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20.0 LEARNINGOUTCOME

After studying this Unit, you shouldbegbleto:

o Understand theconceptsof social cost-benefit anaysisand input-output analysis;
e Explainthedifferent alternativechoicesavailableto thepolicy analyst; and
e Discussthecriteriafor selectingalternativepolicy choices.

20.1 INTRODUCTION

In Unit 19whilediscussingthepolicy analysisprocess, wehave identified that thepolicy analyst
may usedifferent techniques and methodsfor evaluating alternative policies; displaying and
digtinguishingthem; and monitoringandeval uatingimplemented policies. InthisUnit, wewill discuss
thesemethods and techniques, namely, Social Cost-Benefit Analysis (CBA) and I nput-Output
Andysis. TheCBA iswidely usedineval uating policy aternativesand comparingthem, and | nput-
output analysisis used ineval uatingpolicyalternatives.

20.2 SOCIAL COST-BENEFIT ANALYSIS

TheCBA isoneof themethods used in economicevaluation of policy analysis. Thismethod
permits policy analyststo compare and advocatepolicies by quantifyingtheir total monetary costs
and benefits. While CBA can beused prospectively torecommend policy actioiis, itcanalso be
used retrospectively toeval uatepolicy performance. CBA isalsoknownas 'rate of return’ analysis
andtheprocedure followedtocomputeissimilar to that of ordinary investment policy evaluation.
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For éxample, amachinecostsRs.1,10,000 and yieldsan annual constant incomeof Rs.1200
and hasalifeexpectancy of 10 years, and therated returnof investing thismachineisequal to
3 pel- cent.

20.2.1 The Rationale of Using CBA

The CBA triestoestimate net socia welfarechanges (thedifferencebetween social benefitsand
socid costs) asaresult of policy. In astandard CBA, social welfareis measuredin termsof net
benefitsaf thepolicy. A policy issadto beefficientif it maxirnisesthe net benefitsavailableto the
ociety.

Although, theCBA isnot specifically designed to eva uatetheequity, it can be used totrack down
the costsand benefitsamong various stratadt beneficiaries. The policy analyst may attempt to
determinehow benefitsaredistributed among different, stratified on the basisof age, sex, income,
religion, geographiclocation, etc. Thedistribution may alsobedonefor differenttimeperiods.
Both economic efficiency and equity arebuiltinto theframework of evaluation o thebenefitsof
socid welfare. Theconceptsaf economicefficiency and equity are discussed below.

!

i) EconomicEfficiency

Thisisameasureof net benefitsaccruing throughapolicy tothe society. Thisisdesigned to
answer whether theredistributiond resourcesimplied by apolicy resultsin abetterment of society.
For example, in theimplementationof ahedth programmethegovemment may adviseitscitizens
togofor hedlthinsurance. Alternatively,it can build hospital sin the public sector and offer health
servicesor takepreventive health measures. Each of thesewould havedifferential coststo the
governmentaswel astothepeople. Thebenefitsaccrued can also be measured.

Thepolicy anaystisconfrontedwith thechallengeof devisingcriteriato determinetherelative
"efficiency" or optimality of aternativepoliciesinagivensituation. TheParetocriterion helps
(discussedin Unit 17) policy andystsin recommending policiesthat maintainsocial equity.

i) Equity

Aswe haveseen earlier theeconomicefficiency seeksaggregatemonetary gainsaccrued to the
society. Theequity seeksto determine if costsand benefitsaresystematically reallocatedin ways
that favour people least able to protect themselves than the people who are already in an
advantageousposition. There areinstanceswherethepolicies proveto bemoreeconomically
efficient, but are not equitable. Inour exampleof health policy, thegovernmentmay decide to
subsidise thehealthinsurance. Thispolicy may benefitall peoplein thesociety irrespectiveds their
incomeflevels. However, thepolicy may be moreideal for thefamilieswhoseincomefallsbel ow
thepoverty lineand are not ableto meet their basicneeds. Instead of givingsubsidy uniformly to
all thepeoplein thesociety the policy analystmay recommendadifferent aternative. Onesuch
alternativeconsists of stratifyingthepopulation accordingto their incomelevels, and then apply
differentlevelsd subsdy for differentincomestrataon thebasis of need.

20.2.2 Advantagesand Limitationsof CBA

CBA hasanumberof advantagesand limitationsin practice. The advantagesare: a) It enablesthe
policy analysttowork out theactud costsand benefitsaf dternativepolicies. Inthisprocess, the
costs and benefitsthat have not been part of thediscussion may cometolight; the costs and
benefitsaremeasuredinmonetary terms, and thispermits thepolicy analyst tosubtract costsfrom
benefits; wecan computethenet benefitsfor eachpolicy alternativeand then comparethem; and
the CBA alowsusto comparedifferentprogrammeslike health,environment,educationetc.
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Thedisadvantagesd CBA areasfollows:

j Itputsexclusive emphasi saneconomic efficiency. The efore, theequity criterionismeaningless
unlesswecomputeCBA for different stratacf the population.

“ii)  Themonetary value isan inadequatemeasure o responsiveness, sincethe actual valueof

money variesfrom one person to another. For example, an extraincome of Rs.100 may
- havemorevauefor apoor person than rich.

i) When theactua market pricesare not available, thepolicy analystisforced to useshadow
pricesthat arein practicesubjectiveand arbitrary.

20.2.3 ldentification of Costs and Benefit$

In order toarriveat the best cost-benefit estimates, it isimportanttoidentify al costsand benefits
and measurethem in rupeeterm. In practice,it isvery difficultin many situations. However, the
policy analyst shouldtry tominimise theerror in estimating thecostsand benefitsby including dl of
them. For this, we classify thecostsand benefitsinto: (&) internal andexternal, (b) tangibleand
intangible, (c) directand indirect, and (d) net efficiency and redistributional.

i) Internal and Exter nal Costsand Benefits

Thecostsand benefitscan beeither internal or externa toagivenpolicy or project target group or
juridiction.What isinterna or externd to apolicy or project dependsupon how thepolicy analyst
drawstheboundariesto that policy around thetarget group or jurisdiction. If thepolicy aimsat the
society as a whole then there are no external costs or benefits. If the policy aims a a sub-
populationor a particul ar geographicd areathen thereareexterna costsand benefitsin additionto
theinterna costsand benefits. For example, construction of afactory in aparti cul argeographical
areamay provideemployment opportunitiesto somepeoplein thelocality of thefactory. The
pollution rel eased from thefactory may affect not only local peoplebut aso peoplelivingdown the
stream. Therefore, whilecal culatingthecosts and benefitsof apolicy, the policy analyst should
takeinto accountall thecostsand benefitsthat may beinternal or external to thepolicy.

ii) Tangibleand I ntangibleCostsand Benefits

Tangiblecostsand benefitsarethosethat can be quantifiedin monetary terms, such as, cost of
land, operatingcost, savings, avoidanceof futurecosts, etc. | ntangiblecostsand benefitsarethose
that cannot bemeasured in monetary terms. Improved quality of thelife,of people becauseof
cleanairisonesuchintangiblecost and benefit. Inthiscase, thepolicy analyst may attemptto
estimate theshadow priceshy makingsubjectivejudgments about themonetary valueof costsand
benefits For exampl e, theanalyst may try to estimatethe opportunity costsand benefits interms of
improved health and higher productivity of peoplebecauseof clean air and thelower costson
hedth care. Thus, many o the intangibleeffectsaredifficult to quantify.

iii) Directand Indirect Costs

Any policy or projectgeneratescostsand benefitsdirectly aswell asindirectly. Here, thequestion
iswhether the costs and benefitsaredirect or indirect to thepalicy or project. For example, the
cogisborne by government or peoplein hedthinsuranceprogrammeare classified. Indirect costs
and benefitsare those that do not relate to the objectives of aprogramme. For example, the
amount of leisuretimeor other indirect outcomes of the health programme areindirect costsand
benefits However,for the policy analyst theindirect costsand benefitsare not of muchimportance:
Therefore,theanayst considersonly direct costsand benefits.
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iv) Net Efficiencyand Redistributional Benefits

Here, the questioniswhether the total costsand benefitscrestean aggregatenet benefitsor they
havetheeffect of Ssmply redistributingtheincomeamong differentgroupsof population?Earlier,
you havelearned thet the net efficiencymaximises the net benefits. Theredistributional benefits are
thosethat redistributestheincomeamongvariousgroupsaf population without maximising t henet
benefits. Thenet efficiency benefitsand redistributional benefitsarealsocalled red benefitsand
pecuniary benefitsrespectively.For example, the net benefitd establishingafactory may produce
Rs.100 million in net efficiency benefits. Supposeanew market hascomeup in alocal area, it will
have redistributional benefitssincethelossd anearby marketisthegain of this new market.

20.2.4 Commonly Ussd Cost-Benefit Measuresfor
Policy Comparisons

Several cost benefit measuresareempl oyed to determinethe net efficiency of projects. These
measuresare pay back, discounted pay back, net present vaue, benefit-costratio, and internal
rate of refurn(IRR),

In thissection wewill discussin detail each of these measures, how to calculate, and compare
them.

i) Pay back

Thisisthesmplestamong dl thecost-benefit measures, It Smply ca culatesbenefits from acapital
project, the number of periodsit takesinfuture (and what amountit costsin each period) torepay

theinitial investment. For example, we examinetwo capital projectsA and B with their cost-
benefitflowsas givenintablé 20.1.

Table2). 1: Cost-BenefitFlow of A and B Capital Projects

e Cost Benefit Flow (in Rs.)
Project-A Project- B
0 -10,00,000 -10,00,000
1 * 4,00,000 3,00,000
2 3,00,000 3,00,000
3 4,00,000 3,00,000
4 2,00,000 2,00,000
5 2,00,000 -2,00,000

Each project hastheinitid investmentof Rs.10,00,000 at thebeginning. Thereisa positive cash
flow from both theprojectsA and B upto 4 yearsand thetotal flow isthe same, Thisdogs not
mean that both the projectsare equal, Thereis a negative flow for project-B in the 5™ year.
Although we can makeastatementthat project-A i ssuperior toproject-B since A hasapositive
total cost benefitflow, but we should not cometo this conclusion, sinceit does not take into
accbunt thetimefactor in estimatingthe valued thecosts. Therefore, thismeasure may not be
consi stentfor comparing projectsand isnot normally recommended.

Many d thepublicprojectsor policieshaveimpactsthat will befelt for nany years. Likeindividuds,
the public agenciestend to havea preference for benefitssooner rather than later. For example,
we could haveastrong preferenceof having Rs.80 today rather than having Rs.100 after two
years, that meanswearetakingintoaccaunt theinterest (opportunity costs). Therefore, we try to
discount the futuremoney tothepresent. Thatistosay, in theaboveexample, itis worthreceiving

Rs.80 today, rather than receivingRs 100twoyearslater. |
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if) Discounted Paiy back

Theshortcomingof thepay back method can berectified by incorporating thetimevalueof the
money. Thecost-benefitflows arediscounted to incorporatethetimevalue of themoney. We
discount future value of money to present valueby using an appropriatediscount rate (r). The
present valuedf thefuturemoney iscomputedusingthefollowingformula.

PV::FV[ 1 ]
1+r

Where, PV = Present valueof thefuturemoney
FV =Futurevaueof themoney
r =Discountrateusually expressedin percentage

n = Number of years(from year 0)
Supposein our examplewe assumethat thediscount rateis6 per cent . For example, for project
A, theFV at year 5isRs.2,00,000. Therateof discount weassumedis6 per cent.

1 Y 1Y .
Therefore, PV = 2,00,000(m] = zoo,ooo(mj = 2,00,000(0.9434)% =

2,00,000x0.7473 = 1,49,460. Thediscounted cost-benefitflowsfor projects A and B areshown
intable20.2.

Table20.2: DiscountedCost-BenefitFlow for Project A and Project B

Yexr Project A Project B
Cost- Discounted Cost-Benefit Discounted
Benefit Cost-Benefit Flow (Rs.) Cost-Benefit
Flow (Rs.) Flow (Rs) Flow(Rs.)
~10,00,000 -10,00,000 -10,00,000 -10,00,000
2,00,000 1,88,680 3,00,000 © 2,83,020
2 300,000 267,000 3,00,000 2,67,000
3 4,00,000 335,840 ~3,00,000 2,51,880
4 200000 1,58,420 2,00,000 1,58,420
5 2,00,000 1,49,460 -2,00,000 -1,49460

Obsarvethetable20.2, thereturnsfrom Project B do not pay back theinitial investment, but the
returnsfrom project A pay back inthes™ year. Whilethediscounted pay back methodisconsistent
—sgince it takesintoacgount thetimevalueof themoney — itfailstotakeintoaccount dl thecost
benefitflows generatedby each project.

Thediscountedcosts benefitscan al so becomputed using discounttable given at theend of this
Unit. For example,if you want tocal cul atediscountedfuture benefitsfor thefollowing data:

FV=Rs.5,500

n =4

ro=6% |

Then, PV,=Rs.5,500x0.7921 = Rs.4356
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iii) Net Present Value(NPVY

TheNPV method takes dl thediscounted cost-benefitflowsinto account. Thismethodyieldsone
valuefor each project that can beinterpretedeasily. The NPV for each project iscomputed by
totalling all thediscounted cost-benefitflows. If the NPV ispositive, the project yieldsbenefits
that exceed costs. If the NPV isnegative, we say that the costs exceed benefits. If NPV iszero,
wesay that theproject neither yieldsbenefitsnor losses. Thediscountedcostsand benefits are
computed using the sameformulafor discounted pay back method.

NPV =total discounted benefits+total discountedcosts.
Remember that asastandard practicethe discounted costsare expressedin termsof minus (-)
values. Table20.3showsan exampleof NPV. Notethat in thisexampleadiscount rateof 8 per
centisassumed.
Table20.3: Computing NPV for Project-l and Project-11

Year Project-| Project-11

Cost-Benefit Discounted Codst-Benefit Discounted

Flow (Rs.) Cost-Benefit Flow (Rs.) Cost-Benefit

Flow (Rs.) Flow (Rs.)
0 -10,000 -10,000 -10,000 -10,000
| 4,000 3,704 2,000 1,852
2 4,000 3,429 3000 2572
3 4,000 3,175 C 400 3175
4 4,000 2,940 5,000 . 3675
5 4000 2 5000 3403
NPV 5970 - 4677

Both the projectshave positiveNPVs. However, project-1 has higher NPV than project-11. The
comparison of projectshelp uswhen we have to choose among alternatives. Sincethe NPV
method allows usto take caredf thetime value through discounting, thismethod i s consistent.
Also, different discount ratescan betried for thesameproject and then comparethem to understand
the projected risk of each project.

iv) Cost-Benefit Ratio
Thecost-benefitratioissmply theratiod discountedbenefits todiscountedcosts.
CBR= _X_LR%
, 7 xDC
Where, CBR = Cost-Benefit Ratio
¥ DB =Total of al discounted benefits
s.pc =Tota of al discountedcosts

Observethat the CBR will haveanumerical valueof 1 whenboth discounted costs and benefits
areequal. The CBR will have anumerical valuehigher than 1if thebenefitsaremore thanthe
costs, and CBR lessthan 1if the benefits are less than the costs. When we compare several
projects, wechoose aproject that hasthe highest CBR. Wewill illustrateCBR with anexample,
which isrepresented in Tables20.4(a) and (b). It isassumed that thereis a discount rate of
6 per cent.
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Table20.4(a): Discounted Cost Benefitsfor Project A

Year Codis Discounted Benefits Discounted
(Rs.) Cogs(DC) (Rs.) Benefits(DB) /
(Rs.) (Rs.)
0 10,000 10,000 0 0 ‘
1 0 5,000 4,717
2 5,000 4450
3 0 0 5,000 4,198
4 2,000 1584 5,000 3,960
5 0 5,000 3,736
Total 11,584 - 21,061

CBR for project A = Total of DB/Total of DC=21,061/11,584 = 1.82

Table20.4(b): Discounted Cost-Benefitsfor Project-B

Yer Cogts(Rs.) Discounted Benefits(Rs.) Discounted
Cogts(DC)(Rs) Benefits(DB) (Rs.)
0 10,000 10,000 0 0
1 0 0 4,000 3,774
2 0 0 4,000 3.560
3 0 0 5,000 4,198
4 0 0 5,000 3,960
5 0 0 8,000 5978
‘Total 10,000 - 21,470

CBR for Project-B =Total of DB/Total of DC=21 ,470/10,000=2.15

Both Project-A and Project-B havehigher CBR. However, Project-B will be preferred because
it has higher CBR than ProjectA.

v) Internal Ratedf Return (IRR)

Thisisanother cost-benefit method being used. In earlier cost-benefit methodswe assumed a
discountingratethat will bring thefuturecostsand benefitsto thepresent value. Itisoften difficult
to determine theratea which future bendfits should be discountedtot he present value. I n addition,
decisionmakersare often morecomfortablewith valueexpressedin termsof percentagerather
than by some other cal culus. TheIRR ‘computes adi scount rateat which discounted benefitsequal
discounted costs. TheIRR isthemethod that doesnot depend on theassumption of discount rate
and determines avalueintermsd apercentage. | nother words, thediscounted present val ueof
costsminuspresent valuedf benefitsequa tozero. Tocompute IRR, weequateinitial investment
with discounted(r) futurebenefitsand thenfind r, that is, termed asIRR.

Supposewehaveinvestedinitially Rs. 10,000 in year O, and from year 1toyear 4 weareexpecting
thebenefit of Rs.5,000 eachyear. Thiscan beexpressed mathematically as:

o 1\ 1 ¥ L 1V
10000 =5000| —— | +5000| ——— | + 5000 ——— | +5000| ——.
| ‘ } +R ' 1+R | 1+R

1+R
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Inorder tofind r we need afinancial cal cul ator,or computer worksheet, that is, beyond the scope
of this Unit.

In thisUnit, we will discusshow tointerpret IRR, comparewith NPV, whichiswidely usedin
cogt-benefitanays's, and understand thelimitationsof IRR in choosing theprojects. Consider the
examplegivenintable20.5.

Table20.5: Cost-Benefit Flowsfor Project-X and Project-Y

Year Project-X Project-Y
Cost- Benefit Discounted Codt- Benefit Discounted
Flow (Rs.) Cost-Benefit Flow (Rs.) Cost-Benefit
Flow (Rs.) Flow (Rs.)
0 -10,000 -10,000 -10,000 -10,000
[ 5,000 4,630 1,000 926
2 5,000 4,287 1,000 857
3 5,000 3,969 1,000 793
4 5,000 3675 20,000 14,700
NPV - 6561 - 1,276

In table 20.5, we assumed a discount rate of 8 per cent for computing NPV for Project-X and

Project-Y. Forthesakeof convenience, we have showncostsanddiscountedcost by using minus
symbol. Thissymbol is not used whilecomputingIRR. Simply takeal numbersas positive.

Supposeyou havecomputed IRR for Project-X and Project-Y usingafinancial calculatoror a
computer worksheet, you may get | RR roughly 35 per cent for Project-X and 25 per cent for

Project-Y. You havedready seen NPV for Project-X as6,561 andfor Project-Y as7,276. As
per theNPV criteriayou havechoosen Project-Y becauseit hashigher NPV. But asper theIRR

criteria, you choose Project-X becauseit has higher IRR. Thisisclearly aninconsistency. The
resultsmust al sohavesurprised you. Canyou guesswhat happened?If youlookclosdly at benefit
flowsfor both the projects, Project-X hasconstant flow of benefitsandishigher than Project-Y,
especiallyfor thefirst 3years. For Project-Y, therearelower benefitsin thefirst 3yearsand

suddenly the benefits shoot up 4 timeshigher than that of Project-X for the4™ year. TheIRR

assumes reinvestmentof thebenefits at aninternal rateof returnrather than a thecost of investment
asinNPV. Therefore,theIRR will be higherfor the Projectsthat generate higher benefitsin the
initid years

Whenthedecisionmaker hasafixed capital budgetand cannot exceedthecellingevenif aproject
yields higher pogitivereturns,wecal it ascapitd rationing. Insuch cases, sdecting IRR method to
compareprojectswill beinappropriate. Thusasexplained earlier, theIRR assumesthereinvestment
of benefitsat aninternal rateof returnrather than at thecost of investment in NPV. Consider data
from theexampl e, presentedin table 20.6:

Table20.6: NPV and IRR on Investment

Project I nvestment (Rs.) NPV IRR
[ 1,000,000 60,000 22%
I 10,000,000 800,000 1%
m 20,000,000 2,000,000 15%

If thereisno capital rationing, we may chooseal | the projectssincethe NPV arepostiveand TRR
are at an acceptablelevel. In case, thedecision maker facescapital rationingof say Rs.20 million,
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then thechoice of projectdependson thelKR. SinceProject-I and Project-II havehigher IRR
thedecision maker may choose either of them. On theother hand, if you look at NPV he may
choose Project-111sinceit giveshigher NPV than Project-1and Project-II put together.

Whileitisnot difficult tocomputetheIRR, it suffersfromtwo limitations. First, theelement of
inconsistency limitsthe usefulnessd thelRR method. Second, when there are negative cost-
benefit flowsthe computationd IRR becomesdifficultand onehasto useamodifiedIRR method,
adiscussion of whichisbeyondthescoped thisUnit.

20.2.5 Choosing a Cost-Benefit Method

In section 20.2.4, we haveintroduced a number of cost-benefitmethods. Each of these methods
has some advantages and disadvantagesin choosingthesuperior projects. The pay back and
discountedpay back methodsmay besimpletocompute, but arenot acceptablefor any project
selection. Hence, thesetwo methods arenot used by most of the policy analysts.

TheIRR method hassome limitationsin Stuationslikecapita rationingand scaledifferences(scae
differencesrefer to therelativesizeof thecost-benefitflows). The cost-benefit ratioisfinefor
finding theproject, that is, most efficient. But thismethod does not work whenthereis capital
rationing.

TheNPV istheonly method, thatis,widely used andismostly preferred toIRR and CBR. Also,
NPV ismuch easier tocompute than IRR and offersasimplebasistoaccept or reject a project.
Theonly disadvantaged the NPV isthatit favourslargeprojects. Many policy analystsdo not
suggest relianceon any single, but instead measurea variety of criteriaor acornbinationaf themfor
evauating projects.

20.3 INTER-SECTORAL INPUT-OUTPUTANALYSIS

I nter-Sectoral I nput-output analysisderivesits namefrorn{he Work of Wassily Leontief. This
work earned him the Nobel Prizein economicsciencein 1973. Leontief iswell knownfor his
scepticismabout abstract economicmodel lingand respectedfor hisconcern with concrete data
acquired through careful observation and measurement. Leontief’s aimistoanalyseinasystematic
way theinter-dependenceof acountry's industrial sectors. For thisreason,sometimestheterm
inter-industry analysisisusedfor input-output. Theinput-output analysisisalso knownasEconomic
Effects Analysisor EconomiclmpactStudy Anaysis.

The principle behind inter-sectoral input-output analysisissimple. It assumes that thereisan
interdependenceamong varioussectorsaf theeconomy likeindustrial, governmenta ,and househol d
sectors. Eachindustry or sector requirestheoutput o othersasinput in their production process.
For example, in order to produce oneton of iron, we need x,, tonsof scrapiron, X,, tonsofiron
ore, x,, tonsof coke,andx,, kilowattsof electricity, etc. Heretheproductironiscalledoutput and
theingredientslikeiron ore, electricity etc. arecalled inputs. Theinputsx,, X,,, X,, ...are aso
called production coefficientsthat reflect underlyingcasual rel ationshi psbetween the production
and consumption of goodsand services.

Inter-Sectoral input-output analysi sseekstoexplainand predicttheinterdependence among various
sectorsof theeconomy. Input-output analysi shas been appl iedtoavariety o forecastingproblems
likeimplicationsof aternativetaxation programmes for industrial growth; effectsdf industrial growth
on thedemand for water r%durces; effectsaf industrial growth on theconsumptionof energy
resources, etc. Oned themost important applicationsd input-outputanalysisistheformationof
anational incomeaccountingmatrix. Theinformationfrom the input-output tablesisusedfor
economic planning.
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In practice, the number of sectorsincluded inthebasicinput-outputtablecan vary fromafew to
hundredsor even thousands, depending on the desiredlevel of disaggregationand theproblemat
hand. Therefore, thedatacollectionand compilationfor input-outputtablesisan expensiveand
time-consumingprocess. In addition, thelargecomputationa requirementsof input-outputanalysis
isahandicap. However, with thewidespread useof computersthisproblemhas been eliminated.
Theinput-output analysismethod iswidely used asatodl in policy evaluation. The United Nations
recommendsi nput-output analysisas aplanningtool for devel oping countriesand has sponsored
astandardised system of economic accountsfor the development o input-output:models.

20.3.1 Transactions Table

Thetransactionstableisoneof theprincipal analytictoolsdf inter-sectora input-output analysis
showingtherelationsi n monetary terms amongconsumingand producing unitsinsociety. This
tableprovidesusthe informationabout thei nputsand outputsactualy employed in theproduction
and consumption processesaf theeconomy. Table20.7 providesahighly smplifiedtransactions
tablethat showshypothetica monetary valuesof varioussectorsaf aneconomy, namely, agriculture,
manufacturing,andlabour services. Thedistributionof eachindustry'soutputin theeconomy is
found by readinghorizontallyacrosstherelevantrow. For example, thetota output of agriculture
sector isRs.300 billion of whichRs.40 billiongoesto agriculturesector itself and Rs.190billion
goesto manufacturingsector asinputs. Therest, Rs.70 billion,isthefina demand. Similarly,the
origin of eachindustry's inputscan befound by reading verticallydown thecorresponding column.
For example, out of thetotal inputs Rs.125billionfromtheagriculturesector, Rs.40 billioninputs
areconsumed by theagriculturesector itself, Rs.60 billion comesfrommanufacturingsector, and
Rs.25 hillionfromlabour servicesasinputs. Anindustry may buy itsown product (output) asan
input. Forexample, themanufacturing sector consumesRs.40 billion (thecell value in thesecond
row and secondcolumn). All themain diagnal cell srepresent theseflows. Thesetransactionsare
adsoknown asintra-industry flows.

Anindustry alsosellsfinal demand. For example, manufacturingindustry sellsRs.80 billionfinal
demand. Apartfrom isiter-industry flows, asector can useother non-industrial inputs, such as,
| abour servicesin our example. Thetotal outputequalsthetotal inputs.

Table20.7: Hypothetical Inter-indus_tryTransactionsTable(Rs.in billions)

Inputs
Agriculture | Manufacturing Final Taoa
; Sector Sector | Demand | Output
Agriculturesector 40 190, 70 300

174}

= Manufacturing sector 60 0 80 180

Q .

= Labour services ( 25 ) 0 80

= ! , ‘
© Totd input | 125 | 285 150 560
- : | I 1. 1 I .|

20.3.2 Production Coefficientsin Input-Output Analysis

Thesecondanalytictool usedin inter-sectoral input-outputanal ysi sistheinput-output coefficient
matrix representinginter-dependenci esbetween consuming (input) and producing (output) sectors.
Table 20.8explains thetechnical coefficients for the datagiven intable20.6 (Transactionstable).
Each coefficient expressesthenumerical ratioof inputsrequiredfrom particul ar sector to produce
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thetotal'outputof asector, Thecoefficientsarecal culated using thefollowing formula.

Ly

Where, a, = input-outputcoetficient correspondingtothei® columnand;® row of the
production coefficientsmatrix table.

th

I = inputin termsof monetary valuecorresponding to thei® column andi” row of the

1
transactionstable.
O,= totd output of thej* row d thetransactions table.

Forexample, a,; =1, /O, =Rs.190 billion/Rs.300 billion=0.63

Herel,, representstheinputs required by agriculturesector (Rs.190 billion) from manufacturing
sector. Thetotal output by agriculturesector isRs.300 billions, What doesit mean for us?The
production coefficient indicatesthat theagriculturesector takes Rs.190billion worth of inputs
from themanufacturing sector to produce Rs.300 billion worth of output. 1n other words, the
coefficient 0.63indicatesthat to produce 100 unitsof agriculture product, we need 63 units of
manufacturing product. Also, observethat every sector consumes (inputs) aportion of itsown
product (output) in order to producefurther outputs. For example, from table20.8it can beseen
thet theagriculture sector consumes (input) 13 unitsof itsown product (output) in order to produce
100 unitsof output.

Table20.8: Production Coefficientsin I nput-OutputM atrix

Inputs
Agriculture | Manufacturing Final- Total
Sector Sector . Demand Output
Agriculture sector , 013 0.63 023 1.00(300)
3 Manufacturing sector. 033 022 044 1.00(180)
é" Labour services 031 0.69 000 100(80)
Q Totd input 125 285 150 560

20.3.3 Forecasting — Using Input-Output Production Coefficients

Using the i nput-output production coefficientsmatrix (asshownintable20.8), thepolicy analyst
can attempt avariety of forecasts. Forexample, if policy makershaveallocatedfundstosimulate
a20 per cent growth in manufacturingsector, thetotal output in manufacturing sector increases
from Rs.180billiontoRs.216 billion (that is, Rs. 180 billion + 20% of Rs.180hillion). Sincethe
production coefficient for agricul tureand manufacturing sector iS0.33 (cell in column 1 sow 2,
table 20.8) the agriculture sector input to manufacturing sector increases toRs.71.28 billion
(0.33xRs.216 hillion) from thecurrent R%.60 billion (table 20.7).

204 CONCLUSION

Inthi sunit, wehave presented cost-benefit and input-output methodsfor evaluating proposed
policiesor projects by thepolicy analyst. Wehaveal so discussed themeritsand disadvantagesof
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each cost-benefit method. TheNPV isthemost widdy used method d socid cost-benefitanalysis
for comparing and choosing aternative projectsor groupof projects. Thecost-benefitratiois
another method for decision-makingfor comparingand choosinga project. TheIRR isa souseful
for project evaluation, but it has somelimitations. To sum upour discussion on the cost-benefit
methods, it isalwaysrecommended to usemorethan onemethod and draw the inferencesthat will
help thedecision makersto choosetheright project.

Economicefficiency and equity areuseful criteriain project appraisal. Variouskindsof costand
benefitsareclassified to have aclear understandingon what to includeor not in computingthe
cogtsand benefits. AlthoughthisUnit reliesheavily on numerica analyses wehavetriedtominimise
them keeping in mind the needs o learners. Obviously moreemphasisisplaced on inferences
from theresultsof numerical analyses.

Inter-sectora i nput-outputanalysi sexplai nstheinter-dependenciesamongdifferent sectorsdf the
economy. By analysingdatafrom theinput-output table, we can understand how inputscontribute
to output within asector or acrossother sectors. The policy analyst can asoplanfor changesin
other sectors on the basisof expected output changesin each sector.

20.5 KEY CONCEPTS

Capital Rationing :  Thisrefersto thefixed capita budget, with aninability toexceed
the budgetlimitsevenif thechosen projectswouldyidd positive
returns.

.,Cost-Ben€fiRatio :  Theratiod discounted benefitsto discounted costs.

Discounted Rate :  Theestimated or assumed rate at which thefuture benefits
declinetothe present value,

EconomicEfficiency I Thisisameasureof net benefitsaccruingthrough apolicy to

. thesociety.
Equity . Equity seeks to determine the systematic reallocation /

redistributiondf costsand benefitsin waysthat favour people
(‘leastabl e to protect themsel ves) than the people who are
areadyinan advantageousposition.

Input-OutputMatrix - Atablethat representstheinter-dependenciesbetween
input-outputunitsd different sectorsof theeconomy.
Internal Ratedf Return :  Theratea whichdiscounted costsequal to discounted benefits.
Net Present Value(NPV) . Itisthesumof discountedfuturevauestothepresent value.
Scale Difference . Thisreferstotherelativesizedf thecost-benefitflows.
TransactionTable - . Inter-sectoral input-outputtableshowingtherel ationshipsin

monetary termsamong varioussectorsof theeconomy. «
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20.7 +ACTIVITIES

1) Criticdly evaluatetheusefulnessof cost-benefitanaysisin publicpolicy andysis.

2) Dfi netheterms economic efficiency and equity and assesstheir importancein cost-benefit
andyss.

3) Describethevariousmethodsof cost-benefitanaysesusedin policy evaluation. Compare
and explainwhichis better and why?

4) ,Computethe net present vauefor thefollowing4 projects. (Thecostsand benefitsaregiven
inmillionrpees).

Year Project-A Project-B Project-C Project-D

Costs | Benefits Codgs | Benefits Cods Bendfits Cods | Benefits
0 1,000 0 10,000 0 0 10000 o
[ 0 200 0 2,500 0 200 0 2500
2 0 200 0 3,000 0 200 0 3,000
3 0 200 0 3,000 0 200 0 3,000
4 100 150 0 3,500 100 150 0 3,500
5 0 200 0 4,000 0 200 0 -4,000

Discount rate= 6% Discount rate= 6% Discount rate= 8% Discount rate = 8%

If you areapolicy analyst, which project wouldyou recommend to the decision-maker?
Why?

5) A policy analyst haseval uatedthefollowing three projectsby computingthel RRfor each
project. Theinvestmentisthesamefor dl the projects. Draw your inferencesin selectinga
superiorproject.

Project | A | B C
RR LQO% 2% | 15%

6) “How dotheinter-sectoral input-output tableshel pin policy analysis? And alsoexplain the
limitationsadf this method.
7) Usingtable20.8,forecastthefollowing:

a)  Thepolicy maker wantstoincreasethe agricultureoutput toRs.350 billions. What will
bethecorrespondingincreasein manufacturing sector?

b)  Considertheproduction coefficientaf 0.69 notedin column 2 and row 3. What does
itexplain?
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