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Economic geography is the study of the place, distribution and spatial organization of economic actions

across the world. It represents a traditional subfield of the discipline of geography. However, in recent

decades, also many economists have approached the field in ways more typical of the discipline of economics.

Economic geography has taken a variety of approaches to many different subject matters, including but not

limited to the place of industries, economies of agglomeration (also known as “linkages”), transportation,

international trade, economic

development, real estate,

gentrification, ethnic economies,

gendered economies, core-periphery

theory, the economics of urban form,

the relationship between the

environment and the economy (tying

into a long history of geographers

studying culture-environment

interaction), and globalization.

Approaches to study

As economic geography is a very wide discipline, with economic geographers using many different

methodologies in the study of economic phenomenon in the world some distinct approaches to study have

evolved over time:

Theoretical economic geography focuses on building theories about spatial arrangement and

distribution of economic actions .

Regional economic geography examines the economic conditions of particular regions or countries of the

world. It deals with economic rationalization as well as local economic development.
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Historical economic geography examines the history and development of spatial economic structure.

Using historical data, it examines how centers of population and economic activity shift, what patterns of

regional specialization and localization evolve over time and what factors explain these changes.

Critical economic geography is an approach taken from the point of view of contemporary critical

geography and its philosophy.

Behavioral economic geography examines the cognitive processes underlying spatial reasoning,

place decision making, and behavior of firms and individuals.

Economic geography is sometimes approached as a branch of anthropogeography that focuses on regional

systems of human economic activity. An alternative description of different approaches to the study of

human economic activity can be organized around spatiotemporal study , study of production/consumption

of economic items, and study of economic flow. Spatiotemporal systems of study include economic actions

of region, mixed social spaces, and development.

Alternatively, study may focus on production, exchange, distribution and consumption of items of economic

activity. Allowing parameters of space-time and item to vary, a geographer may also examine material flow,

commodity flow, population flow and information flow from different parts of the economic activity system.

Through the study of flow and production, industrial areas, rural and urban residential areas, transportation

site, commercial service facilities and finance and other economic centers are linked together in an economic

activity system.

RESOURCE

A resource is a source or supply from which benefit is produced. Typically resources are materials, cash,

services, staff, or other assets that are transformed to produce benefit and in the process may be consumed

or made unavailable. Benefits of resource utilization may include increased wealth, meeting needs or wants,

proper functioning of a system, or enhanced well being. From a human perspective a natural resource is

anything obtained from the environment to satisfy human needs and wants. From a wider biological or

ecological perspective a resource satisfies the needs of a living organism.

The idea of resources has been applied in diverse realms, including with respect to economics, biology,

computer science, land management, and human resources, and is linked to the ideas of competition

sustainability, Protection, and stewardship.

Resources have three main characteristics: utility, limited availability, and potential for exhaustion or

consumption. Resources have been variously categorized as biotic versus abiotic, renewable versus

nonrenewable, and potential versus actual, along with more elaborate categorizations.
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Economic resources

In economics, a resource is defined as a service, or other asset used to produce goods and services that

meet human needs and wants. Economics itself has been defined as the study of how society manages its

scarce resources. Classical economics recognizes three categories of resources: land, Labor, and capital.

Together with entrepreneurship, land, Labor, and capital. Land includes all natural resources and is viewed

as both the site of production and the source of raw materials. Labor or human resources consist of human

effort provided in the creation of products, paid in wage. Capital consists of human-made goods or means

of production (machinery, buildings, and other infrastructure) used in the production of other goods and

services, paid in interest

Economic versus biological resources

There are three fundamental differences between economic versus ecological views:

(1) the economic resource definition is human-centered (anthropocentric) and the ecological resource

definition is nature centered (biocentric or ecocentric);

(2) the economic view includes desire along with necessity, whereas the biological view is about basic

biological needs; and

(3) economic systems are based on markets of currency exchanged for goods and services, whereas

biological systems are based on natural processes of growth, maintenance, and reproduction.

Land or natural resources

Natural resources are derived from the environment. Many natural resources are necessary for human

survival, while others are used for satisfying human desire. Protection is the management of natural resources

with the goal of sustainability. Natural resources may be further classified in different ways.

Resources can be categorized on the basis of origin:

Abiotic resources comprise non-living things (e.g., land, water, air and minerals such as gold,

iron, copper, silver).

Biotic resources are obtained from the biosphere. Forests and their products, animals, birds and

their products, fish and other marine organisms are important examples. Minerals such as coal and petroleum

are sometimes included in this category because they were formed from fossilized organic matter, though

over long periods of time.

Natural resources are also categorized based on the stage of development:

Potential Resources are known to exist and may be used in the future. For example, petroleum
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may exist in many parts of India and Kuwait that have sedimentary rocks, but until the time it is

actually drilled out and put into use, it remains a potential resource.

Actual resources are those that have been surveyed, their quantity and quality determined, and

are being used in present times. For example, petroleum and natural gas is actively being obtained

from the Mumbai High Fields. The development of an actual resource, such as wood processing

depends upon the technology available and the cost involved. That part of the actual resource that

can be developed profitably with available technology is called a reserve resource, while that

part that cannot be developed profitably because of lack of technology is called a stock resource.

Natural resources can be categorized on the basis of renewability:

Non-renewable Resources are formed over very long geological periods. Minerals and fossils

are included in this category. Since their rate of formation is extremely slow, they cannot be replenished,

once they are depleted. Out of these, the metallic minerals can be re-used by recycling them, but coal and

petroleum cannot be recycled.

 

Renewable resources, such as forests and fisheries, can be replenished or reproduced relatively

quickly. The highest rate at which a resource can be used sustainably is the sustainable yield.

Some resources, like sunlight, air, and wind, are called perpetual resources because they are available

continuously, though at a limited rate. Their quantity is not affected by human consumption. Many renewable

resources can be depleted by human use, but may also be replenished, thus maintaining a flow. Some of

these, like agricultural crops, take a short time for renewal; others, like water, take a comparatively long

time, while still others, like forests, take even longer.

Depending upon the speed and quantity of consumption, overconsumption can lead to exhaustion or total

and everlasting destruction of a resource. Important examples are agricultural areas, fish and other animals,

forests, healthy water and land, cultivated and natural landscapes. Such conditionally renewable resources

are sometimes classified as a third kind of resource, or as a subtype of renewable resources. Conditionally

renewable resources are presently subject to excess human consumption and the only sustainable long
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term use of such resources is within the so-called zero ecological footprint, wherein human use less than the

Earth’s ecological capacity to regenerate.

Natural resources are also categorized based on distribution :

Ubiquitous Resources are found everywhere (e.g., air, light, water).

Localized Resources are found only in certain parts of the world (e.g., copper and iron ore, geothermal

power).

On the basis of ownership, resources can be classified as individual, community, national, and

international.

Labor or human resources

Human beings, through the labor they provide and the organizations they staff, are also considered to be

resources. The term Human resources can also be defined as the skills, energies, talents, abilities and

knowledge that are used for the production of goods or the rendering of services. In a project management

context, human resources are those employees responsible for undertaking the actions defined in the

project plan.

Capital or infrastructure

In economics, capital refers to already-produced durable goods used in production of goods or services.

As resources, capital goods may or may not be significantly consumed, though they may depreciate in the

production process and they are typically of limited capacity or unavailable for use by others.

Tangible versus intangible resources

Whereas, tangible resources such as equipment have actual physical existence, intangible resources such

as corporate images, brands and patents, and other intellectual property exist in abstraction. Generally the

economic value of a resource is controlled by supply and demand. Some view this as a narrow perspective

on resources because there are many intangibles that cannot be measured in cash. Natural resources such

as forests and mountains have aesthetic value. Resources also have an ethical value.

SOURCES OF ENERGY

There are 10 main different sources of energy that are used in the world to generate power. While there

are other sources being discovered all the time, none of them has reached the stage where they can be used

to provide the power to help modern life go. All of these different sources of energy are used primarily to

produce electricity. The world runs on a series of electrical reactions – whether you are talking about the

car you are driving or the light you are turning on. All of these different sources of energy add to the store

of electrical power that is then sent out to different locations via high powered lines.
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Solar Energy Solar power harvests the energy of the sun through using collector panels to create conditions

that can then be turned into a kind of power. Large solar panel fields are often used in desert to gather

enough power to charge small substations, and many homes use solar systems to provide for hot water,

cooling and supplement their electricity. The issue with solar is that while there is plentiful amounts of sun

available, only certain geographical ranges of the world get enough of the direct power of the sun for long

enough to generate usable power from

this source.

Wind Energy Wind power is becoming

more and more common. The new

innovations that are allowing wind farms

to appear are making them a more

common sight. By using large turbines

to take available wind as the power to

turn, the turbine can then turn a

generator to produce electricity. While

this seemed like an ideal solution to

many, the reality of the wind farms is starting to reveal an unforeseen ecological impact that may not make

it an ideal choice.

Geothermal Energy Geothermal energy is the energy that is produced from beneath the earth. It is clean,

sustainable and environment friendly. High temperatures are produced continuously inside the earth’s crust

by the slow delay of radioactive particles. Hot rocks present below the earth heats up the water that

produces steam. The steam is then captured that helps to move turbines. The rotating turbines then power

the generators.

Hydrogen Energy Hydrogen is available with water(H2O) and is most common element available on

earth. Water contains two-thirds of hydrogen and can be found in combination with other elements. Once

it is separated, it can be used as a fuel for generating electricity. Hydrogen is a tremendous source of energy

and can be used as a source of fuel to power ships, vehicles, homes, industries and rockets. It is completely

renewable, can be produced on demand and does not leave any toxic emissions in the atmosphere.
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Tidal Energy Tidal energy uses rise and fall of tides to convert kinetic energy of incoming and outgoing

tides into electrical energy. The generation of energy through tidal power is mostly prevalent in coastal

areas. Huge investment and limited availability of sites are few of the drawbacks of tidal energy. When

there is increased height of water levels in the ocean, tides are produced which rush back and forth in the

ocean. Tidal energy is one of the renewable source of energy and produce large energy even when the

tides are at low speed.

Wave Energy Wave energy is produced from the waves that are produced in the oceans. Wave energy is

renewable, environment friendly and causes no harm to atmosphere. It can be harnessed along coastal

regions of many countries and can help a country to reduce its dependance on foreign countries for fuel.

Producing wave energy can damage marine ecosystem and can also be a source of disturbance to private

and commercial vessels. It is highly dependent on wavelength and can also be a source of visual and noise

pollution.

 Hydroelectric Energy What many people are not aware of is that most of the cities and towns in the

world rely on hydropower, and have for the past century. Every time you see a major dam, it is providing

hydropower to an electrical station somewhere. The power of the water is used to turn generators to

produce the electricity that is then used. The problems faced with hydropower right now have to do with

the aging of the dams. Many of them need major restoration work to remain functional and safe, and that

costs enormous sums of money. The drain on the world’s drinkable water supply is also causing issues as

townships may wind up needing to consume the water that provides them power too.

Biomass Energy Biomass energy is produced from organic material and is commonly used throughout

the world. Chlorophyll present in plants captures the sun’s energy by converting carbon dioxide from the

air and water from the ground into carbohydrates through the process of photosynthesis. When the plants

are burned, the water and carbon dioxide is again released back into the atmosphere. Biomass generally

include crops, plants, trees, yard clippings, wood chips and animal wastes. Biomass energy is used for

heating and cooking in homes and as a fuel in industrial production. This type of energy produces large

amount of carbon dioxide into the atmosphere.
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Nuclear Power While nuclear power remains a great subject of debate as to how safe it is to use, and

whether or not it is really energy efficient when you take into account the waste it produces – the fact is it

remains one of the major renewable sources of energy available to the world. The energy is created

through a specific nuclear reaction, which is then collected and used to power generators. While almost

every country has nuclear generators, there are moratoriums on their use or construction as scientists try to

resolve safety and disposal issues for waste.

Fossil Fuels (Coal, Oil and Natural Gas) When most people talk about the different sources of energy

they list natural gas, coal and oil as the options – these are all considered to be just one source of energy

from fossil fuels. Fossil fuels provide the power for most of the world, primarily using coal and oil. Oil is

converted into many products, the most used of which is gasoline. Natural gas is starting to become more

common, but is used mostly for heating applications although there are more and more natural gas powered

vehicles appearing on the streets. The issue with fossil fuels is twofold. To get to the fossil fuel and convert

it to use there has to be a heavy destruction and pollution of the environment. The fossil fuel reserves are

also limited, expecting to last only another 100 years given are basic rate of consumption.

NUCLEAR ENERGY

Nuclear energy is a rare form of energy. It is the energy stored in the center or the nucleus of an atom. After

we bombard the nucleus into two parts, two different elements are formed along with the emission of high

energy. The process generally followed is called fission. There is another reaction called fusion, which

produces almost one tenth of the energy as produced during fission. Fission is the chain reaction which

needs uranium-235. The nuclear energy is considered as the worthiest alternative source of energy after

fossil fuels.

Disadvantages of nuclear energy

Radioactive Waste : The waste produced by nuclear reactors needs to be disposed off at a safe place

since they are extremely hazardous and can leak radiations if not stored properly. Such kind of waste emits

radiations from tens to hundreds of years. The storage of radioactive waste has been major bottleneck for

the expansion of nuclear programs. The nuclear wastes contain radio isotopes with long half-lives. This
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means that the radio isotopes stay in the atmosphere in some form or the other. These reactive radicals

make the sand or the water contaminated. It is known as mixed waste. The mixed wastes cause hazardous

chemical reactions and leads to dangerous complications. The radioactive wastes are usually buried under

sand and are known as vitrification. But these wastes can be used to make nuclear weapons.

Nuclear Accidents : While so many new technologies have been put in place to make sure that such

disasters won’t happen again like the ones Chernobyl or more recently Fukushima but the risk associated

with them are relatively high. Even small radiation leaks can cause devastating effects. Some of the symptoms

include nausea, vomiting, diarrhea and fatigue. People who work at nuclear power plants and live near

those areas are at high risk of facing nuclear radiations, if it happens.

 Nuclear Radiation : There are power reactors called breeders. They produce plutonium. It is an element

which is not found in the nature however it is a fissionable element. It is a by-product of the chain reaction

and is very harmful if introduced in the nature. It is primarily used to produce nuclear weapons.

High Cost : Another practical disadvantage of using nuclear energy is that it needs a lot of investment to

set up a nuclear power station. It is not always possible by the developing countries to afford such a costly

source of alternative energy. Nuclear power plants normally take 5-10 years to construct as there are

several legal formalities to be completed and mostly it is opposed by the people who live nearby.

National Risk : Nuclear energy has given us the power to produce more weapons than to produce things

that can make the world a better place to live in. We have to become more careful and responsible while

using nuclear energy to avoid any sort of major accidents. They are hot targets for militants and terrorist

organizations. Security is a major concern here. A little lax in security can prove to be lethal and brutal for

humans and even for this planet.

 Impact on Aquatic Life : Eutrophication is another result of radioactive wastes. There are many seminars

and conferences being held every year to look for a specific solution. But there is no outcome as of now.

Reports say that radioactive wastes take almost 10,000 years to get back to the original form.
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 Major Impact on Human Life : We all remember the disaster caused during the Second World War

after the nuclear bombs were dropped over Hiroshima and Nagasaki. Even after five decades of the

mishap, children are born with defects. This is primarily because of the nuclear effect. Do we have any

remedy for this? The answer is still no.

Fuel Availability : Unlike fossil fuels which are available to most of the countries, uranium is very scarce

resource and exist in only few of the countries. Permissions of several international authorities are required

before someone can even thought of building a nuclear power plant.

Non Renewable : Nuclear energy uses uranium which is a scarce resource and is not found in many

countries. Most of the countries rely on other countries for the constant supply of this fuel. It is mined and

transported like any other metal. Supply will be available as long as it is there. Once all extracted, nuclear

plants will not be of any use. Due to its hazardous effects and limited supply, it cannot be termed as

renewable.

Various nuclear energy programs are undergoing in developed as well as developing nations like India. Not

to mention, nuclear energy advantages are far ahead of advantages of fossil fuels. That is the reason that it

has become most favored technology to produce energy.

When the heaviest element, uranium was bombarded with neutrons, it was discovered that instead of

inducing radioactivity as did other elements, something different happened. This process was named fission.

When fission occurred, not only were two lighter elements and a lot of radiation produced, but also more

neutrons. It was clear that these neutrons could in turn also cause fission, producing more neutrons and

developing a chain reaction which might spread throughout all the uranium present.

In the fission of uranium 235 nucleus, the amount of energy released is about 60,000,000 times as much as

when a carbon atom burns. Most of the energy from fission appears as kinetic energy as the fission

products shoot apart and quickly share their energy with their surroundings, thus producing heat. The first

reactors to produce a usable amount of power were built at Calder hall in England.
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Advantages of Nuclear Energy

Lower Greenhouse Gas Emissions : it has been calculated the emission of the greenhouse gas has

reduced for nearly half due to the popularity in the use of nuclear power. Nuclear energy by far has the

lowest impact on the environment since it does not releases any gases like carbon dioxide, methane which

are largely responsible for greenhouse effect. There is no adverse effect on water, land or any habitats due

to the use of it. Though some greenhouse gases are released while transporting fuel or extracting energy

from uranium.

 Powerful and Efficient : The other main advantage of using nuclear energy is that it is very powerful and

efficient than other alternative energy sources. Advancement in technologies has made it more viable option

than others. This is one the reason that many countries are putting huge investments in nuclear power. At

present, a small portion of world’s electricity comes through it.

 Reliable : Unlike traditional sources of energy like solar and wind which require sun or wind to produce

electricity, nuclear energy can be produced from nuclear power plants even in the cases of rough weather

conditions. They can produce power 24/7 and need to be shut down for maintenance purposes only.

 Cheap Electricity : The cost of uranium which is used as a fuel in generating electricity is quite low. Also,

set up costs of nuclear power plants is relatively high while running cost is low. The average life of nuclear

reactor range from 4.-60 years depending upon its usage. These factors when combined make the cost of

producing electricity very low. Even if the cost of uranium rises, the increase in cost of electricity will be

much lower.

 Low Fuel Cost : The main reason behind the low fuel cost is that it requires little amount of uranium to

produce energy. When a nuclear reaction happens, it releases million times more energy as compared to

traditional sources of energy.

Supply : There are certain economic advantages in setting up nuclear power plants and using nuclear

energy in place of conventional energy. It is one of the major sources of electricity throughout the nation.

The best part is that this energy has a continuous supply. It is widely available, has huge reserves and
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expected to last for another 100 years while coal, oil and natural gas are limited and are expected to vanish

soon.

Easy Transportation : Production of nuclear energy needs very less amount of raw material. This means

that only about 28 gram of uranium releases as much energy as produced from 100 metric tons of coal.

Since it’s required in small quantities, transportation of fuel is much easier than fossil fuels. Optimal utilization

of natural resources in production of energy is a very thoughtful approach for any nation. It not only

enhances the socio-economic condition but also sets example for the other countries.

RECYCLING

Many of us feel overwhelmed by the tern ‘recycling’. Recycling is nothing but process of using old or waste

products into new products. It makes us feel proud of taking an important step towards reducing pollution

and recycling is a fun activity especially when done in groups. Surprisingly, recycling process may not

always be beneficial and has shocking effects, unknown to

most of us.

Recycling helps to reduce energy usage, reduce the

consumption of fresh raw materials, reduce air pollution

and water pollution (from land filling) by reducing the need

for “conventional” waste disposal and also reduces

greenhouse gases emissions. Before taking the bold step

of recycling, it is crucial to understand the good and bad

involved in this process.

Advantages of Recycling

Protects Environment: The foremost benefit or recycling is that it helps in protecting the environment in

the most balanced manner. While many trees are cut down continually, recycled paper made from certain

trees is re-used repeatedly to minimize felling/ deforestation. With re-cycled paper as an outstanding example,

a number of other natural resources can be reused this way.
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Reduces Energy Consumption: A large amount of energy is consumed by processing raw materials at

the time of manufacture.  Recycling helps to minimize energy consumption, which is crucial for massive

production, such mining or refining. This also makes the production process very cost-effective and beneficial

for manufacturers.

Reduces Pollution: Industrial waste today is the main source of all types of pollution. Recycling of

industrial products such as cans, chemical, plastics helps to cut down pollution levels considerably, as these

materials are re-used, instead of throwing them away irresponsibly.

Reduces Global Warming: Recycling helps to alleviate global warming and its ill effects. Massive waste

is burned in heaps which produces large amount of greenhouse gas emissions such as CO2 and CFC’s.

Recycling ensure that the burning process is minimized and any waste is re-generated as a useful product

with no or  minimal harmful impact on the environment. Recycling produces less greenhouse gases as

industries burn fewer fossil fuels for eco-friendly products.

Judicious and Sustainable use of Resources: Recycling promotes judicial and sustainable use of

resources. This process ensures that there is no discriminate use of any material when available in plenty in

the present. Recycling is encouraged at all levels, starting from school to corporate offices and at international

levels. This means we can preserve all precious resources for our future generation, without any compromise

in the present.

Conserves Natural Resources: If old and used materials are not recycled, the new products are made

from extracting fresh raw materials from beneath the earth through mining and extraction. Recycling helps

in conserving important raw materials and protects natural habitats for the future. Conserving natural resources

such as wood, water and minerals ensures its optimum use.

 Reduces Amount of Waste to Landfills: Recycling old and waste products into new products reduces

the amount of waste that go to landfills. This helps in reducing water and land pollution as landfills are a

major source in contributing to destruction of natural environment. Recycling programs keep 70 tons of

waste from being deposited into landfills every year.
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Create Green Jobs: Recycling is good for the environment and apart from that it also creates green jobs.

Disadvantages of Recycling

Not always Cost Effective: Recycling is not always cost-effective. Sometimes, there may be a need to

establish separate factories to process reusable products. This may create more pollution as they would go

under the process of cleaning, storage and transportation.

Recycled Products May not Last for Long: Recycled products are always not of durable quality. Such

items are mostly made of trashed waste,  picked up from heaps other waste products which are of  fragile

or overly used. For this reason, recycled products are cheap and last for a shorter period.

Unsafe and Unhygienic Recycling Sites: Recycling sites are often unsafe and unhygienic. Places where

all sorts of waste is dumped are conducive for debris formation and spread of disease and other dangers

caused by harmful chemicals and waste. This not only causes widespread pollution but is harmful for

dedicated people who recycle such products. Such waste if mixed with water, leads to leach ate formation

and leads to toxification of water bodies including drinking water.

Not widespread on Large Scale: Although recycling is an important step to minimize pollution, unfortunately

this process is just a small part of long-term success. Recycling often occurs at a small scale- homes or

schools and has failed to be useful at a large level such as at industries or holistically at a global stage.

Saving paper at schools cannot be compared to oil spills or massive tree felling at at industrial level.

 High Initial Cost: Setting up new recycling unit involves high cost. This huge cost can come up as a part

of acquiring different utility vehicles, upgrading the processing facility, educating residents by organizing

seminars and other programs, disposing of existing waste and chemicals etc.

After weighing, the pros and cons of recycling, one can wisely take crucial steps involved in this process.

Understanding the impact of recycling is essential on a large-scale which if done effectively can bring in

massive positive results, beneficial to mutual existence of human beings and environment.
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LIMIT TO GROWTH

Throughout most of U.S. history, Americans believed that growth was good and essential to the maintenance

of a vibrant nation and a healthy economy. Growth was important in the evolution of America into a major

world power, for three reasons. First, the human population in early America was small. Second, the space

available seemed unlimited. Third, natural resources appeared almost limitless. As frontiers moved westward,

the country grew, dreamed, and prospered. Opportunities abounded for those with an adventurous spirit.

The frontiers called for development. Growth was the key.

As the expansion continued, so did the dream. The mid-western farmlands were developed, oil wells were

drilled, and gold was discovered further west. When environmental problems appeared, the frontier motto

was ‘foul your nest and move west’. And so they did, all the way to the coast.

Around 1900, many people became worried about the growing immigrant population that crowded the

cities. Progressive reformers encouraged birth control and sanitation. At the same time, others were

concerned about the loss of forests that provided lumber and held soil in place. National forests were set

aside. These steps seemed to help ease growth-related problems.

By the 1960s, we could no longer ignore environmental issues. Parts of the country seemed filled with

people. Smog was overpowering in many cities, and some rivers and lakes literally stank. For some, the

dream had failed. Increasingly, Americans had to import several strategic metals and even petroleum.

Something had gone wrong. In wounded bewilderment, many wondered if the system had failed. Intellectuals

began re-examining our assumptions. Even the doctrine of growth was attacked.

In the atmosphere of the 1960s, it was only natural that the idea of ‘growth as the key to success’ should

be questioned; and it was. However, it is important to keep in mind that the assumptions upon which the

following ‘no growth’ philosophy are based are only assumptions, and many were shown to be false.

Other assumptions must be given equal consideration. There is no instant solution. Thus, the following

suggestions are yours to consider, ponder, and then use to form your own ideas.

The Limits to Growth Report

In 1970, the Club of Rome began a large-scale study of the growth question. The Club of Rome is a

loosely-knit group of multi-national and highly respected scientists, scholars, and other assorted professionals.

The Club’s stated purpose is to develop ways of dealing with an ever more complicated world.

Because of the worldwide scope and complexity of the growth issue, the Club hired an international team

of scientists to head the study. The team was led by computer experts from the Massachusetts Institute of

Technology (MIT).
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The study group identified five basic factors that determine and, in their interactions, ultimately limit growth

on our plant. They are –

· Population

· Agricultural production

· Consumption of non-renewable resources

· Industrial output

· Pollution

They identified three features that these five factors have in common:

1. The factors are all interrelated and cannot be studied separately.

2. At the time of their study, the factors were all growing exponentially.

3. Since the Earth is finite, the factors all appear to have upper limits.

Using data about the five factors and their growth rates, the scientists built a computer model to simulate

the major ecological forces at work in the world. The model related all the important variables. For

example, a rise in population is ordinarily accompanies by a rise in agricultural production, because more

food is needed.

The Limits to Growth, a non-technical report of the findings, came out in 1972. The results of the

simulation were startling. The basic finding was: If there are no major changes in the physical, economic,

or social relationships that have historically governed the development of the world system, the
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system will continue to grow exponentially until the rapidly diminishing resource base forces a

collapse (~ 2020 A.D.) This conclusion, illustrates the change in the five basic factors over time. The

message was loud and clear. If we do not change our ways of doing things, we have had it.

Responding to the Prediction of Doom

Needless to say, the appropriate next question was, What should we do? The computer was asked a

series of ‘what if’ questions, and this is what it said:

· What if – non-renewable resources are discovered and developed in great abundance?

Then – growth will continue and industrialization will expand. The rate of pollution generation will

finally exceed the ecosystem’s ability to cleanse itself. At this point, the ecosystem collapses. The death

rate increases and food production declines.

· What if – non-renewable resources are found in great abundance and the effectiveness of pollution

control is increased by a factor of four?

Then – population and industry will grow until the limit of arable land is reached; collapse then

occurs..

· What if – non-renewable resources are abundant, pollution control is effective, and agricultural

productivity is increased?

Then – population and industry grow to high levels. Although each unit of industrial production generates

much less pollution, total production is so great that a pollution crisis finally brings an end to growth.

· What if – non-renewable resources are abundant, pollution control is effective, and effective birth

control is available, but voluntary?

Then – since the birth control is voluntary and does not involve any value changes, population continues

to grow (but more slowly than before). Nevertheless, the food crisis is postpones for only a decade or

two.

· What if – world population is held constant after 1975?

Then – the growth of industrial and agricultural output deplete the non-renewable resource base the

system collapses.

· What if – population and average living standards (in terms of material wealth) are held constant after

1975.

Then – there is some hope, although lack of non-renewable resource recycling would cause a decline

in the non-renewable resource base.
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· What if – population and average living standards (material wealth) are held constant after 1975 and

recycling is effective?

Then – the world can sustain itself far into the future.

· What if – we wait until the year 2000 before we take effective action to deal with growth?

Then – we waited too long.

The overall conclusion in 1972 was that without constraints, exponential growth would continue. Two

factors dominated the situation: exponentially increasing population and non-renewable resource

consumption. In any program designed to produce a future world that is stable, the exponential growth of

both of these factors would have to cease. Any combination of the variables influencing growth that did not

stabilize both population and non-renewable resource consumption would eventually lead to collapse.

The Limits to Growth study hit the world’s thinkers like a bomb. It attacked some fundamental beliefs of

modern-day society. It

predicted a doomsday

that was soon to be.

There was hardly time

to debate the study or

make plans for a

change. Either we

were to accept the

conclusions and

change our values, or

the world would

collapse around use. It

was repent or perish.

Criticism of the Limits to Growth Report

Many criticized the study, and some flaws were found. The most serious charges were:

· The study sponsors (The Club of Rome) had hidden agendas – Should an elitist group of technocrats

be telling humankind what direction it ought to be taking? The Club members had already reaped the

benefits of the growth they now abhorred. Maybe the way to ensure that one will make it alive through

a revolution is to lead it.
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· The assumptions determined the conclusion – An assumption was made that the Earth and its

resources were finite. It also assumed that non-renewable resource consumption and population

would grow exponentially. As in any simulation, the results depend on the initial assumptions. In this

case, nothing could happen but collapse.

· Skimpy and insufficient evidence was extrapolated years into the future – The human inventive

genius was ignored. We were assumed to be utterly incapable of adjusting to problems of scarcity.

Would humans really sit by idly as technology stagnated, pollution built, and millions choked to death?

Could not we learn from experience to invent and adapt?

· Some important variables were not included – As you know, pricing and behaviour are linked.

Pricing, however, was not a variable in the Club of Rome model. In the real world, rising prices would

act as an economic signal to conserve scarce resources, provide incentives to use cheaper materials

and/or substitutes, stimulate research efforts to develop ways to substitute or save on resources, and

make exploration attempts more profitable. (Rationing could be used to accomplish some of these

goals with less impact on the poor. Also, at present some minerals have no substitutes. Their prices

could reflect their true value.)

· The Limits to Growth model did not assume that crowding was a variable that might limit population.

Crowding might cause people to reduce their numbers before pollution, food shortages, and resource

depletion overtook us. By ignoring crowding as a factor, the Limits study implied that crowding actually

increases birth rates.

· The book told us what the world of the future should be like, but did not tell us how to get

there – The recipe for recovery was too generalized to be useful for policy-making. It is easy to say

that population should be stabilized by equating birth rates to death rates. It is a totally different level of

reality to begin dealing with how this is to be done. The mechanisms for reducing population growth,

redefining the good life, changing value systems and reordering priorities are what the problem is all about.

· The Limits to Growth study only lightly touched on these issues. The above shortcomings in the

study deserve serious study and thought.

Accomplishments of the Limits to Growth Report

However, even with these faults exposed, The Limits to Growth study can still be praised for accomplishing

the following:

· It forced us to look at the direction in which we seem headed. It nailed down the fact that exponential

growth is abnormal in a finite system. It put that fact in a time reference that hits us all – now. Every
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living thing reaches a limit beyond which it cannot grow. Trees reach a certain height. Animals and

humans do the same. When growth continues beyond maturity, we call it obesity or cancer. Abnormal

growth is dangerous.

· It pointed to recent historical evidence that there are limits to the five basic factors. The study organized

and documented many of these signs.

· It provided a glimpse of what the future might be like – if we chose their proposed road to survival.

Although  the sketch of what a no-growth world would be like was vague, and the route to get there was

not clearly defined, the idea of a sustainable future is of value in itself. Certainly, changes in our behavior

are required if life as we know it is to survive on this planet. Though not the last word on predicting the

future, The Limits to Growth was of value because it served to make us more aware of important issues.

Limits to Growth Revised

Twenty years after the release of The

Limits to Growth, three of the original

authors updated and improved their

system dynamics computer model (called

World3). They then assembled a team of

researchers and writers to revise the

original report. They rewrote the report

and called it Beyond the Limits (1992).

Beyond the Limits does not foresee as

dire a future as Limits projected. Instead,

it advocates a cautious journey forward

where waste is punished and moderation

is rewarded.

The key conclusions of the new report are:

· Human use of many essential resources and generation of several pollutants have passed sustainable

rates.

· Unless there are meaningful reductions in resources and energy flows, the world faces a sharp decline

in food output, energy use, and industrial production.
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· To avoid this decline, growth in resource consumption and population must be eased down at the

same time as there is a rapid increase in the efficiency of resource and energy use. A sustainable

society is technically and economically possible.

· The transition to a sustainable society must be made carefully. Issues of equity and quality of life must

be boldly faced. We will have to learn to distinguish between growth and development. Growth means

to get larger. Development means to make changes. There are limits to growth. There need not be

limits to development.


