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3.2.1 Explain the concept of resources in terms of natural income.

natural resources are raw materials supplied by nature; humans manufacture goods and services from these raw materials to produce economic capital

natural capital refers to the resources and/or services not manufactured by people, yet they have economic and intrinsic value to humans. These are all things that people would or do pay for - we can assign them a dollar-value based on a number of different factors. Examples of natural capital are listed below:

· resources: metal ores, fresh water, soil nutrients, minerals, wood, animal products (meat, leather)

· services: oxygen from photosynthesis, carbon sequestration through respiration, water cycling through the water cycle, potable water through ground water filtration, erosion control from riparian forests

natural income is like the interest earned on a savings account - it is the natural capital gained from the standing stock of resources (i.e. agricultural harvests, the services provided above). Generally speaking, humans can live 'sustainably' by using only the natural income of our planet - by using only what we gain from natural capital, we don't diminish the standing stock. This approach leaves natural capital in place to provide resources and services into the future.

You should be able to discuss natural capital in terms of the inputs, outputs, and standing stock of natural resources (refer to ESS Topic 1 - Systems and Models for a refresher).

3.2.2 Define the terms renewable, replenishable and non‑renewable natural capital.
Non-renewable resources are the natural capital that exist in finite amounts on Earth. Once consumed/used, they are not replaced. Non-renewable resources may have solar radiation as an energy source, but usually only indirectly. Minerals and fossil fuels are classic examples of non-renewable resources.

Renewable resources are able to replace or restock themselves by growing (i.e. trees keep growing to produce wood as natural capital). Usually, renewable resources have solar radiation as their primary source of energy.

Replenishable resources are between renewable and non-renewable resources. The resource may be repalceable, but usually the time needed to do so is much slower than the rate of consumption by humans. The main difference between replenishable and renewable is the rate at which the resource is used.

Recycling makes it possible for humans to use some non-renewable resources for a longer period of time, maybe even indefinitely. Some resources cannot be recycled - for example, once the energy has been extracted from fossil fuels by breaking the hydrocarbon bonds, it is impossible to get more energy out of those fuels. However, other resources can be used over and over again. Metal ores can be extracted, melted into tools (or car parts, building materials, and so on), and then re-used after their initial use is finished. We can melt down old tools, car parts, and building materials and make new things from them.

3.2.3 Explain the dynamic nature of the concept of a resource.

The value of resources changes over time and with various other factors. During the Stone Age, fossil fuels were worthless because the internal-combustion engine had not yet been invented, but arrowheads were very valuable because they allowed people to hunt and therefore eat. In modern times, we need fossil fuels to maintain many of the processes in society (communication, transportation, electricity production), so that fossil fuels have a high economic value now, but because we've developed many different ways to get enough food to eat, the arrowheads are no longer economically valuable.

Resources can also be valued in several different ways, some of which overlap:

· economic value - have a marketable good or service which people are willing to pay for
· scientific & technological value - useful for valious applications in society (i.e. plant compounds used to produce medicines); this could be considered a subset of economic value
· ecological value - makes it possible to live; without these services, human and other life on Earth would die out
· intrinsic value - valued for religious, cultural, or social reasons
Resources may have different dollar values assigned to them depending on the value that is being measured. Some values are pretty straightforward to measure (i.e. the market value of a mineral traded on global exchanges) while others are more difficult to calculate (How much is a 'beautiful view' worth?).

3.2.4 Discuss the view that the environment can have its own intrinsic value.

3.2.5 Explain the concept of sustainability in terms of natural capital and natural income.

3.2.6 Discuss the concept of sustainable development.

3.2.7 Calculate and explain sustainable yield from given data.

