rather to use the plants and animals as a springboard to encourage the children to debate complex viewpoints on sustainability.

The following are some of the ideas that will be discussed with the pupils, but each tour will vary depending on their age and interest.

1) Logging and the Illegal Hardwood Trade
The trade in tropical hardwoods is one of the main reasons for the destruction of rainforests. The most valuable timber species, such as Rosewood, Mahogany and Ebony, do not grow close together, so large tracts of forest are destroyed to obtain the wood from the few trees. Forest access can be difficult, but is made easier with new logging roads. Settlers often follow loggers into new areas after the forest have been opened up, which then further adds to forest destruction due to increased human population and use of forest resources.
Forestry industry practices are generally still unsustainable, although many tropical countries are now attempting to produce timber in a more sustainable way. Many of the hardwood trees are legally protected or in protected reserves and national parks, however with profits and demand so high, the fact it is very difficult to police and prosecute those believed responsible and with local populations so poor, there is still huge scope for illegal logging and trade in hardwoods. 

What can we do? 

It is now possible to buy tropical hardwood that has been grown sustainably. Wooden furniture made from sustainable materials is stamped with a certificate of ‘sustainable forest management’ from the Forest Stewardship Council. Buying this furniture should guarantee that virgin forest areas are not being destroyed, while helping the economies of some of the poorest countries in the world. However, even this system is open to corruption, with false labelling being too easy. One way to help is to push for better government regulation and enforced punishments for those dealing with illegal hardwoods, including both the producing country and the import and export and trade companies.  The average daily wage in most countries where rainforest are found is around $1, with illegal loggers earning between $10 - $25 dollars per log, which is a huge financial incentive when you have a family to feed and support. The provision of jobs to attract people aware form the financial draw of logging is very important- in the Philippines, after years of trying to get illegal loggers to stop destroying national reserves, the Department of Environment and Natural Resources has employed them as tree planters, forest nursery workers and forest guards, providing them with secure and paid employment away from the temptations of logging, to keep the integrity of the environment and also educate them on the long term benefits of sustainable resource management.
2) The Pet Trade
As with the trade in hardwoods, the capture and sale of animals from rainforests has become a lucrative business. After habitat loss, the pet trade is thought to be the second biggest cause of species loss the world over. Unfortunately, many animals die before they even reach a pet shop. Some estimates put the losses as high as 90%. The desire to keep unusual species fuels this trade, and with increased affluence in the First World, capturing animals for the pet trade is ever more attractive to those trying to make a living from the forests. By its very nature, the wild animal trade is an unsustainable activity, particularly in species-diverse ecosystems such as rainforests, where numbers of individuals of each species are often quite low.

The threat to the world’s endangered species has been recognised in the ‘Convention on the International Trade in Endangered Species’ (CITES), which makes it illegal to export or import protected species of both plants and animals. Unfortunately, the rules governing the pet trade are frequently flouted and smuggling has become ever more prevalent as demand and financial rewards increase.

What can we do? 

Keeping unusual animals may seem like an attractive and novel idea but we need to be aware of the consequences of the international pet trade. It is possible to buy exotic pets from reputable dealers, which aim to sell only legally traded or captive-bred animals. Even then, as in the case of hardwoods, it is possible that this could still lead to a reduction in wild populations. 

In some tropical countries, animals are being farmed for the pet trade, providing a sustainable income for local people. For example, some of the butterflies at The Living Rainforest are bought from a butterfly farm at the edge of the forest in Costa Rica which is run by local people as a community business providing sustainable jobs and income. Another problem relating to keeping exotic pets is that they often have very different and complex needs compared with domesticated animals, so it is important for people to thoroughly research any exotic pet before buying one, to ensure they can provide it with the right diet and environment it needs for it to stay healthy. Many exotic species, such as parrots and tortoises can be very long lived; up to 80 years for some species, so purchasing them should not be entered into lightly, as they will be a life long commitment. When people get bored of exotic pets, or realise how high maintenance or expensive they are, the animals are often just released, which can in itself cause huge problems (see introduced species notes below).
3) Bush Meat 

Another severe threat to animal populations within the rainforest is being hunted for bush meat. For centuries, rainforest people have harvested the rainforest for food. However, commercial, illegal and unsustainable hunting for the meat of wild animals is causing widespread local extinctions in Asia and West Africa. It has been called a bush meat crisis by some, and has increased drastically, now causing concern for species which were previously not at risk. This is largely due to an increase in commercial logging, with added infrastructure of roads and improved transport links from forests and hunters to cities and consumers.
Initial concerns were raised for the great apes being hunted, but the most commonly hunted species are the smaller primates, antelopes, wild pig and other small mammals as well as some bird and reptile species. Many traders do not discriminate between those species which are abundant and those which are protected or endangered. Regulation and monitoring of species being eaten is difficult, as often you can only rely on DNA samples to identify the exact species after the animals have been prepared for sale.
What can we do?

Addressing the bush meat crisis requires a diversity of approaches, from conducting anti-poaching operations to attempt to stop poaching happening in the first place, to educating children about the importance of biodiversity and sustainability. Enforcing the law first requires having sensible laws in place. Policy developers depend upon biological and sociological research, and policy enforcers are served by public awareness as much as guns. However, the sale and trade of bush meat is very difficult to police or enforce, mostly because it is largely unregulated. Other mechanisms include the provision of alternative sustainable protein sources, for instance, farming certain wildlife species such as Duiker Antelope, Giant Rat, Red River Hog or Giant Land Snails and small scale aquaculture projects. Conservation payments, where local people are paid not to hunt in certain forest areas are a possibility, but again could be difficult to police. Another option is community conservation, where many communities forgo hunting of large animals and manage them for tourism. Income from photographic or hunting safaris is split among communities, providing direct payments, small development projects, and an appreciation of wildlife as a valuable resource. Furthermore, project management involves individual paid positions such as scouts, anti-poaching officers, guides and biologists.
4) Agriculture and Ranching 
Agriculture and ranching are the main causes of tropical deforestation. Traditionally, rainforests supported large populations which farmed in a low-density and sustainable way (subsistence farming). With the growth in population in many tropical countries, farming has become more intensive and, in the ‘global economy’, more land is also needed to grow valuable crops for export. Large areas of the Amazon basin have been cleared to make way for cattle ranches to supply North American and European demand for beef, and, more recently, for soybean plantations which are being grown to provide animal feed for European and other markets. Palm oil plantations are also a major problem, with huge tracts of rainforest throughout Malaysia and Indonesia (home to the endangered Orang-utan and Sumatran tiger) being cut down to grow the crop, which is found in almost everything from toiletries and cosmetics to food and cleaning products.   
In other areas forest has been cleared for ‘plantation crops’, e.g. coffee, bananas and cocoa. As a result of the huge rise in worldwide demand, large areas of forest have been cleared in recent years to plant coffee trees. In Vietnam in particular, vast tracts have been cut down and low-grade coffee has flooded the market, reducing the price that can be obtained by the growers and bankrupting smaller farmers in Latin America. The plantations are often controlled by foreign multinational companies with few of the profits going to the growers. Producer countries are also adversely affected by trade barriers, set up to protect the industries of wealthier countries.

Compounding this problem is the fact that rainforest soil is relatively infertile and will often only produce a good harvest for a few years. After this time, either heavy doses of fertilisers need to be used, which are detrimental to the environment, or new land has to be cleared and the old fields abandoned.

What can we do?

In recent years, several initiatives have been introduced to improve the income of coffee, banana and cocoa growers and to reduce further loss of forests by encouraging more sustainable methods of farming. One of these is the ‘Fair Trade’ movement that allows a fairer return to the growers for their work, and enables them to farm in a more environmentally friendly way. Buying fairly traded products helps to give people living near the rainforests a better livelihood, thus reducing the need to cut down trees to earn a living. ‘Bird friendly coffee’, which has been grown under the canopy, is now also available in the shops. The Living Rainforest sells numerous fair-trade products in our shop and café including chocolate and bananas. Our coffee is shade-grown, Rainforest-Alliance-certified coffee from El Salvador, and our tea and sugar are also fair trade. With food prices rising nationally it is no longer so much more expensive to buy these rainforest or fair-trade products, but is arguably a very easy way to make a small change to your daily lives, that can help conserve the rainforest at the same time. Acting in a sustainable way need not necessarily lead to a loss in living standards! Buying products with sustainably produced palm oil would be another easy step to make.
If countries with intact rainforest did not have to rely so heavily on the export of raw materials, including food, then they would be able to reduce their reliance on large foreign multinationals which control much of the recent high-intensity farming. We need to continue to lobby for fairer, greener trade agreements between the richer and poorer countries.  Supporting local farmers, buying locally produced organic foods which are in season, is a very easy way to eat more sustainably, as this reduces the need for foods to be transported and the need for artificial growing conditions to be replicated (heating, lighting and watering) as well as reducing pesticide and insecticides use which can impact heavily on local environments.
5) Energy
The global increase in the demand for energy, especially in the form of oil, has led to the growth of exploration and drilling in many forest areas, e.g. the rainforests of the upper Amazon basin. New roads built to reach remote forest areas cause destruction and give forest access to other groups such as loggers and farmers. Oil is a very valuable resource and an important export earner for several countries. However, it is a short-lived and unsustainable economic activity. Once oil at one site has been exploited the teams move on, often leaving a trail of degraded and polluted forest behind them. Once oil gets into the waterways, it can have devastating effects on the species living there, and also can effect human populations further downstream, who rely on the rivers for drinking water.
The demand for energy in the form of wood for cooking and heating is also increasing, as populations grow. The use of wood now outweighs the speed at which new forest growth occurs, although villagers and other rural settlers can become a major force for tree planting and sustainable forest management, for example, in community forests in Africa and Southeast Asia. 
What can we do?

We all use fossils fuels daily, some of which will have come from the rainforest. The burning of oil, gas and coal not only causes pollution, and degradation of many undisturbed ecosystems, it may also contribute to ‘global warming’. Our reliance on fossil fuels can be reduced in several ways. The easiest is to reduce energy consumption, e.g. by using cars and aeroplanes less. We can also support other types of energy, particularly renewable energy sources such as wind power, solar and bio fuels. At The Living Rainforest we currently produce over half the heating for our greenhouses with renewable ‘biomass’ energy. We also utilise other renewable sources onsite, including a number of solar panels, a passive ventilation system, buildings made from recycled wood and flooring made from recycled rubber tyres.
6) Introduced & Invasive species 
 As people have travelled the world to explore and settle in new regions, so we have taken with us and introduced to new areas numerous species, some consciously, such as domestic pets and livestock, for food and companionship and some unconsciously, via accidental shipping imports.  We have also relocated species to act as biological control agents, such as the guppy, introduced to Asian rice fields to eat mosquito larva and reduce the spread of malaria amongst increasing human populations. The problem with these introductions is very often they can have a negative environmental and economic impact and it takes a long time for these impacts to be realised and rectified (if at all possible). Plant and animal communities evolve together and self regulate by competition with others for resources; there are usually enough resources for a species to survive, but not enough for one group of plants or animals to dominate others. Adding an ‘alien’ or introduced species, that has no natural predators or parasites in an area to regulate the population, can cause huge problems for the native environment as they are able to outcompete other native plants and animals for food and habitat resources.  
For a species to be considered invasive, it has to successfully establish populations and adversely effect the environment, ecosystem or economy. Often the species that are considered invasive are the ones which grow and mature quickly, frequently produce large numbers of offspring and have generalist diet and habitat requirements, so are tolerant of a wide range of environmental conditions and are therefore able to better survive than natives. 
Historically guppies have been introduced to establish 73 populations outside the native Amazon range, mostly as a biological control agent. However research has now shown guppies to have minimal effects on malarial spread, but almost everywhere they have been introduced,  have had negative impacts on local fish populations, either by predation of other fish and eggs or outcompeting them for food. Red Eared Terrapins had similar negative impacts on UK water systems after being purchased as pets after the Teenage Mutant Ninja Turtles TV show became popular, and then were released into lakes and rivers when no longer wanted by their owners. 
Invasive species can also have large economic as well as ecological impacts. Hawaii relies heavily on its floricultural industry (worth $85 million annually in 2000). Unfortunately in the early 90’s the Coqui and Greenhouse frogs, (species of Caribbean tree frog) were accidently imported in a plant shipment and established numerous populations on the main Hawaiian Islands. This, as well as potentially having a huge impact on the endemic flora and fauna of the islands, has lead to exports of Hawaiian cultivated plants being rejected and destroyed worldwide due to infestation of the invasive tree frogs, resulting a huge loss in revenue. As they often take up residence in the grounds of hotels, they disturb locals and guests with a very loud and piercing call; the tourist industry has also seen a reduction in income where the species are present. 
What can we do?
It can take a very long time for the ecological and economic impacts of a species introduction to be fully understood, so all introductions need to be carefully planned, thoroughly researched and trialled before taking place, and regularly monitored to measure any effects either positive or negative. This means we need to have a very good understanding of the environmental interactions that occur before the species is introduced. Not all introductions have a negative effect, but monitoring allows us try and rectify any problems before they get out of control. Stricter regulations on international shipping and movements have been implemented to prevent any stow away species reaching new environments to establish new populations, and the import and export of plant and animal materials are now highly regulated. Following these local and national regulations both as individuals and companies, on owning and transporting exotic animals is crucial- in America it is illegal to import or even own Giant African land snails due to their prolific breeding rate and huge facility for crop consumption.  A fully understanding the needs of exotic pets before buying one, and ensuring they come from a reputable dealer, and are bred in captivity can help prevent them being taken from the wild. Most exotic pet species are long lived, turtles and terrapins can live for over 40 years, some parrot species up to 80, so they are a long term commitment. Specialist food and heating facilities to replicate their natural environments are also essential, which can be very expensive as can vet bills for exotic species. 
7) Loss of Biodiversity 
Rainforests are the most diverse ecosystems in the world, with many areas (such as the rainforest canopy) still largely unexplored. Almost all species in the rainforest are highly specialised, some relying on only one or two other plants or animals for survival, and inhabiting perhaps only one specific niche within the rainforest. If any of the links within the chain are lost, then it can have devastating effects on the whole ecosystem. The Brazil nut tree is one such example. It can grow 30-50m forming part of the emergent layer, and can live well over 650 years. Its flowers can only be pollinated by large-bodied bees that are strong enough to pry open the flower hood to feed on the nectar within. These bees are known as Euglossine or Orchid Bees and rely on epiphytic orchids growing on the Brazil nut tree for reproduction; the males use the perfume of the orchid flower to attract the female bees, which then feeds on the Brazil nut flowers. Once the flowers have been pollinated in can take up to 12 months for a Brazil nut pod to be produced.  Once ripe this falls to the ground and is found by the Agouti, which is one of the only animals capable of gnawing through the husk of the shell to access the nuts within. Some of the nuts are eaten, whilst other are cached, and if left, will germinate. Without the Agouti, Orchid and Orchid Bees the Brazil nut tree wouldn’t survive.  The Brazil nut trade is very important in South America, where its is sustainably managed, and employs up to 50% of local populations, so it is a vital source of income for the area as well as being an important rainforest species.
In the last decade, 70% of new anticancer drugs have been developed from rainforest species. One of these, the Rosy Periwinkle, found in Madagascar, contains two very important chemicals used to cure Childhood Leukaemia (vincristine), and Hodgkins’ Disease (vinblastine). 

The discovery of the medicinal benefits of many rainforest species comes from knowledge of the indigenous uses of plants and animals. The destruction of the rainforest not only leads to a loss in biodiversity, and therefore potential new medicines, it is also leading to a serious reduction in cultural diversity. As rainforest peoples become westernised, their traditional cultures and languages die away. Without this body of knowledge, we not only reduce our chances of finding new drugs, but we make humanity poorer by losing different ways of seeing and interacting with the world around us.

What can we do?

All of the preceding issues have an effect on biodiversity. As individuals we sometimes feel we have little power, but we can help to influence governments into taking action before it is too late. We can also modify our own lifestyles, as described in the other sections. There are also several environmental groups which lobby both the UK government, and countries with remaining rainforests, to try to encourage them to take a more sustainable approach to development. It is very important that people are educated to have an understanding of the rainforest and other ecosystems in the world, so we realise that decisions we make at home in the UK affect the rest of the world, and also to inspire people to learn more about these environments and to work to try and protect them, and utilise all the amazing resources in a sustainably managed way to ensure they survive for future generations.
After the tour

After the formal tour the pupils can go back into the glasshouses in small, supervised groups to take a closer look at some of the plants and animals, complete worksheets, or simply soak up the atmosphere.
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