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ANNEXURE 1

BASIC MICRO AND MACROECONOMICS

AN INTRODUCTION FOR NON-ECONOMISTS



Forum for Economics and Environment – Training Manual (Draft 1) 556

ANNEXURE 1 – BASIC ECONOMIC THEORY AND LINKS

TO ENVIRONMENTAL ECONOMICS

1. 0 INTROD UC TION TO ECONOMIC S

1. 1 DEFINI TI ON OF EC ONOMIC S

Ther e are as many definiti ons of econom ics as t her e are authors:

! Economi cs is the study of how people and societ y choose to empl oy scarce resour ces that 

coul d have alternati ve uses in order  to pr oduce vari ous comm odi ties and to dist ribut e them 

for consum pt ion, now or  in t he fut ur e, among various persons and groups in soci ety;

! Economi cs is concerned wit h the ef fi cient ut il isation or management of  li mit ed pr oduct ive

resources for t he purpose of  maxi mising human sat isf act ion of needs;  and

! Economi cs is a social science, whi ch st udi es the pri nci ples controll ing the alt ernat ive

appl ications of  li mi ted means i n sat isf ying unl imi ted want s. 

The list can be endl ess! However, the above def ini ti ons touch on several dif fer ent  them es of 

economi cs including: 

a) Scar cit y;

b) Choi ce; 

c) Opportunit y cost;

d) Special isati on; 

e) Exchange;

f) Equi ty or incom e distri but ion; and

g) Economi c S ystem s.

a)  S carcit y

Scar cit y occurs when commodi ties used to sat isf y people's mater ial  want s are not available in

adequat e amount s. Scarce com moditi es ar e cal led econ omi c goods. Commodit ies that  are not 

scar ce are call ed free goods. The problem of scarci ty is commonl y known as the Econ omi c

Prob lem . It  has t wo aspects:
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! Society's material wants: the material wants of its citizens and institutions, are virtually

unlimited or insatiable; and

! Economi c r esour ces: the means f or pr oducing goods and services are l imi ted or scar ce.

An important  quest ion is: "why are comm odi ti es scarce?" They ar e scarce because the resour ces

used to pr oduce them  ar e also scar ce. These econom ic resources are land, labour and capi tal .

They ar e also call ed the factor s of producti on or input s.  Of part icular not e, the envi ronment is

li mi ted in i ts capacity to provide non- renewabl e r esour ces and absor b wast e products.

Land

Land refer s to nat ur al resources such as soi l, wat er , minerals,  cl im ate, nat ural grassl ands and

woodlands.  T o t he economist,  therefore,  the meaning of `land' i s broader t han i ts usual  meaning.

Below are some of the char acter ist ics of l and.

! li mi ted in supply; 

! no cost s of producti on; 

! vari es in quali ty; 

! has a wide r ange of alt ernat ive uses; and

! more pr oduct ive land is in greater  demand. 

Labour

Labour is the supply of  human resour ces both physi cal and mental, avail abl e for  the producti on

of  goods and servi ces. The supply of  labour is the number  of  hour s which people are wil li ng to

work for a given wage-r ate over  a period - say a year. The supply of  labour wil l,  therefore, 

depend on the number  of  workers found mult iplied by the aver age number of hours worked by

each worker.   Abil it y and wi lli ngness t o wor k do not , in t hemselves,  guarant ee employment.  Job

cr eation depends on the expansi on of  the econom y.  T he suppl y of labour must also consider the

qual ity of  labour and how eff iciently the wor kers do the tasks given to them.  The ef fi ciency of

labour depends on educat ion and knowl edge of the work force, mot ivati on,  working conditi ons

and social  welf are.

Capital

Unli ke land,  capit al  is a man-m ade r esource.  The t er m capi tal i n econom ics i s all man-m ade aids

to furt her  product ion. Examples of  capi tal  are bui ldings, machi nes and other  equipment,  which
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ar e used in making the goods we consume. On the ot her hand, money requi red for the

pr oduct ion process i s known as li qu id cap it al.

Capi tal  may be consi der ed under  vari ous categor ies:

! fi xed capi tal;

! working or  circulati ng capit al; 

! soci al capit al; 

! human capi tal; and

! natural  capi tal  incl udi ng renewabl e and non- renewabl e natural r esour ces.

b)  Choi ce

If  all thi ngs are scarce in com par ison to the desi re for them, and if people have a lot  of 

unsatisfied wants,  obvi ously they cannot sat isf y all  of  thei r want s.   P eople therefore have to

make choices. I n t hi s case t he economic pr oblem  is how best to use r esources avail able to satisfy

human want s. 

c)  O pportu ni ty Cost

Opportunit y cost is a direct  resul t of having to make a choi ce.   I t is therefor e an indirect  resul t

the problem of scarcity.  In making a choi ce, people have to sacri fi ce - "having (a)  means going

wi thout  (b)". This sacr ifi ce is call ed oppor tunity cost  or  the cost of som et hing given up in terms

of  alternati ves forgone when a choice is made. In envir onm ental  economi cs the concept of

opti on val ue is quit e relevant.   S ociet y may pr oceed wi th a developm ent  that  pr ecl udes other 

opti ons in t he fut ur e.  People val ue keepi ng their  opti ons open for usi ng the envi ronment. 

d)  Sp ecial isati on

Special isati on resul ts from divisi on of  labour.  It  is agai n a result  of  the problem of scarcity. Its

ai m is to increase the producti vit y of labour to pr oduce more goods and ser vices wi th a given

level of capital. This wil l in tur n increase the abi lit y of people t o sati sf y t hei r mat eri al  wants.

e)  Exch ange

Exchange com plements special isati on.   Any commodi ties produced must be bought and sold to

help economi c growth. T her e must be a r eady mar ket  f or those commodi ties produced ot her wise

special isati on would be of  no benefi t.   The pr inciple on which exchange is based is called the

Law of Com parat ive Advantage. It  st ates that it is benef ici al if  one special ises in the
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pr oduct ion of the commodit y in whi ch he/she is mor e eff ici ent. Int er nat ional  tr ade is based on

this very si mpl e pri nci ple.

f)  Equi ty or In com e Distri bu tion

The distri bution of income i n soci et y and suggesti ng how poor and di sadvantaged people can be

helped wit hout har mi ng the economy.  Evaluat ing income distr ibution is a fundam ent al  el ement 

of  m odern economics. 

g)  Econ omi c System s

Anot her  way to com bat the pr obl em of  scarcit y is to or ganise production and exchange int o an

economi c system .  An economi c syst em  has t wo el ement s:

! the for ces of production; and

! the rel ati ons of production. 

The for ces of production include tools,  fact ori es,  equi pment , production ski lls, the level  of

knowledge of  the labour for ce, natural resour ces, and the general level of technology. The

relations of  pr oduct ion ar e the soci al rel at ionshi ps between humans,  parti cular ly the relati onship

of  each cl ass of hum ans to t he means of  pr oduct ion.

The basic types of  economi c system s or or ganisati ons are usual ly descr ibed as: 

a)  Trad iti on al economies

Cust om and habi t for ms the cornerstone of the syst em  of  solving the econom ic pr obl em .  It is

reinfor ced by superstit ion and rel igious bel ief s and is comm on in some devel opi ng count ries. 

b)  Mark et economies

Ther e is predom inant ly pri vate owner shi p of econom ic resources.   T he al locat ion and

di st ributi on of  economi c resour ces is determ ined by producti on,  sales and purchase deci sions

taken m ainly by fi rm s and househol ds through the m ar ket  forces of demand and suppl y. 

c)  Comm and  econ omi es

This is a centr all y planned econom y where most decisions about the ownership, allocation and

di st ributi on of  resources ar e taken by the cent ral  authori ti es.   F ir ms and households produce
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accordi ng to a “pl an” drawn up by gover nment  bureaucrat s.  Competi ti ve mar kets are not

usually al lowed to f unction. 

d)  Mixed econom ies

This is wher e t he economic syst em is a com bi nat ion of some or all of  the other thr ee systems.  It

may include som e level of a mar ket  economy with a st rong central government.   Ther e might be

shif ts in balance between these two for ces.

1. 2 BRA NCHES OF MODE RN ECONOMIC S

Over  the past few decades,  modern economics has gr eatly expanded i ts can be generall y divi ded

into two m ai n areas of study: m acr oeconomi cs and m icroeconom ics.

Mi croeconomi cs:

Considers the behaviour of the individual on the farm or street, the individual firm, or even

the individual industry. Common questions include; how are prices set by a company, how

does supply and demand work, and how do people make decisions over their individual

savings and spending patterns?

Macroeconomi cs:

Addresses the "big picture", looking at things like national and international production,

income, employment, price levels and trade.  Macro-economics looks at how a national

economy is performing and may try to predict with the aid of various models, how the

economy might perform in the future, or react to specific policy measures.  The impact of

macro-economic policies on the environment is becoming an important question.

Wi thin these core el ements, a wide range of special ised discipli nes have em erged where

economi sts focus on a part icular sector  or  issue such as int ernati onal trade, welf ar e (anal ysi ng

what  is ri ght or wrong about  an economi c system ), fi nance,  labour,  development,  agricul tur e,

natural  resources and envi ronment.   Nat ural resour ce economi cs is the appl icati on of  basic

macr o and mi croeconomic economi c theory to t he all ocati on and use of  natur al  resources.   E ven

wi thin thi s discipli ne,  more special ised areas such as forest econom ics and mining econom ics
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have devel oped.   Mor e recent ly,  en vi ron men tal econ om ics (al so cal led “ecological

economi cs”) has em er ged as a new discipline com bining econom ics wi th ecology, soci ol ogy,

engi neering,  et c.  I t is hel ping us to bet ter understand how we use the envi ronment,  where and

why societ y has gone wr ong in term s of overexpl oit at ion of  resources and environment al

poll uti on,  and mor e import ant, how r ati onal sol uti ons can be devel oped. 

Economi cs cannot and shoul d not  be used solely for  maki ng decisions about natur al resources

and the envi ronment.  However , it can and should be used to provide informati on to society to

help make better decisi ons about our  futur e developm ent  path.  Pol it ical decisi ons will  st il l occur

based on nor mat ive opinions of “what  ought  t o happen”.  Even the best econom ic studi es cannot

pr event  this fr om occur ring.   However, envir onm ent al  economi cs can help il lustr ate the cost to

soci ety fr om  followi ng cer tain courses of action.

2. 0 INTROD UC TION TO MIC ROECONOMICS 

2. 1 BAC KGR OU ND

Mi cr oeconomi cs hel ps us gain an underst anding of the pr ocess by which, scarce resour ces ar e

al locat ed am ong al ternative uses in a modern economy, and of  the rol e of pri ces and mar ket s in

this pr ocess. Concepts from microeconom ics have been appli ed to assi st rat ional  deci sion-

maki ng in business through the devel opm ent  of oper at ions resear ch,  managem ent science and

busi ness econom ics.

2. 2 ELE MEN TS OF MI CR OEC ONOMI CS

The most basic elements considered i n m icr oeconomi cs ar e:

a) comm odi ties; 

b) pr ices; 

c) markets;

d) economi c agents; and

e) rati onalit y. 
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a)  Comm odi ti es

These are the cent ral object s of econom ic activity, since `economi c act ivi ty' consists of the

pr oduct ion and exchange of  comm odi ti es.  We dist ingui sh com modit ies from  each ot her  by one

or  m ore of  t hree character istics:

! Thei r physical nat ur e and at tri but es;

! The locati on at  which t hey are made availabl e; and

! The dat e at whi ch they are m ade avai lable. 

b)  P rices

Prices are effectively commodity rates of exchange - they express the rate at which buyers

and sellers agree to exchange either money for commodities (so many dollars for so many

bags of fertiliser) or simply an exchange of commodities (so many pairs of shoes for so many

bags of fertiliser).  A major problem in environmental economics is that many natural

resources and environmental services lack market prices.  Assigning values to these goods

and services is a major challenge of environmental economics.

c)  Mark ets

A market exi sts whenever two or  more individual s are pr epared to ent er an exchange

tr ansaction,  regar dl ess of  time or  place.  T he wor d `market' denot es an exchange sit uat ion. The

cent ral  pr oblem  of  micr oeconomi cs is the analysis of  how mar ket s operat e, si nce we view the

pr ocess of  resource all ocati on as a mar ket  process a resource allocation is brought about by the

workings of mar ket s. 

d)  Econ omi c Agents

The basic units of  anal ysi s in microeconom ics are the indi vi dual econom ic agent s or decisi on-

takers (hence the term microeconom ics),  who are actuall y classi fied eit her  as consum ers or 

fi rm s.  A consumer  is regarded as an individual  who may own ini tiall y cert ai n stocks of 

comm odi ties,  hi s `initi al endowment' (counted as par t of his wealt h) , and who has to choose an

am ount of each com modit y ( which may of course be zer o) to consume. 

A fi rm is al so usual ly regar ded as an indi vi dual decisi on- taker , undert aki ng the production of

comm odi ties by com bi ning inputs in technol ogical processes. These input s wil l usuall y
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them sel ves be comm oditi es,  some of  which the fi rm may own as part of  it s ini tial endowm ent ,

and som e of whi ch it  may buy on the rel evant  markets.

The crux of the di st inction bet ween consum er s and fi rms is t he nat ur e of t heir economic acti vit y:

consumers buy and sell com modit ies to consum e; fir ms buy inputs and produce com modit ies to

sell .

e)  Rati onali ty

In what ever way we break down the di sti nct ion between consum ers and producer s in

mi cr oeconomi c m odels, we assume that  the i ndivi dual decisi on-taker  i s the basic unit  of  anal ysi s

and the deci sion-t aker is rational .

We say that rat ional  deci sion-t aking takes t he following for m:

! The decisi on-taker  sets out all  the feasible economi c alternati ves which are open to hi m;

! The consequences of choosi ng each of  the alt ernati ves i s assessed,  using t he best infor mat ion

avai lable; 

! Al ternatives ar e r anked in order of prefer ence;  and

! Al ternatives hi ghest  in this or der ing are chosen f ir st. 

The requirements of rationality are not always consistent with reality. People do behave

irrationally. In taking a decision, they may:

! Ignore known al ter natives; 

! Be i nfl uenced by i nf easibl e alt ernat ives;

! Not bot her  t o coll ect i nform ati on on the consequences of t heir decisions;

! Cont radict  t hem sel ves i n r anking of alt ernat ives; and

! Choose an al ter nat ive whose consequences are known to be less attr active than those of

anot her  al ternative. 

Cl early, the assum pt ion of  rati onali ty is a hypothesis;  we can qui te well conceive of its being

false f or a par ticul ar decision-taker.
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3. 0 DEMAND , SUPPLY  A ND PRI CE

3. 1 DEM AND 

Demand ref er s to the am ount of a com modity (good or ser vice)  that consumer s are wi ll ing and

able to purchase at a given pri ce and over  a speci fi ed per iod of tim e. In economics,  we focus on

ef fecti ve demand. Ef fective dem and refers to the dem and fr om  peopl e who have incom e to

al low them  to make actual purchasi ng decisions.  The dem and for a com modity shows a

relationship between pr ices and quantit ies consumers ar e wil ling t o pur chase.

3. 1. 1 Determ inants of Demand 

The det erm inant s of dem and are the fact ors t hat  af fect the demand for a comm odi ty.  The factors

can be grouped int o two categor ies:

! Pr ice of t he commodi ty and effect on demand

! Conditi ons of demand

A change in pri ce does not  affect the posi ti on of the demand curve wher eas a change in the

conditi ons of demand resul ts in shif t of the whole demand curve. We now di scuss the eff ect s of

these determ inants on demand.

a)  Demand an d P rice

The rel ati onshi p bet ween pri ce and quantit y dem anded is an inverse one,  ie, more of a

comm odi ty is demanded at a lower pri ce than at a higher  pr ice. Thi s is the Fi rst Law of 

Demand and  S upp ly (or Law of  Deman d). 

Demand Schedule

A demand schedule is a num er ical way of  showing the rel ati onshi p bet ween the quant it y

demanded and pr ice ( Table 1) .
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Tabl e 1: Loaves of  whit e b read dem an ded  du ri ng a sin gle mont h

PRICE P ER LO AF ($) QUANTITY DEMANDED

1. 90 21,000

2. 00 16,000

2. 10 12,000

2. 20 10,000

2. 30 7, 500

2. 40 5, 800

2. 50 4, 000

2. 60 2, 900

2. 70 2, 000

Demand Curve

If  we plot  the dat a in Table 1 wit h the pr ice on the verti cal axis and quant ity demanded on the

hori zontal  axis we get what is cal led a demand cur ve (F igure 1) .

Fi gu re 1: Deman d sch edu le for b read
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The Demand Curve Slopes Downwards

The dem and curve shows the quantit y of a com modity ( bread)  that  the people woul d l ike to buy

at  ever y possible pr ice; the negat ive slope indicates that  the quant ity demanded increases as the

pr ice fall s and vi ce versa. A single point  on the demand cur ve indicates a single pr ice-quantit y

relation.  I t i s import ant  t o note that  when the pri ce of a com modit y changes quanti ty dem anded,

rather than dem and, changes.  A change in pri ce does not  al ter the posit ion of the demand cur ve. 

Inst ead, i t result s in a movemen t along the d emand cu rve.

b)  Demand an d Cond it ion s of Dem and 

Conditi ons of demand refer  to all the fact or s that  affect demand for  a com modit y except  pr ice.

When these fact ors change demand also changes. Not e that when the pr ice of  a commodi ty

changes quantit y dem anded,  rather than dem and, changes.  Conditi ons of demand include any of

the fol lowing f act or s:

! Pr ice of other com modit ies;

! Si ze and distri but ion of household i ncome; 

! Si ze and distri but ion of population; 

! Tast es and pref erences; 

! Expectations of  future changes in pr ices; and

! Soci ological  factors li ke pl ace of  r esi dence, r eli gi on,  number of children, etc.

3. 1. 2 Types of Dem an d

a)  Join t/Com plemen tary Dem an d

Demand for two or more goods that are needed together at the same time, one being not very

useful without the other.  Examples include:

! Cars and pet rol ;

! Br ead and butter;

! Computers and comput er paper ;

! Gr ai n and mi lli ng servi ces; and

! Fi sh and f ishing boats. 
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b)  Deri ved  Demand

Demand for  a good or  servi ce that is needed as a result  of  the dem and for another good or

service.  Examples i ncl ude:

! Demand for  cott on based on t he dem and f or cl othing;

! Demand for  pulpwood based on the dem and for newspapers; 

! Demand for  l umber based on t he dem and f or housi ng; 

! Demand for  special ised consul ti ng ser vi ces based on the demand for  envi ronmental

assessm ent  studies; and

! Demand for  unleaded pet rol  based on dem and for new vehi cles wit h emi ssi on contr ol

equi pment. 

c)  Comp eti ti ve Dem an d

Cl ose substi tut es where an incr ease in the demand for one wi ll lead to a decrease in the dem and

for the ot her.   E xampl es include: 

! Hi gh demand for  cott on reduced the demand for synt hetic fi br es; 

! Hi gh demand for  maize-m eal  r educes t he dem and f or br ead;

! Hi gh demand for  opaque beer reduces the demand for  clear beer;

! Hi gh demand for  char coal reduces the demand for  kerosene (and also incr ease tim ber 

cutt ing); and

! Hi gh demand for  cars (as average incomes increase)  reduces the dem and for publi c

tr ansport. 

3. 2 SUPPLY 

Supply ref er s to the am ount of a com modity (good or ser vice)  that pr oducer s are wi ll ing and

able to of fer for sale at a given pr ice and over a specifi ed period of tim e.  Economi sts focus on

ef fecti ve suppl y. Ef fective supply refers to the supply fr om  fi rms who have the comm odi ty in

st ock, ie, supply backed by perform ance. The supply of  a commodit y shows a rel ati onshi p

between pr ices and quantit ies producers ar e wil ling to off er  for sal e.
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3. 2. 1 Determ inants of supp ly

The det erm inant s of supply are the fact ors t hat  af fect the quantit y suppli ed of  a commodit y.  The

fact ors can be grouped int o two categor ies:

! Pr ice of t he commodi ty,  and

! Conditi ons of supply (or shi ft factors) .

A change in pri ce does not  affect the posi ti on of the supply curve wher eas a change in the

conditi ons of supply resul ts in shif t of the whole supply curve. We now di scuss the eff ect s of

these determ inants on supply.

a)  S upp ly an d P rice

The rel ati onshi p bet ween pri ce and quantit y suppli ed is a di rect one, ie, more of a com modit y is

supplied at a higher  pr ice t han at  a lower  price. This is the Second Law of Demand  an d S up ply

(or Law of  S upp ly). 

More of  a commodit y is off er ed for  supply by fi rms at higher  pr ices because it is pr ofi table than

when the sel ling pri ce is lower . F ir ms aim  t o maxi mise t heir profi ts. 

Supply Schedule

A suppl y schedule is a num er ical tabulation showing the quantit y that is suppli ed at  selected

pr ices,  as shown bel ow (Tabl e 2).
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Tabl e 2: Loaves of  whit e b read sup pl ied  du ri ng a sin gle mont h

PRICE P ER LO AF ($) QUANTITY S UP PLIED

1. 90 4, 000

2. 00 6, 500

2. 10 8, 600

2. 20 10,000

2. 30 12,000

2. 40 13,000

2. 50 14,400

2. 60 15,100

2. 70 16,000

Supply Curve

If  we plot  the dat a in Table 2 above wi th the price on the vert ical axi s and quant it y suppli ed on

the hor izont al axi s we get  a suppl y cur ve (F igure 2) .

Fi gure 2. Suppl y schedule for bread
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The supply curve shows the quantit y of a com modity ( bread)  t hat  the fir m would like to off er  for

sale at  ever y possible pri ce, and it s posi ti ve slope indicat es that the quantit y suppli ed increases as

the pri ce ri ses. A single point  on the suppl y curve indicates a si ngle pri ce-quant it y relati on. 

When the pri ce of a com modit y changes, the quantit y suppli ed, rather  than total  avai lable

supply,  changes. A change in pr ice does not alt er the posi ti on of the supply curve. Instead,  it 

results in a movemen t along the supp ly cu rve.

The Supply Curve Slopes Upwards

As prices ri se or ar e expect ed to ri se,  fi rm s are wi lli ng to suppl y increasi ng quant iti es of  their 

pr oduct  on t he mar ket because t hey will  incr ease overal l profit s.

b)  Cond iti on s of S up ply

The other set of factor s that effect  suppl y are call ed the conditi ons of supply or  shif t factor s.

When these fact ors change,  the suppl y also changes.  Condi ti ons of  supply include any of the

foll owi ng factors: 

! Pr ice of f actor s of producti on,  eg. wages,  r ent , i nt erest rates, etc.;

! Governm ent  poli cy,  eg. taxes,  subsidi es, pricing poli ci es (agri cul tur al  sector) , etc. ;

! St at e of t echnology; 

! Goal s of the fi rm,  ie, whether the fi rm  ai ms to maxi mise profit s (pr ivate fi rm)  or  sales

(parastatal ); 

! Weat her  conditi ons -  af fects the agr icultural sect or  di rectl y and the other sector s indirect ly; 

! Di scovery of  new sources of raw materials and exhaustion of old ones; and

! Expectations about  f uture changes in demand pat ter ns, poli ti cal  cl im ate, etc.

3. 2. 2 Types of Sup pl y

a)  Join t sup ply

These refer to goods and ser vices that are produced together  at  the sam e factor y.  One example

is an oil refinery produci ng aviat ion gas,  LPG,  Petr ol,  Il luminati ng Paraf fi n, diesel, and vari ous

ot her by-products.  Anot her  exam ple is a pulp mi ll pr oducing lignin and other  chemi cal by-

pr oduct s as wel l as pul p and paper .

b)  Comp eti ti ve Sup pl y
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At  times, the expansion in the producti on of  one com modity results in a decr ease in producti on

of  anot her . Thi s i s cal led t he op portu nit y cost i n resour ces. Examples incl ude:

! Wi th li mit ed ar abl e land resour ces, expanding cott on pr oduct ion must  obviously reduce

maize production

! Wi th the Zam bezi river,  major diversions for  ir rigat ion or  to supply water  to urban cent res

woul d r educe water  l evels at  the dam  and hence elect ricity generat ion

! For a given for est  area, increasing tim ber  supply by cutti ng more tr ees woul d mean the

reducti on of  wi ldl if e habi tat and recreati on benef it s

3. 3  MA RKE T EQU ILI BR IUM 

The dem and and suppl y schedules can be com bi ned in a si ngl e table as shown below (Table 3) .

This table shows, am ong ot hers,  a si ngl e pri ce where the quanti ty demanded and quant ity

supplied are equal . In thi s exampl e,  the pri ce is $2.20 and 10, 000 loaves of  br ead are bot h

demanded and suppl ied i n a m ont h. The price,  which clears the market is called t he eq ui lib riu m

price and the quanti ty that is tr aded at that pri ce is called the eq ui lib riu m quanti ty. The term 

equi librium means a state of  balance; it occurs when desir ed purchases equal  desir ed sales. Thi s

is the Th ird Law of  Deman d and  Su pp ly,  whi ch states that  equi libri um pri ce equat es demand

and supply.
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Tabl e 3:  Deman d and  su ppl y for wh it e b read in one m ont h

PRICE P ER LO AF ($) DEMAND SUPP LY

1. 90 21,000 4, 000

2. 00 16,000 6, 500

2. 10 12,000 8, 600

2. 20 10,000 10,000

2. 30 7, 500 12,000

2. 40 5, 800 13,000

2. 50 4, 000 14,400

2. 60 2, 900 15,100

2. 70 2, 000 16,000

The dat a in Table 3 above can be plotted to show the inter action of dem and and suppl y curves

(F igure 3) .

Fi gu re 3: Deman d and  su ppl y equ ili brium 
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3. 4 CHA NGE S IN DEM AN D A ND SU PPL Y

a)  Demand ch anges wh ile su pp ly rem ai ns con st ant 

The eff ect s of a change in demand on pr ice and quant ity is cont ained in the Fourth Law of

Demand and  Supp ly whi ch states that , other things bei ng equal , an increase in demand wil l

raise the pr ice which in tur n result s in an increase quant it y suppli ed.   A decr ease in dem and will 

lower t he pr ice and result  i n a decr ease i n quanti ty suppl ied.

b)  S upp ly ch anges wh ile demand rem ai ns con st ant 

The ef fects of  a change in suppl y on pri ce and quantit y is contained in the Fi ft h Law of 

Demand and  Supp ly.   It  st ates that, ot her  things bei ng equal , an increase in supply wi ll lower 

the pri ce which in turn results in an incr ease quant ity demanded whi le a decrease in suppl y wil l

raise t he pr ice and result  i n a decr ease i n quanti ty demanded.

4. 0 ELA STI CI TY OF DEMAN D A ND  SU PPLY

4. 1 ELA STI CI TY OF DE MAN D

El asticity of demand refer s to the responsiveness of  quant it y demanded to changes in any of the

fact ors that  af fect the demand for  a commodi ty.  These determ inants of demand were di scussed

in sect ion 3.1. 1.

Al though there are m any fact ors that  deter mi ne the demand for a comm odi ty only thr ee of  them 

ar e import ant f or el ast ici ty of  demand pur poses:

! Pr ice of t he commodi ty, 

! Income of the household, and

! Pr ice of other com modit ies.

Fr om  these three det erm inant s of dem and we get thr ee im por tant types of  el asticity of demand

which are: 

a) Pr ice elasti cit y of dem and,

b) Income elast ici ty of  demand,  and
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c) Cr oss elasti cit y of dem and.

a)  P rice Elasti cit y of Dem an d

Pr ice elasti cit y of dem and refers to the degree of  responsiveness of  the quanti ty demanded for a

good or  service to changes in its pr ice. It is the relationship between a pr oporti onate change in

pr ice and a propor ti onate change i n quanti ty demanded.

The for mul a used t o cal cul at e price elasti ci ty of demand i s: 

         PE D = percent age change in quant it y demanded
                    percent age change in price

EX AM PLE  OF  E LASTICIT Y

I f we know the pr ice elasti ci ty of  demand for gam e dri ves in a Nat ional  Park is -2. 0,  what 

does thi s mean?  Wel l,  i f  a t our  operat or  pl ans to incr ease his pri ce per  gam e dri ve by 10% , 

we know that : 

       E d = %  change i n Q       thus,  -2.0% = %  change Q

        % change in P                                10% 

S ol vi ng for Q gives us - 20% .  T her ef ore, the t our  operat or  can logi cal ly expect  the quant it y

dem anded f or  game dr ives to decr ease by 20%  if  he i ncreases his pri ces by 10% .

Interpretation of price elasticity of demand

Ignoring t he mi nus sign,

! If  P ED > 1. 0 dem and is price elasti c

! If  P ED < 1. 0 dem and is price i nelastic

! If  PED = 1. 0 dem and has uni tar y pri ce el ast ici ty; here the per centage change in pri ce equal s

the per centage change i n quanti ty demanded
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A hi gh pri ce el ast icity of  demand means that the ch an ge in price is less th an  th e

ch an ge in qu ant ity d emanded.   The op posite is t rue f or a good with  l ow elast ici ty of 

demand. 

The minus si gn on the numeri cal  value of pri ce elast ici ty of  demand indicates the inver se

relationship between pr ice and quant ity demanded. In ot her  words it em phasi ses the Law of

Demand and a downwar d sloping demand curve.

Different Price Elasticities of Demand

i)  P erf ect ly el ast ic demand

! El asticity i s i nfi ni te at al l points on the dem and curve.

! The dem and "cur ve" i s a st raight hor izontal line.

ii ) Rel ati vely elast ic dem and

! Change in pr ice causes a l ar ger  percent age change in quant it ies demanded.

! Sl ope of t he demand cur ve wi ll usual ly be fairl y shallow.

ii i)  Unitary el ast icity

! Change in pr ice causes the same pr oport ionat e change in quantit y dem anded. 

iv) Rel ati vely inelasti c dem and

! Change in pr ice causes a smaller per centage change i n t he quant iti es demanded; andd

! The dem and curve usuall y has a fai rl y steep slope. 

iv) Per fectl y i nel astic demand

! The sam e quanti ty is demanded what ever the price; and

! The dem and "cur ve" i s a st raight ver tical li ne. 

Factors Affecting Price Elasticity of Demand

! The availabi lit y of close subst itutes;

! The nat ure of t he commodit y's substi tut es; 

! The propor ti on of the prices of  the com modit y r elati ve to one's income; 

! Whet her  the good i s a basi c necessit y or a l uxury ; and

! The rel evant  ti me period.
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! The possibil ity of  new pur chasers

! Habi ts and i mpulse

b)  Income El ast ici ty of  Demand

Income elast ici ty of  demand ref ers to the degree of responsi veness of demand for a comm odi ty,

to changes in income. In other wor ds it  is the rel at ionshi p bet ween a propor tionat e change in

income and a pr oport ionate change in quant it y demanded. 

The for mul a used t o cal cul at e of i ncome el asticity of demand is:

          I ED = percent age change in quant it y demanded
                           percent age change in income

Interpretation of income elasticity of demand

For most com moditi es, incr eases in income lead to increases in quant ity demanded, and income

el asticity is ther ef ore posi tive.  Comm odi ti es wit h positi ve incom e el asticiti es ar e cal led norm al

good s.  F or such com modit ies, we have som e subdivisi ons of income el ast icity as for pri ce

el asticity, ie,

! If  I ED > 1. 0 dem and is i ncome el ast ic

! If  I ED < 1. 0 dem and is i ncome inelasti c

! If  IED = 1. 0 dem and has uni tar y elasti ci ty;  here the per centage change in income equal s the

percent age change in quant it y demanded

c)  Cross Elasti cit y of Dem an d

Cr oss elasti cit y of dem and is the degree of responsi veness of demand for one commodi ty,  to

changes in the pri ce of  anot her  comm odi ty.   In other  words it is the relat ionship between a

pr oport ionat e change in pr ice of one commodi ty and a pr oport ionate change in the quanti ty

demanded of another com modit y.

The for mul a used in the calculation of cross el ast icity of  demand between two comm oditi es X

and Y i s:
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      IE Dxy =  percent age change in quant it y demanded of X
                    percent age change in price of Y 

Interpretation of Cross Elasticity of Demand

Complem ent ar y comm oditi es have negat ive cr oss-el asticiti es of  demand and substit ut abl e

comm odi ties have positi ve cr oss el asticiti es of  demand.   An exampl e is: 

! Bread and mar gari ne ar e com pl em ent ar y com modit ies: a fal l in the pr i ce of  mar gar ine

causes an increase in the consum pt ion of bot h com modi ti es.  Thus changes in the pri ce of 

m ar gari ne and changes in the quant it y of br ead have opposi te si gns. 

! I n cont r ast,  butt er  and mar gari ne ar e subst i tutable com m odit i es: a fal l in the pri ce of  but t er 

i ncreases the quant i ty demanded of  butt er , but  r educes the quanti ty demanded of  margari ne.

! Changes in t he pr ice of but ter and m argar ine dem anded wi ll , therefor e,  have t he same si gn.

4. 2 ELA STI CI TY OF SU PPL Y

El asticity of supply is the responsi veness of quanti ty suppl ied to changes in any of  the factor s

that  af fect the demand for  a commodi ty.   Alt hough there ar e many factor s that determ ine the

supply of a com modit y only price i s import ant f or el ast ici ty of  supply. 
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4. 2. 1 P rice Elasti ci ty of Su ppl y

Pr ice elasti cit y of supply refers to the degree of  responsiveness of  the quanti ty suppl ied of a

good or  service to changes in its pr ice. That is why it  is also call ed own price elasti cit y of

supply. 

The for mul a used t o cal cul at e of own pr ice elasticit y of supply is:

          PE S = percent age change in quant it y suppli ed
                      percent age change in price

Interpretation of Price Elasticity of Supply

! If  P ES > 1. 0 supply is price elasti c

! If  P ES < 1. 0 supply is price i nelastic

! If  PES = 1. 0 supply has uni tar y pri ce el ast ici ty; here the per centage change in pri ce equal s

the per centage change i n quanti ty suppl ied

Different Elasticities of Supply

a)  P erf ect ly inelast ic suppl y:

! Supply is fi xed and is a str aight verti cal  l ine.

b)  Unit ary elasticit y

! Change in pr ice leads t o an equal pr oporti onate change in the quanti ty suppl ied.

c)  P erf ect ly el ast ic suppl y

! Any quanti ty is supplied at a given pri ce. 

! Supply cur ve is a st rai ght  hori zontal l ine.
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Determinants of the price elasticity of supply

Pr ice elasti cit y of supply depends on the wi lli ngness and abili ty of  the producer to respond to a

change in pr ices. Several  fact ors af fect sup pl y elasti cit y:

! The cost and economi c f easibili ty of  st orage of  the goods. 

! Char act eri st ics of  t he producti on pr ocess

! Cost  and availabil it y of r esour ce input s.

! The rel evant  ti me period

5. 0 PRODUC TI ON,  COSTS A ND REVEN UES 

5. 1 PRODUC TI ON

5. 1. 1 What  i s P rod uction?

In economi cs, production ref ers to the provi sion of goods and services to satisfy human want s

and needs.  Product ion is concer ned with changing the form of  things such as raw materials of 

ir on and steel int o finished ar ticles such as motor car s. It  could also be the producti on of  fi sh, 

tr ees and wi ldl ife. The pr ovisi on of  servi ces such as banking, education and di str ibuti on ar e also

considered as production because t hey sati sf y human wants. 

5. 1. 2 Types of produ cti on

The producti on process is di vided into thr ee st ages: 

a) pr im ary pr oduct ion;

b) secondary pr oducti on; and

c) tert iar y production. 

a)  P rim ary P rod uct ion

Pr im ary pr oduct ion i s the fi rst  st age of production.  It  involves t he extract ion of  natural  r esources

through industr ies such as m ini ng,  f ishing, for est ry and f ar ming. The m ateri als output from these

industr ies are in a raw st at e, whi ch cannot nor mal ly be consumed.  At this stage of producti on, 
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seri ous envi ronmental degr adati on can occur thr ough wastef ul  or  im pr oper ext raction practi ces.

Most  devel oping country economi es in Af rica,  Latin Amer ica and Asi a rel y heavil y on pri mar y

pr oduct s such as minerals,  fish and agr icult ural crops.  Countri es that rel y mai nly on prim ar y

pr oduct s tend t o be poorer  than countri es that produce mor e secondar y products.  This is because

furt her  pr ocessing of prim ar y products adds val ue. 

b)  S econdary Produ ct ion 

In secondary pr oduct ion, pri mar y mat eri als are transfor med into goods, whi ch can be mor e

readily used by consumers.  Exam ples of secondar y manufacturi ng include food processi ng, 

pr oduci ng lumber or pul p f rom r aw ti mber, making al um ini um fr om bauxi te,  et c. 

c)  Tert iary Producti on

A vital part of the economic process is the transportation and distribution of finished goods to

consumers. Secondary goods have to be taken to markets where they can be sold to the

public. This is the tertiary stage of production. The tertiary stage involves the production of

services, including transport, the wholesale trade, the retail trade, insurance and banking

which all form part of the process of moving goods from the factory to the consumer. These

services are also known as commerce. Thus workers in transport, finance, insurance,

advertising, etc. are known as commercial workers.

5. 2 PRODUC TI ON FUN CT ION 

The producti on funct ion describes the relati onship between the above four input s or factor 

services and the quanti ty of  fi nal  product .  A producti on funct ion i s writ ten as:

Q = (f1,. .. , f m)

wher e: Q = quanti ty of  output produced,  and,

f1,. .. ,fm = quantit ies of i nputs used in pr oduct ion
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In product ion, fir ms as maki ng thr ee di fferent types of  deci sions: 

! How best t o employ i ts exi st ing pl ant and equipment; 

! What  new plant,  equi pment and production processes should be selected within the

fr am ework of  the exi sti ng technology; and

! What  to do about encour agi ng the development  of  new technology. 

The fir st set of decisi ons i s said t o be m ade over  the short -run, the second over the long-run, and

the thi rd over the very long-run.

a)  S hort-run 

The short- run i s def ined as the peri od of ti me over whi ch the i nputs of  some factors, call ed fi xed

fact ors, cannot be var ied.  As an exam ple, you can't buil d a new factory overnight if you

suddenl y want to produce mor e shoes.  In the short- run, producti on can changed only by alteri ng

inputs that can be vari ed,  in this case leat her , thr ead, etc. These inputs are cal led vari abl e

fact ors.

b)  Long-ru n

The long-run i s def ined as the peri od of  ti me where inputs of al l f act or s can be varied,  but not  so

long enough that the basic plant and technol ogy of  product ion changes. The long-run is a

pl anning per iod because it  corr esponds to the situat ion faci ng the firm  when it  is planning to go

into business, or to expand or to scale of  i ts operations. 

c)  Very long-ru n

The ver y long-run is def ined as the peri od concerned wit h sit uat ions in whi ch the technological

possibi lit ies open to the fi rm changes,  leading to new and impr oved products and new methods

of  product ion. In ot her  words t he pr oducti on funct ion changes i n t he very long-run.

Whil e we have three tim e hor izons,  which a firm  can face, most economists concentr at e on the

shor t-r un.  Sort ing out the clash bet ween short and long-run decisi ons is a major component  of 

envi ronmental econom ics



Forum for Economics and Environment – Training Manual (Draft 1) 582

5. 3 SHORT-RU N C HAN GE S I N OUT PUT 

The short- run is concer ned with what  happens to output (and costs)  as incr easing inputs of  a

vari abl e factor  ar e applied to a given quant ity of  other fixed factors.   We might be inter ested in

knowing how out put  changes when we add mor e wor ker s (variabl e input)  on a farm but  hold

constant t he level  of other inputs such as l and and capital (fi xed i nputs) .  There are thr ee ways to

assess thi s change i n output :

a) Total product,

b) Aver age pr oduct , and

c) Marginal product.

a)  Total p roduct

Total product ( TP)  is t he total  number of units (out put ) produced wi th a given quant ity of  i nputs

(l and, labour,  capi tal , etc.) over a given per iod of t ime.

b)  Average p rod uct 

Aver age pr oduct  (AP)  refer s to the number of  units of output  per uni t of var iable input .

          Average product  =     unit s of out put 
                          unit s of variable input 

c)  Marginal product

Marginal product (MP ) is the change in tot al  output result ing from  changing one unit  of  the

vari abl e f actor .

               MP  =    change in total  product 
                   change in variable i nputs

The rel ati onshi p among TP,  AP and MP  ar e i ll ust rat ed in Tabl e 4 and Figure 4.
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Tabl e 4: P roduction dat a f or a small  maize f arm 

LABO UR
INPUT

(workers)

 TOTAL
PRODUCT

(tonn es) 

AVERAGE
PRODUCT

(tonn es) 

MARG INAL
PRODUCT

(tonn es) 

1 3 3. 00 3

2 7 3. 50 4

3 12 4. 00 5

4 16 4. 00 4

5 19 3. 80 3

6 21 3. 50 2

7 22 3. 12 1

8 22 2. 75 0

9 21 2. 33 -1

10 15 1. 50 -6
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Fi gu re 4: Produ cti on  sched ul e

5. 3. 1 Chan ges i n Tot al,  Average an d Margin al  Produ ct 

! The tot al pr oduct (T P) increases wit h addi ti onal inputs of  labour,  fi rst at an increasi ng rat e

(where the TP curve is rising steepl y),  then at  a sl ower rat e (where the TP cur ve begins to

level off to the hor izontal) .  The TP curve reaches a maxi mum point at about  7 uni ts of 

labour input , and then begins to fal l.  It  can fal l because the fact ors of  product ion begi n to

cl ash. For  exam ple, adding unit s of fert ili ser  will  eventually poison the agri cultural  crop.

Addi ng mor e and more workers to a factory wi ll event ual ly lead to congesti on;

! Aver age pr oduct  is repr esent ed by a cur ve,  which rises at fi rst  and then declines af ter  4 units

of  labour input ;

! The mar ginal  pr oduct  curve rises sharpl y at fir st,  reaches a maxim um  at  ar ound 3 uni ts of

labour input , and then decli nes, at one point becomi ng negat ive as i t crosses t he x- axi s; and

! The Law of  Dimi nishi ng Ret ur ns says that beyond a certain point , additi onal var iable input s

added ( in this case,  labour)  to a fi xed quantit y of other  input s (land,  water, and fert ili ser ) wil l
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result in sm all er and smal ler incr eases in output.   Thi s law gi ves the var ious cur ves thei r

shape.

5. 3. 2 Comb in ing th e Factors of Produ cti on

In a business i t i s the task of  managem ent  t o combine t he factors of  pr oduct ion to produce goods

and ser vices. For example,  managem ent might decide to repl ace an expensive fact or such as

capi tal  machinery by a cheaper one such as labour.  In mines, pr oducti on can take place usi ng

li tt le labour and l arge amount s of capital (autom at ic dri ll s, cat er pillar s,  tr act or s, trucks, etc) or by

combini ng large am ounts of  labour wit h ver y lit tle capi tal .  Some industri es ar e capi tal intensive

(high capi tal to labour rat io) whil e others are labour int ensive (low capi tal to labour rat io) per

unit  of  pr oduct ion.

5. 4 SHORT-RU N V ARI AT ION S I N COST

Duri ng producti on,  most  inputs are not free but  must  be purchased.  Thus, cost functi ons ar e

deri ved fr om  pr oduct ion functions.  A cost funct ion deri ved from  a pr oducti on funct ion will  be

wr it ten as:

C = f( Q,  T,  Pf); 

wher e C = tot al cost

Q = tot al pr oduct

T = technology

Pf = prices of  input s

Ther e are three di ff erent ways of looki ng at  how cost vari es wi th the l evel of producti on: 

a) Total cost ;

b) Aver age total cost ; and

c) Marginal cost.
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It  is import ant  to note that  one of the major impedi ments to envir onmental  sust ainabili ty is that

most  pr oduct ion deci sions ignor e the costs of envi ronmental impact s.   One of  the challenges of

envi ronmental econom ics is to identi fy and quantif y these costs so producers can make

deci sions based on f ull  cost s.

a)  Total Cost

Total cost  (TC)  refers to the total cost of producing any gi ven rate of  output.  It  is divi ded into

two com ponents: 

! Total f ixed cost ( TF C);  and

! Total vari able cost (TVC). 

Fi xed cost s do not  vary wi th the level of output whereas var iable costs do vary wi th the level of

output.  Exam ples of fixed costs incl ude rent , maintenance and depr eciat ion. Exampl es of 

vari abl e costs include labour,  raw mat eri al s and energy. The relati onship between total, fi xed

and var iable cost can be shown as follows: 

TC =  TF C +  T VC;
wher e: TC = total  cost ,

TF C = t otal fixed costs,
TVC = t otal var iable cost. 

b)  Average Total Cost

Aver age total cost  ( ATC) r ef ers to t he tot al  cost per unit  of output .

AT C = TC
            Q

wher e: AT C = aver age t otal cost,
  Q = output .

c)  Average F ixed and  Variabl e Cost s

Aver age cost  may be divided int o average f ixed cost (AF C) and aver age vari able cost (AVC). 

AF C = TF C AV C = TV C
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       Q  Q

wher e: AF C = aver age t otal cost
TF C = t otal fixed cost
AVC = aver age vari able cost
TVC = t otal var iable cost

d)  Marginal Cost

Marginal cost (MC)  refers to change in tot al  cost resul ting from the pr oduct ion of  one mor e or

less unit of  output. 

MC =    change i n tot al cost
        change in units of  output

5. 5 SHA PE OF THE SHORT-RUN  C OST  CU RV ES

5. 5. 1 Total Cost Curves

a) The total cost  curve i s S- sh aped due to the Law of Dim in ishing Retu rns. At  a lower  level 

of  output the firm  will  be under-ut il isi ng it s plant and equi pment.  This causes tot al  costs to

incr ease at an increasi ng rate as output increases. As out put keeps increasi ng,  total cost s

begi n to increase at  a decreasi ng rate indicati ng more eff icient ut il isation of the plant. At  a

gi ven level of out put, the opti mal  level, total  cost s will  incr ease at a constant rate.  This is

the maximum level of  output that m ust be produced by that fi rm in the shor t- run. However,

if  t he fir m becomes greedy and produces more output over and above t his opti mal  level, the

basi c plant and equi pment becom es overburdened and total costs wil l start ri sing at an

incr easing r ate. I n other words the plant wi ll be over- ut il ised.

b) The total vari ab le cost curve is also S- shaped f or  the sam e r eason. However, it st art s from

the ori gin since it var ies with the level of  output.  When output is zer o it wil l also be zer o

and onl y i ncreases as output  increases. 
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c) The total fixed cost curve is a hori zontal str aight li ne.  This is because fi xed cost s do not 

vary wi th the level of out put. They wil l rem ain the sam e whether out put  is zero or  one

mi ll ion. T he level  of f ixed cost i s the st ar ting poi nt or inter cept for  the tot al cost cur ve.

The rel ati onshi p bet ween t he total  cost  curves is shown in T abl e 5 and Figur e 5.

5. 5. 2 Average Cost  Curves

Al l short- run cost  curves ar e char acter ist icall y U-shaped due t o t he Law of Dim ini shing Returns.

The fol lowing points can be not ed about  these curves:

a) As output increases,  the AFC curve f all s continuousl y. Thi s is because fixed costs are bei ng

di vi ded by the growi ng out put. As AF C fall s when out put  incr eases,  the fir m is sai d to be

sp readi ng it s overheads.

b) As output increases the AVC cur ve tends to appr oach the AT C cur ve al though not qui te

touching i t.  This is because of  the spr eading of overheads, or the decl ini ng natur e of AFC as

output increases.

c) The mar ginal  cost curve decr eases up to the poi nt when dim ini shi ng retur ns to the factor s of

pr oduct ion begi n to set  in. A company will  incr ease producti on level s unti l mar ginal  costs

equal marginal revenue.  The mar ginal  cost curve al ways cut s the aver age cost  curve at its

lowest poi nt . Here MC and AC ar e equal. 

The rel ati onshi p bet ween t he average cost curves i s shown in Table 5 and F igure 6. 
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5. 6 SHORT-RU N V ARI AT ION S I N REV ENU E

Fi rm s aim to make pr ofi ts.  This goal  is real ised thr ough sal e of the output produced to get

revenue. Net r evenue i s, therefor e,  st rongl y r elated t o production and cost  funct ions.  Ther e t hree

ways of  looking at  how revenue var ies with product ion and sales:

a) Total r evenue

b) Aver age revenue

c) Marginal r evenue

a)  Total Revenu e

Total revenue (TR) refers to the total amount of money that the firm receives from the sale of

its output. TR is the product of the amount produced and the selling price of the commodity.

TR  =  P x Q

wher e: TR = total  r evenue
     P  = sel li ng pri ce
     Q = quant ity pr oduced

b)  Average Revenue

Aver age revenue (AR)  refer s to the t otal revenue r eceived per given amount  of output  pr oduced.

It  is calcul ated by dividi ng TR by Q. In a perfect ly com petit ive market,  the AR curve is a

hori zontal  straight line equal to the m arket  pr ice per uni t. 

  AR  = TR 
       Q


