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Economic geography isthestudy of the place, distribution and spatia organization of economic actions
acrosstheworld. It representsatraditional subfield of the discipline of geography. However, in recent
decades, dso many economistshave gpproached thefiel dinwaysmoretypica of thedisciplineof economics.
Economic geography hastaken avariety of approachesto 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, theeconomicsof urbanform,
the relationship between the

environment and theeconomy (tying

into along history of geographers P

studying culture-environment
interaction), and globalization.
Approachesto study
Aseconomic geography isavery wide discipline, with economic geographers using many different
methodol ogiesin the study of economic phenomenon intheworld somedistinct approachesto study have
evolved over time:

Theoretical economic geography focuses on building theories about spatia arrangement and
distribution of economic actions.

Regional economic geography examinesthe economic conditionsof particular regionsor countriesof the

world. It deal swith economicrationalization aswell aslocal economic development.
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Historical economic geography examinesthe history and devel opment of spatial economic structure.
Using historical data, it examineshow centersof popul ation and economic activity shift, what patternsof
regional specidization andlocaization evolveover time and what factors explain these changes.

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

Behavioral economic geography examinesthe cognitive processes underlying spatial reasoning,

place decision making, and behavior of firmsandindividuas.

Economic geography issometimesapproached asabranch of anthropogeography that focusesonregiona
systemsof human economic activity. An alternative description of different approachesto the study of
human economic activity can be organized around spatiotempora study , study of production/consumption
of economicitems, and study of economic flow. Spatiotempora systemsof study include economic actions
of region, mixed socia spaces, and devel opment.

Alternatively, study may focuson production, exchange, distribution and consumption of itemsof economic
activity. Allowing parametersof space-timeand itemto vary, ageographer may dso examinematerid flow,
commodity flow, population flow andinformation flow from different partsof theeconomic activity system.
Throughthestudy of flow and production, industria aress, rural and urban residentia aress, transportation
ste, commercid servicefacilitiesand financeand other economic centersarelinked together inan economic
activity system.

RESOURCE

Aresourceisasourceor supply fromwhich benefit isproduced. Typicaly resourcesare materials, cash,
services, gaff, or other assetsthat aretransformed to produce benefit and in the process may be consumed
or made unavailable. Benefitsof resource utilization may includeincreased wedlth, meeting needsor wants,
proper functioning of asystem, or enhanced well being. From ahuman perspectiveanatural resourceis
anything obtai ned from the environment to satisfy human needsand wants. From awider biological or
ecological perspectivearesource satisfiesthe needsof aliving organism.

Theideaof resourceshasbeen applied in diverse reams, including with respect to economics, biology,
computer science, land management, and human resources, and islinked to theideas 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 asbiotic versus abiotic, renewableversus

nonrenewable, and potential versusactual, along with more el aborate categori zations.
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Economicresour ces

In economics, aresourceisdefined asaservice, or other asset used to produce goods and servicesthat
meet human needs and wants. Economicsitself has been defined asthe study of how society managesits
scarceresources. Classical economicsrecogni zesthree categoriesof resources. land, Labor, and capital.
Together with entrepreneurship, land, Labor, and capital. Landincludesdl natural resourcesandisviewed
asboththegteof production and the source of raw materials. Labor or human resourcesconsist of human
effort provided in the creation of products, paidinwage. Capital consistsof human-made goods or means
of production (machinery, buildings, and other infrastructure) used in the production of other goodsand
sarvices, padininterest

Economic ver sushiological resources

Therearethreefundamental differencesbetween economic versusecologicd views.

(2) the economic resource definition ishuman-centered (anthropocentric) and the ecol ogical resource
definition isnature centered (biocentric or ecocentric);

(2) theeconomic view includes desire along with necessity, whereasthe biological view isabout basic
biologica needs; and

(3) economic systems are based on markets of currency exchanged for goods and services, whereas
biological systemsarebased on natural processes of growth, maintenance, and reproduction.

Land or natural resour ces

Natural resources are derived from the environment. Many natural resources are necessary for human
aurviva, whileothersare used for satisfying human desire. Protection isthe management of natura resources
withthegod of sustainability. Natural resourcesmay befurther classified indifferent ways.
Resources can be categorized on the basisof origin:

Abiaticresourcescomprise non-living things(e.g., land, water, air and mineralssuch asgold,

iron, copper, slver).

Biotic resour cesare obtained from the biosphere. Forestsand their products, animals, birdsand

their products, fishand other marineorganismsareimportant examples. Minera ssuch ascod and petroleum
aresometimesincluded inthiscategory becausethey wereformed from fossilized organic matter, though
over long periodsof time.

Natural resources are also categorized based on the stage of devel opment:

Potential Resour cesare known to exist and may be used inthefuture. For example, petroleum
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may exist in many partsof Indiaand Kuwait that have sedimentary rocks, but until thetimeitis

actudly drilled out and put into use, it remainsapotential resource.

Actual resour cesarethosethat have been surveyed, their quantity and quality determined, and
arebeing used in present times. For exampl e, petroleum and natural gasisactively being obtained

from the Mumbai High Fields. The development of an actual resource, such aswood processing
depends upon thetechnology available and the cost involved. That part of the actua resourcethat

can be developed profitably with availabletechnology iscalled ar eser ver esour ce, whilethat

part that cannot be devel oped profitably because of lack of technology iscalled astock resour ce.
Natural resources can be categorized on the basis of renewability:

Non-renewable Resour cesareformed over very long geological periods. Minerdsandfossils
areincludedinthiscategory. Sincetheir rate of formation isextremely slow, they cannot bereplenished,
oncethey aredepleted. Out of these, the metallic minerals can bere-used by recycling them, but coal and
petroleum cannot berecycled.
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resources can be depleted by human use, but may a so be replenished, thus maintaining aflow. Some of

Renewableresour ces, such asforestsand fisherie

Someresources, likesunlight, air, and wind, are cal
continuoudy, though a alimited rate. Their quantity is

these, likeagricultural crops, takeashort timefor renewal; others, likewater, takeacomparatively long
time, whiledtill others, likeforests, take evenlonger.

Depending upon the speed and quantity of consumption, overconsumption canlead to exhaustion or total
and everlasting destruction of aresource. Important examplesareagriculturd aress, fishand other animds,
forests, hedlthy water and land, cultivated and natural landscapes. Such conditionally renewabler esour ces
aresometimesclassified asathird kind of resource, or asasubtype of renewableresources. Conditionally

renewabl e resources are presently subject to excess human consumption and the only sustainablelong
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term use of such resourcesiswithinthe so-called zero ecologica footprint, wherein human uselessthan the
Earth’secological capacity to regenerate.

Natural resources are also categorized based on distribution :

Ubiquitous Resour cesarefound everywhere (e.g., air, light, water).

L ocalized Resour cesarefound only in certain parts of theworld (e.g., copper andiron ore, geothermal
power).

On the basis of ownership, resources can be classified asindividual, community, national, and
international.

Labor or human resour ces

Human beings, through the [abor they provide and the organizationsthey staff, area so considered to be
resources. Theterm Human resources can also be defined asthe skills, energies, talents, abilitiesand
knowledgethat are used for the production of goodsor the rendering of services. In aproject management
context, human resources are those employees responsi ble for undertaking the actions defined in the
project plan.

Capital or infrastructure

In economics, capital refersto already-produced durable goods used in production of goodsor services.
Asresources, capital goodsmay or may not besignificantly consumed, though they may depreciateinthe
production processand they aretypically of limited capacity or unavailablefor useby others.
Tangiblever susintangibleresources

Whereas, tangible resources such as equipment have actual physical existence, intangibleresourcessuch
ascorporateimages, brandsand patents, and other intellectual property exist in abstraction. Generaly the
economic vaueof aresourceiscontrolled by supply and demand. Someview thisasanarrow perspective
on resources becausethere are many intangiblesthat cannot be measured in cash. Natural resourcessuch
asforestsand mountains have aesthetic value. Resources al so havean ethical value.

SOURCESOF ENERGY

Thereare 10 main different sour cesof ener gy that areused in theworld to generate power. Whilethere
areother sourcesbeing discovered al thetime, none of them hasreached the stagewherethey can be used
to providethe power to help modernlifego. All of thesedifferent sourcesof energy are used primarily to
producedectricity. Theworld runson aseriesof €l ectrical reactions—whether you aretalking about the
car you aredriving or thelight you areturning on. All of these different sourcesof energy addto thestore

of electrical power that isthen sent out to different locationsviahigh powered lines.

DIRECTION
Main-2020 5 s INSTITUTE FOR IAS EXAMINATION




Solar Ener gy Solar power harveststhe energy of the sun through using collector panel sto create conditions
that can then be turned into akind of power. Large solar panel fieldsare often used in desert to gather
enough power to charge small substations, and many homes use solar systemsto providefor hot water,
cooling and supplement their e ectricity. Theissuewith solar isthat whilethereisplentiful amountsof sun
available, only certain geographical rangesof theworld get enough of thedirect power of thesunfor long

enough to generate usable power from

thissource.
Nuclear
Wind Ener gy Wind power isbecoming /‘\

more and more common. The new \ /’

innovationsthat arealowingwindfarms -
to appear are making them a more '

commonsight. By using largeturbines L/ &

to take availablewind asthe power to Nedosal —
turn, the turbine can then turn a Gas

generator to produce e ectricity. While

this seemed like an ideal solution to

many, theredlity of thewind farmsisstarting to revea an unforeseen ecological impact that may not make

itanideal choice.

Geothermal Ener gy Geothermal energy istheenergy that isproduced from benegath the earth. It isclean,
sustainableand environment friendly. High temperaturesare produced continuoudy inddetheearth’scrust
by the slow delay of radioactive particles. Hot rocks present bel ow the earth heats up the water that
produces steam. The steam isthen captured that hel psto moveturbines. Therotating turbinesthen power

thegenerators.

Hydrogen Ener gy Hydrogenisavailablewith water(H20) and ismost common element available on
earth. Water containstwo-thirds of hydrogen and can befound in combination with other elements. Once
itisseparated, it can be used asafuel for generating e ectricity. Hydrogen isatremendous source of energy
and can be used asasource of fuel to power ships, vehicles, homes, industriesand rockets. Itiscompletely

renewable, can be produced on demand and does not |eave any toxic emissionsin the atmosphere.
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Tidal Energy Tida energy usesriseand fall of tidesto convert kinetic energy of incoming and outgoing
tidesinto electrical energy. The generation of energy through tidal power ismostly prevalent in coastal
areas. Hugeinvestment and limited availability of sitesarefew of the drawbacks of tidal energy. When
thereisincreased height of water level sin the ocean, tides are produced which rush back and forthinthe
ocean. Tidal energy isone of the renewabl e source of energy and produce large energy even when the

tidesareat low speed.

Wave Ener gy Waveenergy isproduced from thewavesthat are produced in the oceans. Waveenergy is
renewable, environment friendly and causes no harm to atmosphere. It can be harnessed a ong coastal
regions of many countriesand can help acountry to reduceits dependance on foreign countriesfor fuel.
Producing wave energy can damage marine ecosystem and can aso beasource of disturbanceto private
and commercia vessdls. Itishighly dependent on wavel ength and can a so beasource of visua and noise
pollution.

Hydroelectric Ener gy What many people are not aware of isthat most of the citiesand townsinthe
world rely on hydropower, and havefor the past century. Every timeyou seeamagjor dam, itisproviding
hydropower to an electrical station somewhere. The power of the water isused to turn generatorsto
producetheédectricity that isthen used. The problemsfaced with hydropower right now haveto dowith
theaging of thedams. Many of them need major restoration work to remain functional and safe, and that
costsenormous sumsof money. Thedrain ontheworld’sdrinkablewater supply isalso causingissuesas

townships may wind up needing to consumethewater that providesthem power too.

BiomassEner gy Biomassenergy isproduced from organic material and iscommonly used throughout
theworld. Chlorophyll present in plants capturesthe sun’senergy by converting carbon dioxidefromthe
air and water fromthe ground into carbohydratesthrough the process of photosynthesis. When the plants
areburned, thewater and carbon dioxideisagain rel eased back into the atmosphere. Biomassgenerally
include crops, plants, trees, yard clippings, wood chipsand animal wastes. Biomassenergy isused for
heating and cooking in homesand asafuel inindustria production. Thistype of energy produceslarge

amount of carbon dioxideinto the atmaosphere.
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Nuclear Power Whilenuclear power remainsagreat subject of debate asto how safeit isto use, and
whether or not itisreally energy efficient when you takeinto account thewasteit produces—thefactisit
remains one of the major renewabl e sources of energy availableto theworld. The energy iscreated
through aspecific nuclear reaction, whichisthen collected and used to power generators. Whileamost
every country hasnuclear generators, thereare moratoriumson their useor construction asscientiststry to

resolve safety and disposal issuesfor waste.

Fossil Fuels(Coal, Oil and Natural Gas) When most peopletalk about the different sources of energy
they list natural gas, coal and oil asthe options—theseareall considered to bejust one source of energy
fromfossl fuels. Fossil fuel s providethe power for most of theworld, primarily using coa and ail. Oil is
converted into many products, the most used of whichisgasoline. Natural gasisstarting to become more
common, but isused mostly for heating applicationsathough therearemoreand more natural gaspowered
vehiclesappearing onthedtreets. Theissuewith fossil fuelsistwofold. To get to thefossil fuel and convert
it to usethere hasto beaheavy destruction and pollution of theenvironment. Thefossil fuel reservesare

also limited, expecting tolast only another 100 yearsgiven arebasic rate of consumption.
NUCLEAR ENERGY

Nuclear energy isarareform of energy. It istheenergy storedinthe center or the nucleusof anatom. After
we bombard the nucleusinto two parts, two different elementsareformed along with theemission of high
energy. The processgenerally followed iscalled fission. Thereisanother reaction called fusion, which
produces amost onetenth of the energy as produced during fission. Fissionisthe chainreaction which
needs uranium-235. The nuclear energy isconsidered asthe worthiest alternative source of energy after

fossl fues
Disadvantagesof nuclear energy

RadioactiveWaste: Thewaste produced by nuclear reactors needsto be disposed off at asafe place
sincethey areextremely hazardousand canlegk radiationsif not stored properly. Such kind of waste emits
radiationsfrom tensto hundredsof years. The storage of radi oactive waste hasbeen major bottleneck for

the expansion of nuclear programs. The nuclear wastes contain radio isotopeswith long half-lives. This
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meansthat the radio isotopes stay in the atmospherein someform or the other. Thesereactiveradicals
makethe sand or thewater contaminated. It isknown asmixed waste. The mixed wastes cause hazardous
chemical reactionsand | eadsto dangerous complications. Theradioactivewastesare usualy buried under

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

Nuclear Accidents: While so many new technol ogies have been put in place to make surethat such
disasterswon’t happen again like the ones Chernobyl or more recently Fukushimabut therisk associated
withthemarerdatively high. Even smal radiation leskscan cause devadtating effects. Someof thesymptoms
include nausea, vomiting, diarrheaand fatigue. Peoplewho work at nuclear power plantsand live near

thoseareasareat highrisk of facing nuclear radiations, if it happens.

Nuclear Radiation : Thereare power reactorscalled breeders. They produce plutonium. It isan element
whichisnot foundinthe nature however itisafissionable element. It isaby-product of the chainreaction

andisvery harmful if introduced in the nature. It isprimarily used to produce nuclear weapons.

High Cost : Another practical disadvantage of using nuclear energy isthat it needsalot of investment to
set up anuclear power station. Itisnot aways possible by the devel oping countriesto afford such acostly
source of alternative energy. Nuclear power plantsnormally take 5-10 yearsto construct asthereare

several legd formalitiesto be completed and mostly it isopposed by the peoplewho live nearby.

National Risk : Nuclear energy hasgiven usthe power to produce moreweaponsthan to producethings
that can maketheworld abetter placeto livein. We have to become more careful and responsiblewhile
using nuclear energy to avoid any sort of magjor accidents. They are hot targetsfor militantsand terrorist
organizations. Security isamajor concern here. A littlelax in security can proveto beletha and brutal for

humansand evenfor thisplanet.

I mpact on AquaticL ife: Eutrophicationisanother result of radioactivewastes. Therearemany seminars
and conferences being held every year to look for aspecific solution. But thereisno outcome as of now.

Reportssay that radioactive wastestake almost 10,000 yearsto get back to theoriginal form.
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Major Impact on Human Life: Weall remember the disaster caused during the Second World War
after the nuclear bombswere dropped over Hiroshimaand Nagasaki. Even after five decades of the
mishap, children are born with defects. Thisisprimarily because of the nuclear effect. Do we haveany

remedy for this? Theanswer istill no.

Fuel Availability : Unlikefoss| fuelswhich areavailableto most of the countries, uraniumisvery scarce
resourceand existinonly few of the countries. Permissionsof several international authoritiesarerequired

before someone can even thought of building anuclear power plant.

Non Renewable: Nuclear energy uses uranium which isascarce resource and isnot found in many
countries. Most of the countriesrely on other countriesfor the constant supply of thisfuel. Itismined and
transported like any other metal. Supply will beavailableaslong asitisthere. Onceall extracted, nuclear
plantswill not be of any use. Dueto its hazardous effects and limited supply, it cannot be termed as

renewable.

Variousnuclear energy programsare undergoing in developed aswell asdevel oping nationslikelndia. Not
to mention, nuclear energy advantagesarefar ahead of advantagesof fossil fuels. That isthereasonthat it
hasbecome most favored technol ogy to produce energy.

When the heaviest element, uranium was bombarded with neutrons, it was discovered that instead of
inducing radioactivity asdid other e ements, something different happened. Thisprocesswasnamedfisson.
When fission occurred, not only weretwo lighter elementsand alot of radiation produced, but also more
neutrons. It wasclear that these neutrons could in turn al so causefission, producing more neutronsand

devel oping achain reaction which might spread throughout all the uranium present.

Inthefission of uranium 235 nucleus, the amount of energy rel eased isabout 60,000,000 timesasmuch as
when a carbon atom burns. Most of the energy from fission appears as kinetic energy asthefission
products shoot apart and quickly sharetheir energy with their surroundings, thus producing heat. Thefirst
reactorsto produce ausable amount of power werebuilt at Calder hall in England.
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Advantagesof Nuclear Energy

L ower Greenhouse GasEmissions: it has been cal culated the emission of the greenhouse gas has
reduced for nearly half dueto the popularity inthe use of nuclear power. Nuclear energy by far hasthe
lowest impact on theenvironment sinceit doesnot rel eases any gaseslike carbon dioxide, methanewhich
arelargely responsiblefor greenhouse effect. Thereisno adverse effect on water, land or any habitatsdue
totheuseof it. Though some greenhouse gases are rel eased whiletransporting fuel or extracting energy

fromuranium.

Power ful and Efficient : Theother main advantage of using nuclear energy isthat itisvery powerful and
efficient than other aternative energy sources. Advancement in technol ogieshasmadeit moreviableoption
than others. Thisisonethereason that many countriesare putting hugeinvestmentsin nuclear power. At

present, asmall portion of world' selectricity comesthroughit.

Reliable: Unliketraditional sourcesof energy like solar and wind which require sun or wind to produce
electricity, nuclear energy can be produced from nuclear power plantseven in the cases of rough weather

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

Cheap Electricity : Thecost of uraniumwhichisused asafuel in generating e ectricity isquitelow. Also,
set up costsof nuclear power plantsisreatively high whilerunning costislow. Theaveragelifeof nuclear
reactor rangefrom 4.-60 years depending uponitsusage. Thesefactorswhen combined makethe cost of
producing el ectricity very low. Evenif thecost of uraniumrises, theincreasein cost of eectricity will be

much lower.

L ow Fuel Cost : Themain reason behind thelow fuel costisthat it requireslittle amount of uraniumto
produce energy. When anuclear reaction happens, it releases million timesmore energy ascompared to

traditional sourcesof energy.

Supply : Thereare certain economic advantagesin setting up nuclear power plantsand using nuclear
energy in placeof conventional energy. Itisoneof the magjor sourcesof electricity throughout the nation.

Thebest part isthat this energy has acontinuous supply. It iswidely available, hashuge reservesand
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expectedtolast for another 100 yearswhilecod, oil and natural gasarelimited and are expected to vanish

Soon.

Easy Transportation : Production of nuclear energy needsvery lessamount of raw material. Thismeans
that only about 28 gram of uranium releases as much energy as produced from 100 metric tonsof coal.
Sinceit’srequiredinsmal quantities, trangportation of fue ismuch esser thanfossi| fuels. Optima utilization
of natural resourcesin production of energy isavery thoughtful approach for any nation. It not only

enhancesthe socio-economic condition but al so setsexamplefor the other countries.
RECYCLING

Many of usfed overwhelmed by thetern ‘ recycling’ . Recyclingisnothing but processof using old or waste
productsinto new products. It makesusfee proud of taking animportant step towardsreducing pollution
andrecyclingisafun activity especialy when donein groups. Surprisingly, recycling process may not
awayshbebeneficia and has shocking effects, unknownto

most of us.
Recycling helps to reduce energy usage, reduce the \ RQdUCE /

consumption of fresh raw materias, reduceair pollution

andwater pollution (from landfilling) by reducingtheneed Rouse.
for “conventional” waste disposal and also reduces
greenhouse gases emissions. Before taking the bold step mﬂ
of recycling, itiscrucial to understand the good and bad
involvedinthisprocess. D'SPUSZ
Eeccicl inq |

Advantagesof Recycling

ProtectsEnvironment: Theforemost benefit or recyclingisthat it hel psin protecting theenvironment in
themost balanced manner. While many treesare cut down continually, recycled paper madefrom certain
treesisre-used repeatedly to minimizefdling/ deforestation. With re-cycled paper asan outstanding example,

anumber of other natural resources can bereused thisway.
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ReducesEner gy Consumption: A largeamount of energy isconsumed by processing raw materialsat
thetime of manufacture. Recycling helpsto minimize energy consumption, whichiscrucia for massve
production, suchmining or refining. Thisal so makesthe production processvery cost-effectiveand beneficia
for manufacturers.

ReducesPallution: Industrial wastetoday isthe main source of all typesof pollution. Recycling of
industrid productssuch ascans, chemicd, plasticshel psto cut down pollution levelsconsiderably, asthese
materia sarere-used, instead of throwing them away irresponsibly.

ReducesGlobal Warming: Recycling helpstodleviate globa warming anditsill effects. Massvewaste
isburned in heapswhich produceslarge amount of greenhouse gas emissionssuch asCO2 and CFC's.
Recycling ensurethat the burning processisminimized and any wasteisre-generated asauseful product
withnoor minimal harmful impact on the environment. Recycling produces|ess greenhouse gasesas

industriesburn fewer foss| fuelsfor eco-friendly products.

Judiciousand Sustainable use of Resour ces. Recycling promotes judicial and sustainable use of
resources. Thisprocessensuresthat thereisno discriminate use of any materia whenavailableinplenty in
thepresent. Recyclingisencouraged a al levels, starting from school to corporate officesand at internationd
levels. Thismeanswe can preserved| preciousresourcesfor our future generation, without any compromise

inthe present.

ConservesNatural Resour ces: If old and used materia sare not recycled, the new productsare made
from extracting fresh raw materia sfrom beneath the earth through mining and extraction. Recycling helps
inconsarvingimportant raw materid sand protectsnatura habitatsfor thefuture. Conserving natural resources

such aswood, water and mineralsensuresits optimum use.

ReducesAmount of Wasteto L andfills: Recycling old and waste productsinto new productsreduces
theamount of wastethat go to landfills. Thishel psin reducing water and land pollution aslandfillsarea
major sourcein contributing to destruction of natural environment. Recycling programskeep 70 tons of

wastefrom being depositedinto landfillsevery year.
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Create Green Jobs. Recyclingisgood for theenvironment and apart fromthat it also createsgreen jobs.
Disadvantages of Recycling

Not always Cost Effective: Recyclingisnot aways cost-effective. Sometimes, theremay beaneed to
establish separatefactoriesto processreusable products. Thismay create more pollution asthey would go

under the process of cleaning, storage and transportation.

Recycled ProductsMay not L ast for L ong: Recycled productsare awaysnot of durable quality. Such
itemsaremostly made of trashed waste, picked up from heaps other waste productswhich areof fragile
or overly used. For thisreason, recycled products are cheap and last for ashorter period.

Unsafeand Unhygienic Recycling Sites: Recycling Stesare often unsafe and unhygienic. Placeswhere
all sortsof wasteisdumped are conducivefor debrisformation and spread of disease and other dangers
caused by harmful chemicalsand waste. Thisnot only causeswidespread pollution but isharmful for
dedicated peoplewho recycle such products. Such wasteif mixed with water, leadsto leach ateformation
and leadsto toxification of water bodiesincluding drinking water.

Not widespread on L ar geScale: Although recydingisanimportant siepto minimizepollution, unfortunately
thisprocessisjust asmall part of long-term success. Recycling often occursat asmall scale- homesor
schoolsand hasfailed to be useful at alargelevel such asat industriesor holistically at aglobal stage.
Saving paper at schoolscannot be compared to oil spillsor massivetreefellingat atindustrial level.

High Initial Cost: Setting up new recycling unit involveshigh cost. Thishuge cost can comeup asapart
of acquiring different utility vehicles, upgrading the processing facility, educating residentsby organizing

seminarsand other programs, disposing of existing waste and chemicalsetc.

After weighing, the prosand consof recycling, onecanwisely takecrucia stepsinvolvedinthisprocess.
Understanding theimpact of recyclingisessential onalarge-scalewhichif doneeffectively canbringin

massive positiveresults, beneficial to mutua existence of human beingsand environment.
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LIMITTOGROWTH

Throughout most of U.S. history, Americansbelieved that growth was good and essentia to themaintenance
of avibrant nation and aheal thy economy. Growth wasimportant in the evol ution of Americainto amgjor
world power, for threereasons. First, the human population in early Americawas smal. Second, the space
availableseemed unlimited. Third, natural resourcesappeared dmost limitless. Asfrontiersmoved westward,
the country grew, dreamed, and prospered. Opportunities abounded for those with an adventurous spirit.
Thefrontierscalled for development. Growth wasthekey.

Asthe expans on continued, so did thedream. Themid-western farmlandswere devel oped, oil wellswere
drilled, and gold was discovered further west. When environmenta problems appeared, thefrontier motto
was‘foul your nest and movewest’. And so they did, al theway to the coast.

Around 1900, many people becameworried about the growing immigrant population that crowded the
cities. Progressive reformers encouraged birth control and sanitation. At the sametime, otherswere
concerned about theloss of foreststhat provided lumber and held soil in place. National forestswere set
aside. These steps seemed to hel p ease growth-rel ated 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 someriversand lakesliteraly stank. For some, the
dream had failed. Increasingly, Americans had to import several strategic metalsand even petroleum.
Something had gonewrong. Inwounded bewilderment, many wonderedif thesystem had failed. Intellectuas
began re-examining our assumptions. Even the doctrine of growth was attacked.

Inthe atmosphere of the 1960s, it wasonly natural that theideaof * growth asthekey to success should
be questioned; and it was. However, it isimportant to keep in mind that the assumptionsuponwhich the
following ‘no growth’ philosophy are based are only assumptions, and many were shown to befalse.
Other assumptions must be given equal consideration. Thereisno instant solution. Thus, thefollowing
suggestionsare yoursto consider, ponder, and then useto form your ownideas.

TheLimitsto Growth Report

In 1970, the Club of Rome began alarge-scale study of the growth question. The Club of Romeisa
loosaly-knit group of multi-national and highly respected scientists, scholars, and other assorted professionds.
The Club’sstated purposeisto devel op waysof dealing with an ever more complicated world.
Because of theworldwide scope and complexity of the growthissue, the Club hired aninternational team
of scientiststo head the study. Theteam wasled by computer expertsfrom the M assachusetts | nstitute of
Technology (MIT).
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Thestudy group identified five basicfactorsthat determineand, intheir interactions, ultimately limit growth
onour plant. They are—

Population

Agricultura production

Consumption of non-renewableresources

Industrid output

Pollution
They identified threefeaturesthat thesefive factorshavein common:
1. Thefactorsareall interrelated and cannot be studied separately.
2. Atthetimeof their study, thefactorswereal growing exponentialy.
3. SincetheEarthisfinite, thefactorsall appear to have upper limits.
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Using dataabout thefivefactorsand their growth rates, the scientistsbuilt acomputer model to ssimulate
the major ecological forcesat work in theworld. The model related all the important variables. For
example, arisein populationisordinarily accompaniesby ariseinagricultura production, because more
food isneeded.

The Limitsto Growth, a non-technical report of the findings, came out in 1972. The results of the
simulationweresartling. Thebasicfindingwas: If thereareno major changesinthe 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.) Thisconclusion, illustratesthe changein thefive basic factorsover time. The
messagewas|oud and clear. If wedo not change our ways of doing things, we have had it.
Responding tothePrediction of Doom
Needlessto say, the appropriate next question was, What should we do? The computer was asked a
seriesof ‘what if’ questions, and thisiswhat it said:
What if —non-renewabl e resources are discovered and devel oped in great abundance?
Then—growthwill continueandindustridization will expand. Therateof pollution generationwill
finaly exceed the ecosystem’s ability to cleanseitsdlf. At thispoint, the ecosystem coll gpses. The degth
rateincreasesand food production declines.
Whait if —non-renewabl e resourcesarefound in great abundance and the effectiveness of pollution
control isincreased by afactor of four?
Then —population and industry will grow until thelimit of arableland isreached; collapsethen
OCCUrS..
What if —non-renewabl e resources are abundant, pollution control iseffective, and agricultura
productivity isincreased?
Then—population andindustry grow to high levels. Although each unit of industria production generates
much lesspallution, total production isso great that apollution crisisfinaly bringsan end to growth.
What if —non-renewabl e resources are abundant, pollution control iseffective, and effectivebirth
control isavailable, but voluntary?
Then—sincethebirth control isvoluntary and doesnot involve any va ue changes, popul ation continues
to grow (but more dowly than before). Nevertheless, thefood crisisispostponesfor only adecadeor
two.
What if —world populationisheld constant after 1975?
Then —thegrowth of industrial and agricultural output deplete the non-renewabl e resource base the
system collgpses.
What if —population and averageliving standards (interms of material wedth) areheld constant after
1975.
Then —thereissome hope, athough lack of non-renewabl eresource recycling would causeadecline

inthe non-renewableresource base.
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What if —population and average living standards (materia wealth) are held constant after 1975 and

recyclingiseffective?

Then —theworld can sustainitsdlf far into thefuture.
What if —wewait until the year 2000 before we take effective action to deal with growth?

Then —wewaited too long.

Theoveral conclusionin 1972 wasthat without constraints, exponential growth would continue. Two

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

consumption. Inany program designed to produce afutureworld that is stable, the exponential growth of

both of thesefactorswould haveto cease. Any combination of the variablesinfluencing growth that did not

stabilize both popul ation and non-renewabl e resource consumption would eventual ly lead to collapse.
TheLimitsto Growth study hit theworld' sthinkerslikeabomb. It attacked somefundamenta beliefsof

modern-day society. It
predicted adoomsday
that was soon to be.
Therewashardly time
to debate the study or
make plans for a
change. Either we
were to accept the
conclusions and
changeour values, or
the world would
collapsearound use. It

wasrepent or perish.
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Criticism of theLimitsto Growth Report

Many criticized the study, and someflawswerefound. The most serious chargeswere:

Thestudy sponsors(The Club of Rome) had hidden agendas— Should an €litist group of technocrats
betelling humankind what direction it ought to betaking? The Club membershad aready reaped the
benefitsof thegrowth they now abhorred. Maybetheway to ensurethat onewill makeit alivethrough

arevolutionistoleadit.
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Theassumptionsdetermined the conclusion —An assumption was made that the Earth and its
resourceswerefinite. It also assumed that non-renewableresource consumption and population
would grow exponentialy. Asin any smulation, theresultsdepend on theinitial assumptions. Inthis
case, nothing could happen but collapse.

Skimpy and insufficient evidence was extrapolated yearsinto the future—The human inventive
geniuswasignored. Wewere assumed to be utterly incapabl e of adjusting to problemsof scarcity.
Would humansresdlly sit by idly astechnology stagnated, pollution built, and millionschoked to deeth?
Could not welearn from experienceto invent and adapt?

Someimportant variableswere not included —Asyou know, pricing and behaviour arelinked.
Pricing, however, wasnot avariablein the Club of Romemode. Inthereal world, risng priceswould
act asan economic signal to conserve scarce resources, provideincentivesto use cheaper materials
and/or subgtitutes, stimulate research effortsto devel op waysto substitute or save on resources, and
make expl oration attemptsmore profitable. (Rationing could be used to accomplish some of these
godswithlessimpact onthe poor. Also, at present some minerashave no substitutes. Their prices
couldreflect their truevalue.)

TheLimitsto Growth model did not assumethat crowding wasavariablethat might limit popul ation.
Crowding might cause peopleto reducetheir numbersbefore pollution, food shortages, and resource
depletion overtook us. By ignoring crowding asafactor, the Limitsstudy implied that crowding actudly
increaseshirth rates.

The book told us what the world of the future should be like, but did not tell us how to get
there—Therecipefor recovery wastoo generalized to be useful for policy-making. Itiseasy to say
that population should be stabilized by equating birth ratesto degth rates. Itisatotaly different level of
reality to begin dealing with how thisisto be done. The mechanismsfor reducing population growth,
redefining thegood life, changing va ue systemsand reordering prioritiesarewhat the problemisall about.
TheLimitsto Growth study only lightly touched on theseissues. The above shortcomingsinthe
study deserve serious study and thought.

Accomplishmentsof theLimitsto Growth Report

However, evenwith thesefaultsexposed, The Limitsto Growth study can still be praised for accomplishing
thefallowing:

It forced ustolook at the direction in which we seem headed. It nailed down thefact that exponential
growthisabnormal inafinitesystem. It put that fact in atimereferencethat hitsusall —now. Every
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living thing reachesalimit beyond which it cannot grow. Treesreach acertain height. Animalsand

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

growthisdangerous.

It pointed to recent historical evidencethat therearelimitstothefivebasicfactors. Thestudy organized

and documented many of thesesigns.

It provided aglimpse of what the future might belike—if we chosetheir proposed road to survival.
Although the sketch of what ano-growth world would be like wasvague, and therouteto get therewas
not clearly defined, theideaof asustainablefutureisof vaueinitself. Certainly, changesin our behavior
arerequired if lifeasweknow it isto survive on thisplanet. Though not thelast word on predicting the
future, The Limitsto Growth wasof value becauseit served to make usmore aware of important i ssues.
Limitsto Growth Revised
Twenty years after the release of The
Limitsto Growth, three of the original
authors updated and improved their
system dynamicscomputer modd (called
World3). They then assembled ateam of
researchers and writers to revise the
origina report. They rewrotethe report
and called it Beyond the Limits (1992).
Beyond the Limits does not foresee as
direafutureasLimitsprojected. Instead,

it advocates a cautiousjourney forward

wherewasteis punished and moderation
isrewarded.
Thekey conclusionsof thenew report are:
Human use of many essential resources and generation of several pollutantshave passed sustainable
rates.
Unlessthereare meaningful reductionsin resourcesand energy flows, theworld facesasharp decline

infood output, energy use, and industrial production.
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To avoid thisdecline, growth in resource consumption and popul ation must be eased down at the
sametimeasthereisarapidincreasein theefficiency of resource and energy use. A sustainable
society istechnicaly and economically possible.

Thetrangtion to asustainable society must bemade carefully. I ssuesof equity and qudity of lifemust
beboldly faced. Wewill haveto learnto distinguish between growth and devel opment. Growth means
to get larger. Devel opment meansto make changes. Therearelimitsto growth. There need not be

limitsto devel opment.
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