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Davic Stuckey openec the "State of the Art or Eicges
Techrology, Trancesfer, and Diftfusion” Conference w1fh & challerige
1 the participants to provide the detailed economic and
production informatiorn on biogas technology that could justify
its expanded use. He maintains that in spitevof extensive
experiernce with kiogas in research settirvips and actusl field
operation, too little is krniown to estimate its value or
potential applications:

"Surprisinoliy, there is a dearth of substarntive data on

[WH

which to evaluate the ecorncomic viability of b N This 1

o2

n
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narticularly acute in the arse of irvdusirizal anc
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applicaticons, but less so with domestic enc community level
applications. However, in the latter two cases, mzst of the
data come from India and are derived from theoretical desicn

i

n
o
n

ures using the floatinp cover design with catile dung as
the feedstock. It 18 obvious with such a narrow ceta bacse
that few, i1f any, cornclusions can be drawri about ithe
viability of biocgas under other circumstances, e.p. using
different designs and feeds in different social and
environmental milieus, and in varying areas of application.
Ard the problems do rnot end with the collection of data.

Stuckey argues that no agreed upon methodology existe for

evaliuating the significarce =f the data:

"In addition to a lack of subetarntive data, existing

economic evaluations suffer from the lack of an agreed upon
methodolagy. Common problem areas include: lack of data on
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the 7 fect of tectracal parametersz oo plast perfornanceg

valustion of inputs; valuatiorn of biopss in relation to
substitutable fuele anc end-uses; veluatiorn of slurry with
regarde to 1ts use as & fertilizer/ecil]l conditioner and
ariimal feed; marginal utility of cutputy; and the vaiuvation
of seconmdary bernefits. A cornsensue orn methodolagy rneede to
be developed which will allow economic date to be compared
amonpst the various applications, under varyirng
circumstarnces, and enablecs rigorous econcmic comparisons to
be made betweer biogas and aother renswable energy
techrnologies or with conventiconal ernergy sources.
Yaclaav Smil {ollowed Stuckey'es approach with a rvesvaiuvation
ot the Chinese biopas program, which is by far the most
ambitious in the world, He claims that the/disappointing
performance of many of the Chinese digesters and changes iw the
country’s agriculture policies have taken the steam ocut of
biocas developmernet. He estimates that the t2tal rmumber of
Chirese digesters has dropped from 7 millicn to 4 millicon and
that pes production in cold climnmates fallis far short of
expectations. Smil lis?s the following cbstacles to the
diffusicorn of biogas technology, the impact of which has been
vastly uncerestimatec:

"The steady flow of organic wastes needed for conmtirucus
hiph-efficiercy operation of bicgas digesters is aften
absent. Climatic factors make the year-round gereration
impossible or they cut producticor during cold months to a
fraction of peak floaws making it impossible to rely on the
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el &s the me.r. source
abourng: the structures mayv be simple bBut wor manehipo must te
first-rate if the cortairver is 1o remain lesrpront ander
pressure for years and be easiy clearec anc mainteined.
Uperation may appear straightforward in experimenial set-upe
but everyday care ir actual rural setting will be far from
approaching the optima of acidities, alkaliﬂéties, C/N

raticos, temperatures, liguidities, and uniform mixing

reguired rnot only Tor the best performance but, 17 left to

deteriorate for & while, for the very survival of a digester
&5 & bicgas genersator rather tharm as & zimples fermerntation
oit. "

Bmil alsa points cut hicw nontechroacsl vactors cars infliuence

the adopticon of biogas technolagy. The Chinese government
recertly chanped its policy to allow individual farmere to plant

trees to produce firewood. Chinece farmerse are accustomed to

usinmp fTirewsod for cooking and are likely to prefer it tao
biogas. Now that they have the cpportunity to plant trees, many

are abandoning their biogas plants. China has aliso allowed
farmers more freedom in choosivng what crops to grow, anc many
farmers have switched to cropse that they can sell for cash.
Mowvivig ints the monetized econcmy has changed their view of what
is ecomomical. In Sichuan province, where biogas has ernjoyed
ite preatest success, many farmers have found i1t more economical
to devote their erergy to expandivng crop production arnd to buy
ernergy and fertilizer rather tham tend a biogas digester. This

charige of heart 1llustrates the difficulty of assessing the
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ec vy c viabaillty of Diropae techmoiogy.,

Eoth Smirl ard Stuc<ey spoke favirably of ine poterntial of
bicpes, but. bath emphscsiced that the technrolopy e not
uriiversally applicable. The praoblem 1s ot with bicgas
technology but with the urrealistic prrogecticorne some people
claimed for its energy conmtributiom. BRicpas has succeeded
admirably in scome situations, both would agree, but Stuckey
arpgues that we really do not have a clear i1dea of how well it
has succeecded, and Smil claime that ite potential is real but
very limited. Smil estimates thst in Chiva, where cornditicones

for biopas development are very tavorable, the most that cesn be

exoected is that bicgas wonld supply 18 cercent oF yvural evergy

percent.

T. K. Moulik, whose studies of biopas irnstaellations in Indie
are among the world’s most detailed and sophisticated, aprees
that cost-benefit analysis weeds improvement. He pinpoints the
spotz where the methodology is weakest:

"The uncertainties or inadeguacies iv input—output

calculations in monetized gquantitative terwms are largely in

relaticn to the following parameters:

(1) Given the widely varyineg decentralized aperating

conditions of biogas systems, there 15 a lack af

standardized data about the guality and guantity of irnputs

and autputs. Sirnce it is difficult to estimate accurately

the supply-response factors in such uncontrolled

decentralized operations, the ivput-cutput parameters are
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Vet

(&) For the same reasons of decentralized variable
conditione the economic i1:1fe of & broges system irvrecspective
of different decsigns carimot be eacsily standardized.

(3) Fricing of irnputs and cutputs poses some insurnountable
problems. I pricing there are on the one hand the
guestions of domestic market price and price movements over

a period of time (i.e. inflatior) arnd the world price (in

acitual and potentiel contributicn to Forelpn exchawge saving
anc earninc or impovit/export) o the ather. The =t11I more

more methodolopically agonizing oroblem of pricing 18 Found
ir relation to traded ans rnoorm—traded inputs and outputs. Tt
is a well—krown fact that in marny parte of the Third World,
majgor inputs (animal and plant waste) including iabour and
cutputs (biopas and dipested manwre) are often rnion—traded
coods without ocrpanizec stable markets land are often
obtained at zero private cost. Thus the perceived
aopportunity cost of these input=s and cutputs for & biopgas
adopter may be zero, while froam the natiorn’s point of view
it could be substantial. The use of world prices as "shadow
prices" to avercome this problem brings the considerations
of trade efficiency and distribution, raising many other
critical guestions while solving some.

(4) The conflict between private and social profitability or

beriefits raises some fundamerntal decision issues. What 1is
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P ives v S bhloges prodect 31ge sts totasl ampact on the
econcmy, which cammot be readily 1centified and esasily
pricec. There are & large number of indirect or secondary
costs and berefits of biopgas both at the private micra and
the riati1aonal macro leveles. "

The challerige raised by Stuckey, Smil, and Moulik is to
develop a morve scophisticated methodolopy for ascecscsing the value
of anaerobic dipestion for develapinc countaries. The
conference conserisus was that the first step in this direction
ie to pay more atitention to the riornerverpy bernefits of
digestior——fertilizer producticorn and improved sarnitation anc
public health. EBecause of the enercy oriziz of the 13780c<,
eneroy profuction was viewed &= the primary benefit of anserobic
digestiorn and often the only critericon by which 1t was

evaluated. The distortion in this approach is apparent wher one

=te treatment

Iy

remembere that aneerobic digesticon began 25 & w
techrnology. The conferernce producded suggeciions for improving
the way ir which ernergy production is valued and developing
strategies for vaiuing the other berefits of ariaercbic
digestion.
ENERGY

Ivi lookinp at ernergy producticon, two questione were raised
that have vt been adeduately considered in the past: Will
biogas substitute Tor current fuel e simply increase the amount
of energy used by the rwral poor? How does bicgas compare to
ather alternative ernergy scurces for rural people in developing

countries?
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erergy sunpl:ec. Mozt of the vural poze hav
affordable or availlanle energy that they will reascily find usec
for additional fuel. Where fuelwood 1s in short supply, many
peaople have alraeady had to cut back on cooking. Moet have done
without lighting, s= biocgas lights will rot replace an exicsting
energy source. Irnn other words, in many cases bicgas will not be
replacing other eneroy supplies but improving the standard of
living of the people. This makes biccaes production for poor
fiouseholds more a social welfare than an enerpy progran. Anc
thieg raeises erather important comsiceration: wha benefite”?
Honsehold bioapass eyetems ©o ot penefit the poonrest peaple, T
K. Moulik estimates that 7S percent of India’s ruwrral population
does ﬂot have the resouwrces to build or operate a household

biopas digester. In fact, if those whao can afford digesters

bepin collectivig manure, it will mears that the poocr who burn
manure directly for cooking will have lesz available to them.

For this reacon, Mowiik recommends the cornstruction of commurnity
digesters that will enable the poor to take advartape of the
technolaogy. At any rate, most existing biogas systems do rot
reduce natiocnal consumption of conmverntional %uels nior improve
the standard of liviwg of the pococrest people.

Flacing & value an the biopas produced is also difficult
because many of the pecple using bicgpas are cutside the
mornetized economy. They now get their ernergy from wood, marure,
or agricultural wastes that they do not pay for. Though eriergy
analysts often assume that the hours spert gathering fuel are
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vo=tec and urnlescsant, th 1e ot alwave s, o eavvey g
Tzwzania, forr example, fourd that the womern wno patnered wood
found it a very enjoyable task and a scciel oocasior., What
might look like drudge woirk was actually preferable to staying
at home or doing other chores. This chanpes how we wiuld value
the time spert collecting wood. Many participante suggested
using “shadow prices” that reflect the value of the erergy on
thke world market, but this s rot an accuwrate reflecticon of the
value of ernergy in the local ecorncmy. The ascsumptions made ir
evaluating bicgas will determine the resulte. if aone wants
bicpes to look gpood, place zera value o the wort of the peopie
whioo ternd the digesters becevese they do riot have the wpticorn of
working for wapes ard velue the bicgaz at ths worid pitrice of
il If crne wants to make biopas look bad, value the labor at
city wage rates ant compare the erergy value with free

firewood.

Although it i1s a mistave to compare biopas value with free
firewood, comparinc the economices of digestiorn with
reforsetation is rnecessary. It makes far more sernse to do that
thar to compare biocgas with world oil pricese because rural
people are not buying «i1i. By and larpge, they are using wood.
0Of course, one has to use a realistic estimate of the cost of
growing, harvestinp, and collecting woiad. No one at the
comfererce was prepared to discuss the relative advantapes of
reforestatiorn and biogas promotion although these are the actual
choices facing many coﬁntries. Orne must alsc take intoa account
that other ernergy scwrces are oftern subsidized. The farmer will
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not the worle price. Government policy mekers, meanwhille,
genowld look at what 1t is costing toem to gubsadice the Tu

1 and

m

think 1if tnet morey might rnot be better spent promating the use
cf cigesters.
FERTILIZER

Ir Chivia, producing fertilizr was the primary motivation fooe
the biopas program.. The Chinese have & 1ﬁng histoery of
recycling animal waste to fertilize the land, and biopas systems

fit perfectly with this practice. Chinese farmers were aleco

lizer avc couig directly substitute

[

buyino commercial fert

-
)
(™)
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M
-
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digester—-procducec ferti for the commercial product,

realizing immediate cash savings. In this case, the cluwrry can
be valued at the commercial value. This may not bhe the case
elsewhere. Some peoplée may not be using commercial fertilizer
sa there is no substituticnm. Others may not use the gluwrry from
the digester so it haz ro value to them. %n some instancees, the
farmers may actually be able tco sell the slurry as fertilizer,
which gives it very high value as an income producer.

Thie problem is complicated by the lack of empirical studies

, .

of the effectiveriesse of the fertilizer produced by the
digester. Moulik guotes Chinese esztimates that production
ircreases 1® to 15 percent with the use of this fertilizer, but
daocumentation is scarce. Field unit monitoring is necessary to

\d

accurately measure the value of the fertilizer, and we must
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recounite that thie vaeloee will veary wits  ocatiar, o
farmirng pir-actices. Several conference peitticipants pointec out,
o example, that volatile ammovia in the sludoe evaporates
guickly, taking with 1t valuablé nitroger. How the sludpe ics
handled therefore determivnes how much mitraogern reaches the
soiil. Coriference reporte by Zohdy, et al., and El1-Din, et al.,
indicate that werk is being dore on evaluating the value of
biogas clurry as fertilizer, but that much more rneede to be
dore.
SANITATION AND HERLTH

Measuring the benefite to sanitation anc public healtn is

.

the most difficult task. 1¥ sriaeraobic digesticw replsaces
avixther form of waste trestmert,; the value is simple 1o
calculate, but this is almost rnever the case with a househaold or
community system. Iiri mast rural areas, waste is not treated and
the value of waste treatménf is therefore difficult to
estimate. Measwrinpg the cost of disesse causec by pathopgenrs
carried by arnimal and human waste is extiresmely difficult. The
variables to be considered include:

—-the cignificance of the waste in causing disease

—the effectiverness of anaerocbic digestion in making the waste
safer

—the illrness caused by hardling the waste in cperating the
digester

—~the cast to society of treating waste-related disease

—the loss to socciety in pvaductivity and guality of life
resulting from sickriess
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-the health effecte of burning wood, agricﬁ]tural waste, and
manure, which will be replaced by clearner biogas.

Orice again, we are dealing with a socia; perefit as much &as
a conmercial product and ite value will differ oreatly with each
applicatior. Evern withirn a single country or a single provirnce,
the health and canitation concitions, needs, end bernefit=z wilil
vary dyramatically. Nevertheless, anaercabic digestion has beern
Juetified for ite waste treatment value alorne in the past, and
thic berefit must be part of any cost—-bensfit aralysics.

FINDING_NICHES

Implicit ir thie dicscussiron of a methadology for evaluatang
arnaercbic digestion is the assumpticorn that a umiveral value for
biogas systems is unattainable. Unlike a diesel gererator that
will produce a predictable amount of erergy at a predictable
cast, bicpas systems vary with each applicatiaor. The purpoase of
the evaluation 1s to identify the nmniches where biogas makes the
most sernse, the places where anaerabic digestiorn best fulfills
its potential as an integrated techriolopy for producing energy,
increasing agricultuwrsl production, and improvirng public

health. The production of many outputs depends on the presence

of many inputs.

Resources. A sufficient supply of marnnure is the first
prerequisite for anaerobic dipestior. At least three or four
cdws, cr the equivalent in cther arnimals, are required to feed a
digester. Many rural households lack this basic requirement.
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17 1r.ey are free grazing, marnwe 1€ difficult to collect and
more animale mey be rieeced. Thne complementary reguirement is
water. Scolid materials must be mixed with about ten times their
vzlume 1vn water for the dipester to work efficiently. In many
courtries the water supply is the limiting factor.

Cornditioms. The disappointing praduction of digestere in
the caold areas of China and Korea indicate that a relatively
warm climate 15 riecessary for year—round bicgas production. In
cold climates, an external heat socurce is required anmd this i1c
cnmly ecornomic with larger systems.

raterials _arnd_krnow-hcuw, Arizther corucial assumption about
biogas digesters in develoning countries i1 that they will be
built and Dpefated by local peocple with local materials. Buying
a dipester or evern the materials raises the price beyond the
reach of those most likely to usé the techrolopgy. The Chinecse
tdigesters are built with local méterials ard skille for a cost
of 2408 for a 1@—cubic-meter household system. The Taiwanese
are able to build %i2@ bag digesters with cheap red mud plastic
covers that are only available in that country. Most Indian
digesters include a floating metal pas cap that must be
purchased and raises the cost to $1,0028 Ffor a household system.
And although cheap to build, the Chirnese digesters have had
trouble with cracks that make the digester irneffective. Bettér
engineering could help, but Germarn ernpgineer Ludwig Sasse

explained at the conference that a crack—-procf digester is nat

poscsible. His sclutior was pnainting the inside with a latex
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= stretoh to cover the oresrve, but trre woid
mear, buyinpg the paint anc‘raisihg the cost of the cige=ster.
Virtually &ll areas of the world lack the materials used by the
Taiwanese for making plastic covers, arvnd i1n Tanzanis, for
example, ever coricrete is hard to find. Most lack the skills
and materials the Chinese use iv building their digesters, and
most lack the knowledge to operate a digester,

Economic_situation. Although inexperncsive compared to some
enernoy techrnologies, bicopas digesters are still beycnd the reach
of most the people 1n the developing world. Ori the other hand,
for many rural pecple whao heve entered the mometizec economy,
the value of theils- labor 1€ so high that time =spent mindinog a
digester doese not pay fTor 1tself. A cheange v govervment policy
chanped the economics of digesters for many Chirnese farmers, anc
any farmer risks outévowing the usefulriess of a digester before
he has reaped the bernefite that would repay his initial
investment. The esconomics can charnge aepain, hoawever, fTor more
prosperous operations., A commercial dairy or poultry farm mioht
be required by law to treat its waste, may be abie to sell the
fertilizer, and may be able to substitute bizpas for purchased
fuel. Ivi this case, a very promising niche exists.

Size. Different criteris must be applied to household and
commeyrcial digesters. The Chirnese found that with their design
there are disecornomies of scale——larper systems cost more per
cubic meter to build and operate. The Indiarns on the other hand
find considerable savings with larger systems, For this reason,

India paye more attention to community systems, which are more
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Econimical ang aler &liiw the noaoarer Tarmers o henet i Treom
biopgzz technolaoy. At comie point as size ncreases, 1t becomes
ecovmmical to add an erxternal heat source to ;ncrease
efficiency. Raising the temperature from 15 C to 35 C can
triple the output of the digester. Idertifying the point at
which this becomes econcomical 1s obvicously crucial.

Irn addition to improved efficierncy, larpe dipesters are
usuwally more reliable. Training one operator i1s easier thaw
training many. With larpe systems, the help of a design
engineer might also be affo}dable, and this carn mean longer l:fe

arc better performance.

Competition_for_inpuie. The marwre and water that go into &
gipester have altermnativs usec. Marny people buwrn maruge for
cooking fuel or apply it directly to the land as fertilzier. I+
this marure 1s now directed to a cipester, perhaps by the

wealthier members of the community who were not using it before,

the ret effect may be & decline ivi the standard of living of the
community as a few berefit. Water obviously has many essential
uses, and people wiil resent seeing it powred into a digester
when it is wrgently reeded for irrigation or livestock.

Need_ for_cutputs. The multiple benfits of arnaercbic
dipestion account for the attractiverness of the techroloipgy, but
these various cutpute are only valuable i1f they can be used. (a1
poultry farm méy have no use for fertilizer and riot be able tao
sell 1it. A dairy may already be selling ite manure for
fertilizer and therefore doces not have a waste management rneed.
Some places may have & rneed for fertilizer but doubt the
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and micght not be able to sell it.
SOCIAL AND INSTITUTIONAL FACTORS

Havirig examined the techrical and rescurce criteria for
identifyivno appropraate niches for biopgas plarnts, the rnext step
is to examine the social and institutional conditions that are
rnececsary for successful biocgas development. Several confererice
participants arguec that these corncsideraticorne are the privncipal
Eervier to biopas technolopy ciffucsiarn., Uncdoubtedly., social =nd
irestitaticnal bBarraiere are significant, but they were too ofien
used to explairnn why naive projgections of bicpes progreszs hag riot
been achieved. Marny bicopgas advocates igrnored or underestimated
the importance of the coriteria discussed above. Rather thar cwn
up to their technical optimism, they lay all the blame an
nontechnical factores. These can, =f course, limit the uce of
bicgas, but they become significant cnly after the primary
techrnical and resource criteria have been.met. At this time,
these primary criteria have not been adequately underrstooc or
applied, so that the aptimum niches for bicgas development have
not beer identified. Assuming that a proposed biocgas plant
meete the primary criteria, the rnext step is ¢t look at the
follawing social and institutional issues.

Divisor_of _domestic_labor. If biogas is to be substituted
for fuelwood, one must pay attention to who ic going to weork at
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respuneibrility for eollecting wood. Will they be willzing to

marage & bicgas diges

[t

er o1 wi1ll harndling of armel wastes be
congiderec male work? If womeri will not manape the digecter,
willl they assume other chores rnow dorne by men so that the men
will nave time to terd the digester? If a commurnity dipester is
‘under consideration, who in the community will have the time to
marniage 1t, and how will that community service work be valueg”
Teboos_sbout_handling_excreta. While most people in

develoaping countries are rot scueamish about hanciling animsl

waste, one cennct assume that alil are not. Attitudees cam ci1ts

betweer mer, arvc womeh,‘amOHQ classes or pertz of the court
religilaons, and amonp countrles. Ivi same countries hancdling
humar waste ics unacceptable anc therefore it carmot be wusec 1rn a
cdigester. This could mean that tnhe potential health bernefits
wonlc mot be realized and that could chanpe the economice of the
system. (v 17 huwian waste is used, the pecple might not want to
use the slurry as fertilizer.

Education. Feople must obviously know about biogas
techrialoany before they decide they want to use it, and public
information programs can be conducted through state media
cut lets, agricultural extension agents, local officials, and
mary other charmels. Goverrnment officials should be expert at
identifying appropriate niches so that they can provide good
advice to thoase who are considering the technolopy.

iEVEh more imp§;tant, however, might be the pereral education
‘Houold :

of the people. ngfaﬂwﬁ Capernier pointed cut, virtually ail
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ecucated segment of the populaticrn avo opradually filters down to
tre pooy and aneducated. Yet, thece pooi are the potential
picgas inmavators. Feople nrnot accustomed to evaluating or
agapting & riew technaology are no likely to charge their habits
csucddenly. This willingrness to take holc of & riew techrnology will
affect not only their willingress to build the dipester but alsao
their commitment to maintaining it. Fecr this reasorn, 1in
courtries where people have @ tradition of ecollecting and using
animai wasie, it 1s probably best to introduce arnaerabic

cipestiorn as a refinement of an existing practice rather thanm =z

ari 1rmavation, And v all cases, one must keeo ivo mind that
irmovaticon doesz not come naturally to the rural poor,

particularly when they do not have a model tao follaow.
Financing. A biopgas dipester i1s a large capital investment

for & pocr farmer, and access to capital is not easy.

Ectablicshing & new institution to finance bicogaz is not 14

(W)
b
m
y—t
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to be ecornomical or effective. Orne shouid look instead fonr
existing institutiors used by the potential users. Agricultuwral
lernding institutions could exten? eligibility to bicgas
digesters, or the government could provide incentives to general
lending institutions to issue loans for digesters.
Operaticrn_and_Maintenance. As was noted earlier, biogas
digesters are naot that simple to cperate. Those who are
experimentinp with bicgas for the first time will reed help not
crly with building the digester but with operating it. Smil
estimates that in 1973 fewer than half arnd perhaps only
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one-tharye of Cmarvecse Z:iizese dipesters were ooeErcl

0

countries reported simiiar percentages of operatinn dicecsters.
Nz doubt irn some cases there were bad desigrne that rno orve counlc
help, but certainly in many cases some technical assistance
could have put the dipester back into ocperatior. Eecause this
is a new techrnology, no indigenocuse expertise exists. Whoever
promotes the use of bicgas digesters will also have to provide
for continued assis{ance in operating and mairntaining the
systems.

Frivate_ Sector_Interest. Several confererice participants
called for efforts to involve the private sector 1 bioges
cevelopment. This has become & commorn call 1 ciscussions of
technology transfer and diffusicorn, and it makee sernse when there
is a product or service to sell. 0il companies and the
manufactuwrers of diesel engines should and do play arn important
rale in promoting the use of diesel pumps for irrigation. With
bicgas for the rural poocry however, there is no praduct or
service. Low-cost biogas dipesters are only low-cost when they
are built by the users. The cost of a commercially manufactured
biogas digester is much too high. Virtually rnone of the 4
millicri Chinese biopgas systems would exist 1f the farmers had to
buy them. Likewise, these pocr farmers are mnot going to buy
maintenarice contracts for their homemade digesters. And whao
would be foolish ernoagh to of fer them!

The private sector might play a role with biogas systems for
large farms, dairy and poultry cperations, and food processing
plants. For these apolications, a Qell-designed system with a
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Zossioyowresld anstallataorn. Desigrirvic and buildirnc these

tere woulc most likely be ar ingigenous ingdustry bhecause

[ s

the syvsteme woulc still have to be lessz expensive than those

n

eold irn developed countries. The Maye Farms system ir the
Fhilippines, for example, uses much more marnual labor tharn would
be economically feasible in arn industrialized country with hiph
wapes. In facty, such an incigenous mraivate i1nduastry might be
the catalyst for the success of commerciel bicgas installations.

CONCLUSIDNS

Fe prelimirary summeary of the conference that wes

-

ta for
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-
n
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ciretitibutsec ov. the lest day scwrnowledoecse the

gvilaating the economic viabilaity of biopgss and the limitations
of the methodology foirr cornducting the evaluation, Bacsed on this

realization the document recommerds that s
"liltimately, decisions orn the ecoromic feasibility of

bicgas

n

ystems must be mage on an 1ndividual national bacsis
S5 develaping countries in conjgunctior with the development
of supportive ecoromic policies (subsidies, fimancial
sﬁpport, etc.). The high cost and limited precicsion of
economic analyses of incdividual site—specific applications
of biogas systems indicate=z that countries should evaluate a
limited rnumber of represertative sites to more closely
defirne viable ecorcmic cutcomes.
In espite of this awareress of the limitaticons of biogas

assessment, the summary also claims that biocgas can meet up to

22 percent of rural ernergy needs in some places. This is
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A L . TonE condiuased. The upz.oor of the criisigues
o gate and methodcolocy i1e that we o viot woow what carn be
cE=zzunebiy expectec from bicpecs. Implicait v these critigues 1s

v

the uncerstancing that early assessment:z 1cnorred many limitirno

Tt o

n

and theresfor-e grosely overestimatec biocgas potential.
To propose any concrete figure for bicgas ernergy potential,
particularly one as high as S8 percent, is 1o mies the point of

many of the confererce participante, which 1¢ supportec in the

oo sumniary Soes make one abservetiovn it did emerge from

matIivo & e reticatec ascsecssment of ororc=sz potentizl:
"Znll o Rouweennis warifts fof gbout D@ cabic mEzerz) acpeEser to pe

’
]
|

inencially vianle than larger community—size units (of

P
v

52 cubic meftere) or units treatinmg wastes from industry or

intercsive animal feed lots due to ecoromics of scale and emal ler

cash flows. " The larger systems measured un better to the

n

detaiied criteris ceveloped for defirainc niches.
Tre summary calls for improved irvformat:iorn Flow. It should
be emphesized that assessment'methodalogies are as 1important as
technical data in this flow of information. And like the '
technical cdata, the best methodologie=z are likely to be produced
ivi the developing countries themselves.
Thiz call for a reassessment of bicpas potential should not
be misiniterpreted as & sign of failure. The techrolopy should
rot bea- the orue of raive assessment. Anaercbic digestion has
ari impoartant role to play in developing countries as a sowrce of
energy, & producer of fertilizer, and an aid to sanitation and
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EVEYyY yar ooes ved eAay snandoravi the technoiany. Tte
corepect:s for larger zysiem:s may actualily be brighter now, If

pIiicy merers are willinp to stop lockinpg foo simple panacess,

(4}
r

vy cave cecarn to evaluate arnaerobic digestiorn realicsticalily as
ar. imporient component of ar inteorated development strategy.
The fadinr interest irn ernercy ac oil prices stabilize might turn

e 3
A

= be & boor for ana t

n

o

[

c cigectiori because it will enable

peaple to see the value of the rnorneneroy benefite of the

technolany. Urderstarcing and evaluating these bernefits from
t=e perspsEctive of the poteEatisel user 1z the nevt stepe in the
gleve onmcet arnn daffaes oy of mrocac fTenbranlocv.

BEST AVAILABLE CcCorY


John M
Rectangle

John M
Oval

John M
Rectangle

John M
Rectangle


