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The assessment of the economic viability of techneologies and
technological projects is usually done through the application of
the cost-benefit analysis method. There are at least three types
ot cost-benefit analysis that have becaome progressively popular
over the years : financial cost-benefit analysis, ecaonomic cost-
benefit analysis and social cost-benefit analysis,

The cost-Benefit Analysis Methad

The task of evaluating technologies and projects has always
been fraught with uncertainties. To establish the financial and
sconomic viability of technelogiss and projects, traditionally a
financial and economic cost-benefit analysis bhas been carried

cut. . However, in the last few years this method of evaluation,
especially in the way it has been applied, has been losing
credibility. In addition, there has been increasing demand *o

also  evaluate the social impact of techneloglies and projects,
including the impact they have on the lives of the people and on
the enviraonment.

The experience of peaople whose lives have been affected’ by
dangerous or lnappropriate technologies has been very unpleasant,
ta say the least, and this has led, perhaps for the first time,
to the - scrutiny of new technolegies, and their anticipated costs
and benefits, by individuals and arganisations outside the
government.

The cost benefit analysis method of evaluating technc}agies
and projects 1s today being questioned primarily for the

folliowing reasons:

1. Scrutiny of past projects has shown that even those costs

and " benefits which are easily quantifiable and therefgore
could be easily anticipated within the traditional,

financial and economic, framework have often been wrongly
estimated. :

Not only have the costs been under estlmated but the
benefltb have also been exaggerated.
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& O B haz now been recoghized that there are additional rcosts
. of most technologies and projects which have not beern . taken
into consideration in the cost-benefit analysis. The two
most significant among these are the s=sufferings of the
affected people and the impact on the environment.

It is alsco nuw:generally recognized that it wopuld be
imppesible to measure these in purely financial or economll

terms.

i iIn general, though no retrospective cost—-benefit analysis
has been done of techrnologlies and projects  1in India, - to
COompare their &sctuwal costs and benefits with those

anticipated, the evidence available on the basis of studies
of spme projects and technologles suggests that many of them
have had higher coste than benefits, and certainly much
inferior cost-berietit ratips to what was anticipated or
required. This hae resulted in a belief that technologies
and projects must be evaluated in a wider and more realislic
perepective. ;

Difrerent Tvpes pf Cost-Benefit Ana]vsis

A financial cost-beneflt analysis only conesiders the purely
monetary <copsts to be incurred, like. the cost of inputs and
labour.  Similarly, it takes into account only the - monetary
benefite flowing to the project, like income from s=sale of
technology, the water rates collected for irvigation projects,. or
revenus earned through =sale of electricity from electricity
projects. '

: An - economic  cost-benefit analyels consigders the
economic costs  of the project which are to be borne by the
society, for example the lpss of produce from land to  be
submerged or used, or the economic loss of fisheries, or timber
antd firewood, even though this is pet a monetary outflow from the
project. Aimong benefite it would comnsider the economic  benefits
of enhanced electricity, consumer commbdities or crop production,
even thpough this does not represent a monetary inflow to the
project. : ' :

A social cost-benefit analysis calculates the non-
economic costs and benefits that the project has, for example the
gislocation and suffering of the people who have been rendered

Jobless or ocusted. It similarly seeks to examine the non-
economic benefits, for example the benefite fTrom better
communication, quicker travel or provision of dramking
water. A sorial cogst-bhenefit analysise aleo includes an
environmental impact assessment, assessing fTor example the

biplogical loss due to destruction of forests, pollution, or
benefits like better sanitation.
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All these methods of analysis together give<the ability
to appraise a given project, -and to compars it to other
‘possible’ projects which have been similarly analysed. I+ is
therefore essential, - in order to appraise a project, that
‘alternatives to  the project under constructicn be  adequately
studied to provide the option of making the optimum investment
choice.

While conductlng a coest—benefit analyzls, it has to  be
ensured that alI the guantifiable firnancial, economic and social
costs and benefits are computed, and cmmputed realistically.

Next, the project has to be lmplemnnted in as short of
tlme 2s possible, and certainly within the stipulated perlcd to
ensure tnat the benefits become available as soon as possible and
that the costs remain within: the levels anticipated.

Fetrosperitive Cost—Benefit Analvsis

To verify the accuracy of cost-benefit proijections, it
is necessary to look at technologies and projects in retrospect
and evaluate whether they were within the stipulated costs and
are giving the projected benefits, and if not, why not.

The major issues that remain cutstanding,. even after
such a cost-benefit analysls ‘has been done can be summarised as
fDlle : :

Lo The need for a class benefit analysis

In India, with its stark social and economic disparity,

there 1Is an avowed commitment to eguity and socialism. The
Constitution of Indie, for example, describes the natien as  a
"sovereign Democratic, Socialist Republic'. It is therefore not

enough faor a project to have benefits greater than costs,- it must
te ensured that the benefits of the prolect go primarily to the
.poor, while the costs are horhe ‘primarily by the righ. In  any
case, the converse is certainly not justifiable.

Even where technologied are found to be financially and
economically viable and are assessed to have greater. social
benefits  tham costs, it is important to assess which strata of
socliety such a technglogy benefits. . tinfortunately,  technologies
Jafef often introduced which appgar to -he econeomically viable but
" which end up in widening the gap between the rich and the poor.

{ne * reason why this happen5 is hecause very often
technalaglcal innovations make low return activities or resources
. into High economic return activities or resources. The control
‘over éudh'activitiesnand resources also consequently shifts  from
the poor to the rich and powerful. This dis especially the case
where a technology is sought to be introduced in societies  which
are stratified, economically and socially, and where the poorer
segments of the society, though in a majority, have not been able



to organise themselves into an effective social and economic
force. : e :

At a macro level, the changes in ownership  of
agricultural land especially in "green revolution” areas, the
shift of control over forests, mineral resources,  water and
building materials are all examples of this. Internationally,
much of the logic of colenialism and neo-colonialism is based on
enhanced production capabilities made possible  through
“technological innovations. At a macro-level, the development of
motorised transport and refrigeration has deprived the poor ~and
the children of thousands of villages in India access to milk,
fresh fruit and other locally grown food-stuff.

Anather example of this is perhaps the efforts to
introduce a rope making machine in areas of Saharanpur District,
Uttar Pradesh, where traditionally 40,000 families belonging to
the socially and economically backward classes have been making
rope (Ban) from a local grass species called Bhabbar. The
activity of making rope out of  this grass 1is very labour
intensive and requires long hours of work from all members of the
family. The consequent productivity and income levels are very
low and despité hard work, these families remains among the
poorest cf the poor.' - .

There was, some years back, a well intentioned effort
to introduce a machine that could make the task of these families
much easier and could significantly increase their productivity
and income. HQWever, when some such machines were introduced an
an experimental basis many of the rich traders in Saharanpur, who
till then had not shown any interest in the rope making activity
because of the poor economic returns, became interested and
procured some of ' these machines. By follawlng the age old
pattern of artificially lowering thp price of rope, they ensured
that many aof the traditional rope makers went out of business and
were forced to become wage labourers in their facilities on
income levels which were even lower that what they could earn 'on
their own. o :

Thé‘ introduction = of this new technology, therefore,
threatened to disrupt the social -and economic life of the region
by transferrlnq control over the actvvxty from the poorest of the
poor to the well- ~to~do, but for.the happy circumstance that these
machines did not finally work and the whole initiative had to be
scrapped. This is one of the many examples that can be cited of
how the introduction of technology inte a stratified society,
which 1is not vyet organised for ensuring Social justice, can
actually be counter productive. Similar experiences have been
recorded in the area of agriculture, especially during the
1ntroduct1nn of a high’ yleldlﬂg varl?tles, and in SOClal and farm
forestry.



The conversion of poor and degraded agricultural lands

into Eucalyptus, Cé5uarina and Poplar plantations in many parts

of the country have not only denied thesze lands to. small_ and_
marginal farmers, and landless people who used them tor marginal
agriculture, but has also significantly reduced the demand for
agrlcultural labmur in’ the rura} areas. .

The lesson the he learnt fram all th15 is  not 'that'
technolagy upgradutlmﬁ and 1ntroduction are und951rable._,ﬂn ';
the contrary, they are crucial and .there can be no future for the
society unless rapid  techrmological  advancement takes place.
However, the important -lesson . is . that the introduction of
technalagles must be preceded by a process of spcial DrgaﬁlﬁdtlDﬁ
and that ‘the choice of technologies and the. method of
introduction must be determined on the basis of .the pFEVnJ]lﬂQ
social realities. ‘

Another major resson: why a.Clas —beneflt . analysis  is

impoﬁtantw‘where guesticons of technology are cnﬂcerned, is, that
very often & new tELhnology converts resources . tradltlonally

being used by poor rural communities into new commodities which,
“hy vzrtue_of their tost and avatitlability, are acc9551ble only to

the rich and ‘the urban. when huge hfer_ZEIECtFIL pfOJEctc_
submerge vast areas nf foreste and-“agriculturalz‘lands, . these,
sustainable resources ‘which- . hawve  been auppurtlng ; Fural

populations  for hundreds of years, in effect get cqpvehtad cinto
electricity which is mainly diverted to urban areas, industrial

comp]eAen' and to rich farmers. - Whereas in & - narrow  financial
ang ECDanlC '5ense, suth projects ‘can. be established, to  he
beneficial. However, ~ in terms of distributive Jjustice, ‘such

prosects are undecsirable, especially. when the basic needs of the
pobr  are Satrlf1CEd fDr luxury and wa:tefu1-cmn3ummtlcn.,9j the
rich, -

2. N ‘Cbstind sccial énd envirUHMEnta] parameters

Gne of the major dlfflCUltlE% 'in . assessing tEChnﬂnglES
is the__ 1nab;11ty te  put accurate . costs: to spcial and
environmental parameters. Econromics, as a science,. haa this
Linherent weakness that it can only gquantify the cost of ‘thuﬁe'
commodities which are either an input to, or an output of, an
economic activity. ' It rcan only:give e replacement. cost.  For
example; it can ca=t a tree in terms of -the replacement cngt. of
the timber and the coal- energy equivalent -that it could, prgv;de;
or the fertlllzer potential of its leaves and perhaps . the. food
potentlal of its frults.‘ However . “the.many other functlans of a
tree, especially its ecological  functions mfrich cannot be
replaced by &n economic process; become valueless. ) )

'éimilarly,”_the'ﬁealth'hazarﬂs.that a techholagy;‘might
"poOsE  Ccan only be measured economically in terms of persnnfdays
Ipst or the cost of hospitalisation and medication., There is no



way of measuring human miséry and social dislocation 'in  economic
terms. '

. Such dlff:cultles have'led to these: env;ronmenta] ~and
EDcaal cbcts b91ng totally lgnored whllE agcescing féchnologies,
-which are not 5D51a]1y or . envlronmentally viable. -:Altermpatively,
this . has led. to the. uttachlng of notional and“mostly irrational
_ costs ~to 5Dc1=l and envzronmental parameters, thereby making &

-mockery of the whole prncess of cost benefit analysxs. Yea BH B B S

'Desplte 'thl‘fT b91ng ‘a very major 'constralnt.Ain- the
proper, asgecsment of. technologle , very little effort. seems.. o
have been, . ‘at least in Indla,_to try and develop capabililties to
‘more accurately reflect social and phvironmental costs. in . cost-
benefit ana1}515.* There hac also been an unwillingness to accept
that even non-guantifiable parameters should have an influence
while aseessing the economic viability of technologies

. -Guestions of optimality

& cost-benefit analysic makes no sense unless it
involves an analysis of alternative technologies and options and
ie used to determine optimality. Even in our day to day lives,
the sotatement of the cost of a commodity cannot be a basis Tfor
deciding whether that commodity is worth buying. We always try
and discover what is the cost of other commodities with. the same
utility, and whst would be the cost of not purchasing this
commodity. '

: Unfortunately, very Tew technologies in India are ever
assessed in  terme of their optimality. In most cases, the
guestion of the sort of technology to be used is pre-determined
and then efforts are made, by making marginal adjustments - and
changes, to ectablish the eConomic viabililty of the pre-selected
technology. This obviously leads to a situation where even when
such a technology is in itself economically viable, it is not the
best option available and in that sense not decirable. Major
changes in our methodology for assessing technologies, and in pur
planming and implementation processes, are urgently required in
. order to ensure that society gets the best available options.

8. Lark of objective standards of professionalism

Orne of the major reasons why there continue to be angry
debates regarding the desirabillity of varipus types of
technologies, is the ogeneral lack of confidence, among the public
and among concerned professionals and planners, regarding the
process of techno—economic assessments. Part  of the problem
comes out of the lack of objective standards by which the
technogconomic viability of certain technologies can be measured.
However, much of the problem arises cut of past experiences where
professionals and professional organisations involved in
assessing the viability of technelogies were either incompetent
or ineffective. The disaster at Bhopal, the acknowledged health



impacts of many pesticides and drugs, and the health and
environmental hazards posed by many processes, are some of the
many examples aof this. : '

: If, therefore, the introduction and development-: of
technology. ‘is te have the support of therpublicg the indicators
which  determine its viabililty must be objective, and gasily

~undarstandable and demonstratable. Frofessionals - who  are
involved 1in assessing such technnlmgies must-ne-'both campetent
and” . ochijective.  There must also be a very rigourous system of .

evaluation, so that where an approved technolagy is ‘subsegquently
proved to be sociallly or economically unviable, those who were
involved in assessing it must be made answerable. Such measures
would go a long way in building up the confidence of the people
©.in comadern technology and in ensuring that teﬁhnalagy becomes a
means of development, rather than'dévelcpment bhecoming an alibi
for the promotion and inappropriate technologies. '





