ABSTRACT

|t appears that many probl enms associated with the key
wat er system managenent tasks in the small conmunities of
Honduras could be solved if water were treated as a
mar ket abl e good. This woul d involve the use of neters al ong
wth a pricing systemthat in principle should set the price
equal to the nmarginal cost.

This paper first discusses the theoretical aspects of
using nmeters along with a marginal cost pricing schene and
how this could help to solve the system managenent probl ens
I n Honduras. Then, an exami nation is nmade of the practical
aspects involved in running a netering systemas it is done
by a well organized utility inthe United States. Finally, an
assessnent is nmade of inplenenting netering systens in the
smal | communities of Honduras in |ight of the practical
consi derations. In general, the problens involved in such
| npl enentation woul d appear to make it inpracticable, at
| east for the vast majority of systenms. Honduras needs to

stregthen its institutions before it can turn to w despread

net eri ng.
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CHAPTER |

I NTRODUCTI ON

This thesis is concerned with piped water supply
systens in small conmunities in Honduras. The popul ati on of
t hese communities ranges from 10,000 to 50, 000 i nhabitants.
The water supply source in these towns is usually a spring, a
river, or a well. In the majority of systens, the water is
transported fromthe source to the town by gravity. In sone
cases, however, water needs to be punped because it cones
froma well (groundwater) or because the source is at a | ower
el evation than the community. Pipe networks are used to
distribute the water to the coomunity, and the final delivery
is made though the use of house connections or public taps.
The majority of these water supply systens are not netered,
al though a few of them have neters on house connections and

| arge water users such as industries and comerci al busi -

nesses.

In the small towns of Honduras, conmunity groups, town
governments, or the national water supply authority, SANAA (a
quasi - governnent al agency of the governnent) are responsible
for managenent of the water supply systens. Basically,
managenent involves five major tasks: a) to distribute water

to wusers; that 1is, to provide good quality water in


NEATPAGEINFO:id=1D9B3BF9-BD2F-4ABA-A9BA-1D775D58F484


sufficient quantity to neet user needs* b) to obtain revenue
for operati on and mai ntenance, c¢c> to naintain the system e)
to deci de when and how | arge to nmake capacity expansi ons, and
d) to pay for the capacity expansions of the system d early,
there are additi onal managenment tasks, but these are the ones

of primary concern in this report.

1.1 U ater System Managenent i n Hondur as

In Honduras, distribution of water is acconpli shed
ei ther by public taps, by house connecti ons and vendi ng.
Public taps generally consi st of one or several standpipes,
usual |y equi pped with a main cutoff val ve that sonetines can
be | ocked. Public taps are sonetines protected with a wooden
structure like a snall house. To haul water fromthe public
t ap, people use plastic or netal buckets. To get water from
the tap, people usually have to forma queue and wait their
turn to fill their bucket. The other nethod of distributing
water is through the use of house connections which may or
may not be nmetered; in sone instances, the connection is only
a yard tap. House connections and public taps are not
mutual ly exclusive; it is not uncomon to find communities
with part of the popul ati on served through house connecti ons

and the rest served through public taps.
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To obtain revenue for operation and nai nt enance (the
second nmj or managenent task cited above)» water authorities
in Honduras use both flat rates and comobdity charges. A fl at
rate is a fi xed charge that the user pays periodically
(usually every nonth)* regardl ess of the anpbunt of water
consuned. Flat rates are the nbst comon charges i n Hondur as*
primarily because of their sinmplicity. Generally, the | ocal
water authority has a list of all custoners* and every nonth
t hey send soneone to collect and record the paynents from
t hose on the list. The other type of charge is a comobdity
charge in which the custoner pays in proportion to the
quantity of water consuned. Since comobdity charges are
proportional to consunption* they require the use of a water
neter 1_/. When a commpbdity charge is used* the neters a.re
read periodically* the information is sent to the central
office in Tegucigalpa 2/, bills are prepared, and they are
distributed to the custoners who nust pay in the |local office
of the water authority. Both compbdity charges and flat rates
in Honduras are usually set |l ow to nake them affordable to

t he poor.

Wln Honduras* water systens that have neters are
managed by SANAA, the national water supply authority.
Systens wi thout neters are managed by the
muni ci palities thensel ves or other conmunity groups.

2/ The billing and custoner accounts are centralized in
the nmain office of SANAA in the capital.
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Mai nt enance of water supply systens (the third
managenent task), is woefully lacking in the snmall communi -
ties of Honduras. Usually, it is only | arge visible |Ieaks
that are fixed; seldomis there any | eakage control program
in these towns. No routine mai ntenance i s perforned, primr-
ily due to | ack of funds and technical expertise. Conmmunities
rely on the national governnent to help them solve their
| arger nmmi nt enance problens. CGenerally, comunities perform
mai nt enance only when probl ens becones apparent or there is a
breakdown in the system I|If a comunity does not have the
experti se, equi pnent or nmaterial or if it cannot afford
mai nt enance, then it requests assi stance fromthe nati onal

gover nnent .

In the snall towns of Honduras, it is uncomon to pl an
ahead for capacity expansi ons of the water systens, which is
the fourth naj or managenent task. Generally, there is little
infornmati on on which to base deci si ons on when and how | ar ge
to make capacity expansi ons. Consequently, the current denand
and its growth a.re not considered at all; it is only when

demands have exceeded system capacity that expansi ons are

consi der ed.

Wth respect to obtaining funds in Honduras to expand
t he capacity of water systens, npbst comunities do not have

the resources to perform this work by thenselves. Wen it is
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requi red to expand the capacity of a systenf? conmunities rely
on assi stance fromthe national governnment or any of the
international private voluntary organi zati ons such as CARE

The governnment does not have nmany resources to nmake avail abl e
for water supply in communities. Consequently? only a snal

nunmber of towns receive help each year. On the ot her hand,
private voluntary organi zations help rural comunities to
build their own water systens, but very few resources are

all ocated for capacity expansions. Rather, nost investnent is

for new constructi on.

1 .2 Problens with U ater System Managenment in Honduras

The net hods used for handling the major water system
managenent tasks in Honduras are generally deficient and
result in problens. This section presents sone of the nost

common difficulties associated with these nanagenent tasks.

In the distribution of water, there are problens with
bot h hi ouse connections and public taps. Wth respect to taps,
they are inconvenient and require excessive tinme in carrying
water fromtap to the honme. Only a reduced quantity of water
can be consuned each day due to the difficulty of hauling it.
This limts the use of water to the nost essential purposes,
making it inpossible to obtain full hygienic benefits.

Anot her problemwi th taps is that they generally require
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water to be stored in the hone? usually under insanitary
conditions subject to various sources of pollution, with

resulting risks to health.

There are al so problens with the distribution of water
t hrough house connections. Even where neters are used, there

I's frequent underregistration, illegal connections, and

neters that do not wor k.

Underregi stration is a conmon phenonmenon with neters
t hat have been in use for sone tine. Wien a neter is new, it
usual ly has a high degree of accuracy, but in tinme, the neter
| oses its accuracy, sonetines due to wear, or to the quality
of the water, or to accidental or intentional damage. The
result is that nost neters register |ess than the actual

vol une of water passing through them

Il egal connections represent a serious problem when
water is distributed through house connections. 111 egal
connections are not registered by the water authority and
consequently do not have nmeters. An illegal connection is
usual ly made by tapping the main and using a connecting pipe
or hose that runs to the house or by by-passing the water
nmeter with a small pipeline. Illegal connections, |ike
underregi stration, result in real |osses of revenue for the

water authority. In addition, since these connections are
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usually poorly nmde, they are a source of substantial

| eakage.

Anot her problemwi th water distribution in Honduras
results fromneters that do not work, sonetines because the
water in the distribution systemis hard or contains solids
that deposit in the nmeter. Another cause for the breakdown of
meters is their poor quality, often due to inferior materials

or workmanship that were ignored in the interest of |ow cost.

Whien water is distributed using house connecti ons but
w t hout netering, there are often problens of water wastage
and financial inequity. Because the people do not pay for
each unit of water, they often | eave the water running after
t hey have finished using it. Inequity, on the other hand,
results because all the customers in the community pay the

sanme flat rate, with |large users paying the sane as small

ones.

Anot her area where there are serious problens in
Honduras is in connection with revenues for operation and
mai nt enance. Wth a flat rate system the revenue is nore or
| ess fixed, but the operation costs are not; great variations
in costs can exist, resulting in a revenue shortfall. Another
problemis that flat rates do not create an incentive to

conserve water. \When the users pay the flat rate, they fee
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that thsy are free to use as nuch water as they want. A
common problemis that the revenue is insufficient to cover
costs because the flat rate is set too low. In addition, with
flat rates many people do not want to pay their water bills.
There are nany reasons for this such as, they sinply expect
others to pay the costs, or because they are not satisfied

with the service, or because they feel they deserve free

wat er .

Even with neters and a commobdity charge, there are
still many problens in Honduras. The npbst w despread and
serious problemis the difficulty in covering operation and
mai Nt enance costs because the price of water (or the water

rate schedule) is usually set too low, resulting in insuffi-

ci ent revenue to cover costs.

In the area of system mai ntenance, there are three
probl ems of particular concern in Honduras. One is the al npst
conpl et e absence of preventive nai ntenance. Conmmonly, systens
are not nmintained and repairs are not made until probl ens
becone apparent or there is a breakdown. Consequently, it is
common to have sudden interruptions in service. The second
problemis that there is usually no systematic | eakage
control; consequently, water | osses tend to grow with tinme.
The third problemis that it takes a long tine to nmake maj or

repairs. \Wen a major problemdevelops, it my take nonths to
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fix it because of the |ack of tools, equipnment, naterial or
skilled personnel. This frequently results in | engthy service

interruptions and/or water rationing for |ong periods.

Pl anni ng for capacity expansions is also a serious
problemin the snall conmunities of Honduras. Since planning
for capacity expansions is seldom done in advance, comuni -
ties commpnly face water shortages because denmands have
exceeded current capacity. This creates di scontent anong
wat er users and | eads to other problenms such as difficulty in
collecting revenue. In systens with neters, water rationing
and/or intermttent operation brings air into the pipes
causi ng erroneous registration or, nore inportantly, negative
pressures in networks that cause infiltration of poll uted

groundwater, resulting in contam nati on of the drinking

suppl vy.

Smal |l comunities have difficulties getting funds to
expand the capacity of their systens. \Wien excess capacity of
a systemis exhausted, the comunity usually | ooks for
assi stance fromthe governnent. But, because in governnent
budgets only a small anpunt is allocated to assist small
conmmunities, it usually takes a long tine before help
arrives. The only alternative that the comunity has then is
to curtail denmand, which is a difficult task, especially in

systens where there are house connections wthout nmeters. In
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the end, water authorities usually turn to rationing by given

service only certain hours of the day with the consequent

negati ve pressures and the risk of pollution.

1 -3 vb.iectives of This Report

In order to solve the problens associated with the
kinds of water system nm smanagenent described above for
Honduras, water netering in conbination with an appropriate

water pricing policy has proven in nmany countries to be

effective. The basic notion is to treat water as a narketable
comodity in which the purchaser pays for each wunit. Wth
nmetering and a proper pricing policy, enough revenue m ght be
generated to cover not only the costs of operation and
mai nt enance but also the cost of expanding system capacity.
Wth a price system it is theoretically possible to ration
the water and wuse it nore efficiently. Additionally, it
shoul d be possible to generate information for making better
decisions in operation and mai ntenance. Finally, wth
nmetering and a price system it should be possible to obtain
proper signals for capacity expansion. The hypothesis herein
is that water netering with proper pricing mght be an
i nproved nmethod for handling the basic water nanagenent tasks

that confront the small comuniti es of Hondur as.

10
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The goal of this report, then, is to exam ne the
applicability of nmetering along with a water pricing system
in small communities in Honduras. Three objectives have been
set in order to reach this goal: a) present the theoretical
case for using neters and appropriate prices, b) present the
practical realities for inplenenting a nmetering and price

system c) assess the practicability of using neters in the

small conmmuniti es of Hondur as.

11
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CHAPTER 1 1

THEORETI CAL CASE FDR NMETERI NG

The water distributed to consuners in a community is a
good that fromthe econoni c point of view can be treated as a
comodity. In order to do thisj the water nmnust have the
characteristics of a private nmarketabl e good. This type of
good has two fundanental characteristics: a) it can be
consuned by only one user; this characteristic is call ed
"rivalry". An exanple is gasoline which, if bought by one
consuner to be used in a nobtor, cannot be used i n anot her,
and b) it is possible to exclude certain users from consunp-
tion of the good; this characteristic is called "excl usion".
An exanple is where paynent must be nade before consunpti on;
peopl e who do not pay can be deprived from consunpti on.
Pri vat e mar ket abl e goods can be produced and sol d t hrough
mar kets and they can be consuned only by those who pay the
mar ket price. Water, therefore, can be treated as a nmarket -
able good if it conforns to the two characteristics descri bed
above. (Note that the water of a river or | ake that is used
by persons for bathing who have free access is not a private

mar ket abl e good).

In Honduras, water is not always treated as a private

mar ket abl e good. In cases where there are public taps, the

12
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property of exclusion is often absent. Wth public taps* it
is difficult to separate the people who pay for t~"e water
fromthose who do not; besides* in nmany instances water is
avai l able free of charge at public taps. I n cases where house
connecti ons wi thout neters are used and a flat rate is
charged, the property of exclusion is again | acking. WAiter
users in this situation actually pay a flat rate for the

right to be connected to the system but the water consuned

is basically free of charge.

There are cases i n Honduras where water is treated as

a private marketable good. In comunities with house connec-
tions and neters, sone type of commpbdity charge is applied,
maki ng water a private mar ket abl e good. However, i n nost
cases, the price of the water is usually set low in order to
nmake it affordable to the poor. Despite nmarketing, therefore,
serious problens usually result, as described in the previous
chapter. Hence, narketing alone is not necessarily a sol ution

to the water managenent probl ens of Honduras.

Treati ng water as a private mar ket abl e good i n
princi ple would seemto resolve the problens related to the

maj or tasks of water system nmanagenent. But to do so requires

the install ation of neters, additionally, the econom sts
recommend the use of econom c principles, nanely nargi nal

cost pricing. To see how netering in conbination wth

13
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mar gi nal cost pricing can hel p resol ve the probl ens that
exi st in water system nmanagenent* it is useful to consider

neteri ng on one hand, and nargi nal cost pricing on the other.

2. 1 Meter ing

The use of water neters in a comrmunity in principle
has two nmaj or effects: a) the water can be distributed nore
and fairly* and b) water | osses can be nore easily nmanaged.

The first is a distribution effect, and the second is an

effect on nmai nt enance.

S.1.1 Metering and the Distribution of Water

Meteri ng makes it possible to distribute water nore
fairly. U thout nmetering, water charges and water consunption
are not necessarily related. This neans that even though sone
users consune nore water than others, all of them can end up
payi ng the sane water bill (with a flat rate systen). This
neans that | arge users pay |l ess per unit volune of water than
smal |l users. When netering is introduced in conjunction wi th
commodity charges, the water becones a private mar ket abl e
good that is sold at a single price per unit volune (or
single rate schedul e) applicable to all users in the sane

class. Metering, therefore, serves as the basis for distri-

in
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buti ng water fairly anong water consuners in a conmunity
because every consuner pays in proportion to consunption. The
nore that is consuned, the nore that nust be paid. An
alternative to a flat rate systemis to charge by the nunber
of faucets or sinks in a house, but even here distribution is
not entirely equitable since to have nobre taps does not

necessarily result in higher usage.

2.1. S Managenent of Witer Losses

The second effect of nmetering is in connection with
mai nt enance. A netering system can provide the i nformati on
necessary for managi ng water | osses. WAter | osses can be
consi dered fromthe point of view of either the custoner or
the water utility. Fromthe vi ewpoint of the custoner, if the
house plunbing is | eaking* the water |l oss is going to
represent an increnent in the nonthly bill. This will create
an incentive for the householder to fix the plunbi ng. One way
of detecting household water | osses consists in closing al

faucets in the house, then taking an initial reading on the

neter, | eaving the faucets closed for sone hours, and finally
taking a new reading pf the neter. If there is significant
|l eakage in the house, it is going to be reflected as a

di fference between the two readi ngs.

15
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Fromthe point of view of the water utility* water
| osses consi st of the total unaccounted-for water in the
system Unaccounted-for water can be defined as the differ-
ence between the total water put into the system (usually
neasured at the water treatnent plant) and the total anount
of water used by the consuners (usually estimted as the
total anopunt of water billed)» during the sane peri od of
ti nme. Unaccounted-for water conprises all the water | ost by
| eakage in the distribution system the non-netered water
supply, the illegal use of water, fire fighting, underregis-

tration of neters, and accounting errors. The unaccounted-for

wat er represents a real | oss of revenue for the water
utility, and for this reason should be kept as | ow as
possi bl e.

Uni versal netering can help to reduce | eakage in the
di stribution network and reduce ill egal use of water.
Metering provides the infornmation on consunpti on of water by
users of the systemand allows the utility to nmake water
bal ances in the network, i.e. to estimate differences between
t he anbunt of water put into the system and the anount taken
out for consunption. Consequently, netering nakes it possible
to deternmine the areas in the network with high water | osses.
Subsequent field work can nobre precisely detect | eakage in

pi pes or illegal connections in the areas with |arge | osses.

16
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SSK 7" sp”

S. E r~arqgi nal Cost Pricing

Wth margi nal cost pricing, the intention is to set
the price of water equal to the econonic cost (real cost of
resources) incurred in the production of the | ast unit.
Theoretically, in this pricing system water users “re
informed of the cost of resources used in the production of
each unit of water and the consuners a.rB left to deci de how
much they want to purchase based on the val ue they have
pl aced to the next unit of consunption. If the consuners are
willing to pay the marginal cost, it nmeans that they place a
val ue on the consunption of an additional unit at | east as
great as the cost of producing it, thereby sending a signal
that it is worthwhile to produce the additional unit. On the
contrary, if consuners show their unwillingness to pay a
price equal to the margi nal cost of production, it means that
they place a value on the consunption of an additional unit
| ower than the cost of producing it. This inplies that there
is oversupply and that the additional unit should not be

pr oduced-

Mar gi nal cost pricing is the theoretically opti mal way
to handl e water system nmanagenent tasks. It can, at least in
t heory, produce enough revenue for operation and mai nt enance
and even to pay for capacity expansi ons. Margi nal cost

pricing can also provide a basis for signaling the justifi-
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cation for capacity expansions. The theoretical role for

margi nal cost pricing in water system operation is described

in the remai nder of this section.

S.E. 1 Qbtai n Enough Revenue for QOperation and M nt enance

To better understand how nmargi nal cost pricing can
gener at e enough revenue for operati on and mai nt enance, the
first step is to anal yze nargi nal and average cost functions
to see how they behave. The average cost at a certain | evel
of output is calculated by dividing the total cost by its
correspondi ng out put. Margi nal cost is defined as the cost
incurred in producing the last unit of output. Mrginal and
average costs are derived fromthe total cost function and

they vary with the | evel of output.

For any given total cost function, it is possible to
pl ot the average and nmargi nal cost curves. Figure II-|
presents a typical total cost function fromwhich the average
and margi nal cost curves are derived (curves are shown in
Figure I1-S). Note that the nmargi nal cost at any | evel of
output is the slope of the total cost curve, and the average
cost is the slope of the Iine segnent joining the origin and
the total cost curve. Fromthe figure we can see two i npor -

tant rel ations of these cost functions: a) in the decreasing

portion of the average cost curve, the values of marginal
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Figure 11-1 TOTAL COST CURVE
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cost are lower than their correspondi ng average cost val ues.
When t he average cost decreases? the rate of change of t, he
cost function (the value of the nmargi nal cost) has to be | ess
t han the average cost to |l et the next average cost value to
be | ess than the previous one; b) in the increasing portion
of the average cost function, the margi nal cost value is
grater than the correspondi ng average cost value. I n the
i ncreasi ng portion of the average cost curve the rate of
change with respect to the output of the total cost function
has to be greater than the average cost to |l et the next

average cost value to be greater than the previous one.

The fact that the nargi nal cost can be grater or | ower
t han the average cost has great inportance in margi nal cost
pricing. It is possible to have excess revenue (profit) or a
deficit revenue (|l oss) dependi ng upon the portion of the
average cost curve in which the utility is operating. If the
utility is operating in the increasing portion (which is
t hought to be the nbst commobn case), it is going to have
profit. This is shown in Figure I1-3(a). At |evel of output
g, the utility is going to receive revenue equal to the
mar gi nal cost (under a policy of narginal cost pricing) tines
the output g, and it is going to have cost equal to the
average cost tines the output (q). Since the marginal cost is
greater than the average cost, the utility is going to make

profit, which is shown in Figure Il-3(a) as the shaded area.
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On the other hand, if the utility is operating in the
decr easi ng portion of the average cost curve (which is the
case when there a.re econom es of scale), the margi nal cost
(i.e. the price) is |Iless than the average cost and the
utility will to have a |loss. Figure Il-3<b) presents the case
of operation in the decreasing portion of the average cost
curve, and the shaded area represents the | oss for the

utility.

Regar dl ess of wether the system operates in the
i ncreasi ng or decreasing portion of the average cost curve,
with margi nal cost pricing it is possible to obtain enough
revenue to cover operation and mai nt enance costs. |If the
price is equal or greater than the average cost, total costs,
i ncl udi ng operati on and mai ntenance, are covered and in fact,
the utility would nost |likely nake a profit by follow ng a
mar gi nal cost pricing policy. In the case where the utility
is operating in the decreasing portion of the average cost
curve, the price charged would be | ess than the average cost
and therefore the revenue woul d not cover the total cost. The
recommended solution to this problemis to divide the tariff
into two conponents, one of them being a commbdity charge
with price equal to nmargi nal cost, and the other being a
fi xed charge (i ndependent of consunption) that would cover

the | osses that the utility would otherwise incur. In this
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way, the wutility would cover the total cost including

oper ati on and nmi nt enance.

Mar gi nal cost has two characteristics, one applicable
to the short run and the other to the long run. The short run
is the period of time when the capacity of the water system
is fixed. Therefore, narginal cost in the short run refers to
t he cost of producing an additional unit of water w thout
changi ng system capacity. Marginal cost in the short run
basically reflects the operati on and nai nt enance costs of
produci ng an additional unit of output. On the other hand,
the long run is a period of tine |ong enough to allow the
scal e of the production plant to be changed. Margi nal cost in
the long to refers to the cost of produci ng an additi onal
unit of output by expanding the capacity of the system The
long run margi nal cost reflects, therefore, the operation and
mai nt enance costs, plus the capital cost incurred in the

production of the additional unit of output.

Earlier it was suggested that utility operation is
normal |l y thought to be at output |evels where average costs
are increasing. It is well known, however, that there a.re
econom es of scale in both construction and operation, which
suggest falling average costs, resulting in a shortfall in
revenue. It is inportant to note, however, that while average

costs in the short run may be falling, in the long run they
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are usually risings in part because of hi gher cost for
addi ti onal water of good quality. In practice (if not in
t heory) prices need to be based on | ong run margi nal costs>
whi ch accounts for the expectation that utilities would nake

a profit if they rigorously used nargi nal cost pricing.

2.2. E When To Expand

Short and |l ong run nargi nal costs are key elenents in
t he deci si on on when to expand system capacity. According to
mar gi nal cost pricing theory* when there is excess capacity
in the system the price should be set equal to short run
margi nal cost. In Figure Il1-4 a representation of a short run
mar gi nal cost curve is shown. The price charged is determ ned
at the intersecti on between the short run margi nal cost
(SRMC) and the demand curve (point A in Figure 11-7~). Over
time) demand nornally conti nues to grow even though the
capacity of the systemis utilized. This is shown by the
shifting D-curves. At the point of full capacity utilization,
t he margi nal cost curve becones very steep or even verti cal
because the cost of produci ng an extra unit of output when
there is no nore excess capacity is very high. Fromthe point
of full utilization of installed capacity, the price under a
policy of nmarginal cost pricing wuld have to be raised to
rati on the anount of water produced. As the denand grows, the

price would increase, and this situation would continue until
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the price would equal the | ong run margi nal cost (LRMO)
(point Bin Figure 11-~). At this point because the consuners
are paying a price equal to the |long run margi nal cost, they
a.r6 denonstrating their willingness to pay the cost of
produci ng an additional unit of output plus the nargi nal
capital cost that the production of this unit represents. An
expansi on of system capacity is then justified (i.e. at the

ti me when denand has shifted to D in Figure 11-7).

Mar gi nal cost pricing, therefore, provide a criterion
upon which to base the decision when to expand system
capacity. This criterion consists of letting the system
becone fully utilized and expanding it when consuners show
their wllingness to pay a price equal to the | ong run
mar gi nal cost (i.e. when the val ue consuners place on the
consunption of an additional unit of output is at | east equal
to the cost of operation and mai nt enance plus the capital

cost incurred in the production of that additional unit).

2. H 3 Paynent for Expansi ons

If a water utility is operating in the increasing
porti on of the average cost curve, it is going to nake
profit. In principle, this profit could be invested in a

sinking funk to pay for capital projects; in other words, the

profit nmade can be used for expandi ng system capacity. In the
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case where the utility operates in the decreasi ng portion of
t he average cost curve, a two-part tariff would be necessary
to avoid losses. In this situation, expansions of the system
woul d have to be done through borrowi ng. The point is that at
least in theory, a policy of nmargi nal cost pricing nakes it

possi ble for the | ocal conmmunity to pay for capacity expan-

si ons .

E. 3 Conel usi on

If water is treated as a commodity and if the utility
neters every water user and follows a policy of margi nal cost
pricing, then in theory: (a) water is going to be distributed
fairly, (b) it is going to be possi ble to nanage wat er
| osses, (c) enough revenue will be generated for operation
and mai ntenance, (d) a criterion wll be avail able to tell
when to expand system capacity, and finally (e) sufficient
revenues should be avail able to pay for expansions to the
system In theory, therefore, the introduction of universal
nmetering along with margi nal cost pricing should result in

efficient water system nanagenent.

Mar gi nal cost pricing and netering, in theory, can
hel p to resolve the problens that exist in Honduras with the
tasks of water system nanagenent. However, it is necessary to

exam ne the practical requirenents of inplenenting nmargi na
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cost pricing and netering to determ ne the applicability of
t hese principles for Honduras. This is the task of the next

chapt er.
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CHAPTER 111

PRACTI CAL REALI Tl ES: A CASE STUDY

In the previous chapter, it was shown that when water
is treated as a commobdity and margi nal cost pricing is used,
it could theoretically result in efficient water system
managenent. However, it is necessary to consider the practi -
cal aspects involved in the i npl enentati on of a netering
system and nmargi nal cost pricing. The objective of this
chapter, therefore, is to present the practical realities for
usi ng neters and applying the principles of margi nal cost

pr ic ing.

Wien a netering systemis used in a community, it is
necessary to periodically nmake purchases to repl ace ones that
are broken and/or to buy additional neters for new custoners.
It is also necessary to maintain the neters, to read them to
process the bills, and to coll ect the revenue. These tasks

constitute the practical aspects of netering.

To determ ne the practical realities of inplenenting a
neteri ng system for the purpose of this report, a study was
made of a U . S. water authority with respect to such tasks as
pur chasi ng, nmmi ntenance, reading, billing, and coll ection of

revenue. The approach here was to study the O ange Water and
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Sewer Aut hority (OWASA) which is responsi ble for providing
wat er and sewerage services to the Towns of Chapel H Il and

Carrboro and the sorroundi ng area* North Carolina.

This chapter is divided into the foll owi ng si x
sections: a) description of the OMSA system b) neteri ng by
OWASA, c¢) billing and coll ecting revenue, d) setting prices,
e) di scussi on of OMSA water rates. The study of OAMNMSA
covered the basic aspects of netering, but it could not cover
all the practical considerati ons regardi ng margi nal cost
prici ng. Consequently, a separate section is included which
presents such practical considerati ons based on practices of

The Wrld Bank with respect to margi nal cost pricing.

3.1 ONASA System

The Orange Water and Sewer Authority (OMNMSA) is a
publicly owned utility that was created in 1975 by the Board
of Conm ssioners for Orange County and the governi ng bodi es
of the Towns of Chapel Hi Il and Carrboro. OAMSA was created
to take responsibility for managi ng the consoli dated wat er
and sewer systens of the Towns of Chapel H Il and Carrboro;
previ ously, independent systens were owned by the University
of North Carolina, the Town of Chapel H Il and the Town of
Carrboro. The Authority is authorized by | aw to oper at e,

mai nt ai n, and expand the water and sewerage systens in the
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area; to carry out short and 1long term pl anni ng and fi nan-

cing; and to set water rates and coll ect revenues.

The organi zati on of OWASA consi sts of several hierar-
chical |l evels. A Board of Directors is the top | evel of
deci si on. This board consi st of nine nenbersj five appoi nted
by the Town of Chapel HilIl> two by the Town of Carrboro, and
two by the Orange County Board of Conmm ssioners. The Aut hor -
ity has an Executive Director who is at the second | evel of
deci si on; he has responsibility for the adm nistrati on and
technical direction of the Authority. The rest of the organi -
zation is divided into five divisions includi ng Personnel s
Fi scal Affairs, Custoner Rel ations, Plants, and Engi neeri ng.
OWASA has over ni nety enpl oyees working in these divisions.
The OWASA service area i ncludes Chapel H Il and Carrboro in
Orange County, the University of North Carolina, and part of
Chat ham and Dur ham counti es. OWSA has 10, 600 custoners and
serves a popul ati on of approximtely 52,000 i nhabitants. The
popul ation in the area has i ncreased nearly 30*/. from 1970 to
1980 (about 2.5*/. per year), and is still growi ng due to new

devel opnents in the Research Triangle area. Al custoners in

t he service area are netered.
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3.2 Meterinqg

The Orange Water and Sewer Authority uses neters of
different size from5/8 to 8 inches. The maj or tasks for
OMSA in connection with netering include purchasi ng neters,
spare parts, and accessories; testing the accuracy of neters;
and nmai ntaining the | arger neters that have been in the field

for sone tine and are not wor ki ng properly.

3. E. 1 Purchase of Meters

OWASA purchases all the neters that are installed in
the water distribution system rather than | eavi ng such
purchase to devel opers, residential custoners, comerci al
busi nesses or the university. This policy has been adopted by
OMASA in order to ensure that neter specifications are net
and to prevent the use of neters fromtoo nany different
manuf acturers. Another reason is to control the stock of
neters all the tine so as to satisfy both ordi nary and

extraordi nary demands. Finally, by purchasing directly, OAMSA

est abli shes a direct comuni cation with the manuf acturer.

Si nce OMSA buys all the neters, purchases have to be
pl anned i n advance. This is done by the Engi neering Division
and consists basically in answering two questions: a) how

many neters to buy?, and b) when to buy thent?
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The quantity of neters to be bought depends on the
nunber of new houses and the replacenent of old neters. OMNSA
keeps records of the nunber and type of neters installed for
new custoners every year; hence, it is fairly easy to make
estimtes of the denand for neters in the com ng year. Tabl e
I11-1 shows the trend of 5/8" neters installed in the past
five years. There are al so records on the nunber of new
neters that are installed annually to repl ace old neters.
Currently, OWMSA is purchasi ng about 1,000 neters a year of
whi ch approxi nately sixty percent are to replace old neters

and forty percent for new custoners.

The purchase of neters depends on the foll ow ng

condi tions: 1) when the estinmted future denmand for neters E"
or snmaller would consi derably reduce the stock in the
war ehouse, considering the tine for stock replacenent; E)
when a |l arge neter not in stock is going to be install ed; and
3) when the stock of any particul ar size of neter decreases
bel ow t he m ni mrum nunber that can be ordered. The i nformati on
on the current stock of neters in the warehouse is provided
t hrough a Cardex system which is a control of inventory

nmet hod where all the purchases and withdrawal s are recorded

on smal 1 cards.

3N


NEATPAGEINFO:id=42CA104F-94C0-48AB-98FC-995BBBC00C26


1/

Al

NVETERS

Table 111-1

I NSTALLED

Year No.

A 92 1

A o=

A 9O ==

I N THE PAST FI VE YEARS

of nmeters _1 /

= = 7

=S O =

A o = ===

A o = =

Sour ce: DWASA

nmet er s

==

are 5/ 8" nom nal size.

35


NEATPAGEINFO:id=32011C10-84FB-4531-8A08-2EAD21291391


The purchase of neters invol ves several steps. The
process starts in the Engi neering Division where a request is
made of the OWASA purchasing office. Along with the request
are sent the specifications of the neters to be bought. They
usually require a one year warranty agai nst defective
mat eri al and wor kmanshi p and twenty five years of warranty
agai nst defects in the register box. If the purchase cost is
greater than SI g OO0, according to the state law, it is
necessary to follow a public bidding procedure. In this case,
t he OMSA purchase office has to prepare instructions for
subm tti ng the bids and pl ace an adverti senent in | ocal
newspapers. The instructions for submtting bids and the
speci ficati ons are obtai ned by the bidders at the OAMNSA
of fice. Public bidding requires a bid deposit of 5*/. to
warrant fornality of the bid. Bids are publicly opened in the
pl ace and on the date and tine set in the adverti senent. The
bi ds are studied and award is nade "to the | owest responsible
bi dder taking in consideration quality, perfornance, and tine
specified in the proposal”. Public biddi ng purchases nust be
approved by the OMSA Board of Directors before any contract
is signed with the successful bidder. If the purchase is for
|l ess than $10, 000, the process is sinpler: three quotations,

written or by tel ephone, are sufficient.

The tine required between award of the neter contract

and delivery of themis thirty to forty days. This relatively
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short tinme is due to several factors: a) good progranm ng of
pur chases, b) good communi cation between the OMSA purchasi ng
office and the bidders, and c) short delivery time fromthe
manuf acturer to Chapel Hill. For standardi zati on purposes,
OMSA has decided to consider bids fromonly three neter
manuf acturers. This allows the Authority to sel ect well
known, wel| established neter conpani es; consequently, their
sal es representatives respond pronptly to purchases orders

fromthe Authority.

3.E. E Testing of Meters

One of the inportant tasks OMSA does is the testing
of nmeters. Periodic testing is necessary to check that neters
are registering within acceptable limts of accuracy. Through
meter testing, the Authority can determne if there is
significant under or overregistration. If neters are not
tested, inaccuracy would tend to increase over tinme, which
woul d nean a | oss of revenue in the case of underregistration

and unfair charges in the case of overregistration.

To warrant that nmeters are working within acceptable
limts of accuracy, OMSA tests the neters according to the
procedures recomended by the Anerican Water Whrks Associ a-
tion in the follow ng cases: a) before a new |lot of neters is

accepted by OMSA fromthe seller, b) as part of the routine
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testing and repl acenment activities of the OMSA water | oss

reducti on program and c) when a custoner requests the

testing of his neter.

OMWASA runs tests on new neters to verify that they
have the accuracy that was specified at the tinme of purchase.
The OMSA specification states that all neters nust neet AWM
standard C- 700 for a period of one year and neet or exceed
rebui lt accuracy standards for 1” additional years. Addition-
ally? all new neters nust test within the accuracy limts
given in Table I11-2. OMSA requires that neters not neeting

t he standards nust be replaced by the manufacturer.

OMASA al so perforns routine testing and repl acenent
under its water | oss reduction program This program was
created after the utility realized in 19S1 that the unac-
counted-for water had reached an average of 25*/.. A study
conducted by a private consulting firmreveal ed that there
were no major leaks in the distribution system In this
progrant |arge and snmall neters are tested on a frequency
basis that varies with the size of the neter, usually | arge
size neters are tested nore frequently than snall er ones
because a snmall percentage of inaccuracy in |large neters
represents a larger water | oss. Table 11 1-3 shows the
frequency of testing for different size neters. Currently,

OMSA tests about 1,000 neters a year as part of its |oss
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Table 111-2

ACCURACY LIM TS FOR NEW METERS SPECI FI ED BY QOVASA

Si ze Rat e of Accur acy Rat e of Accur acy
FlI ow Lim ts FlI ow Limts
( BPM (GPM
5/ 8" 1 to 20 98. 5-101. 5 I/~ 95'/. or better
1" 3 to 50 98. 5-101. 5 3/ 4 95y. or better
1-1/ E" 3.5 to 100 98. 5-101. 5 1-1/a 95*/. or better

Sour ce: OWNASA
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reducti on program Even though testing and replacing a.re
expensive, it has proven to be cost effective in reducing
| osses. In 1983, OMSA spent $155,000 in the | oss reduction
program but it reduced water |osses by 10'/. which represented

a saving to the utility of $51S, 000.

The water utility also tests neters when custoners
request it. OMSA has the policy that if the neter has not
been tested in the past five years or if the test reveals
overregi stration, then the neter is replaced at no charge to
the custoner. If, on the other hand, the neter has been
tested within the past five years and is found to be regis-

tering properly or underregistering, the custoner is charged

$35 for the test if the meter is 5/8" and $50 if the neter is

| arger than 5/8".

OWASA uses two procedures for testing neters. Small
neters (5/8" to 1-1/2") are tested volunetrically. In this
test, a certain volunme of water is passed through the neter
at a fixed flowrate, and the water is caught in a calibrated
contai ner; the percentage of accuracy of the neter is
calculated fromthe difference between the vol une registered
by the container and the volune regi stered by the neter.
Since neters have to work at different flows, they have to

register within acceptable limts of accuracy at different

rates. Therefore, the volunmetric tests are done at three
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different flow rates (m nimum internedi ate and maxi mum,
according to AWM standards. Large neters (S' and up) are
tested in the field with the use of calibrated neters. In
this type of test the calibrated neter is connected in series
downstream of the neter in service. Aflowis passed at a
fixed rate through both neters, and the accuracy is cal cu-
|lated fromthe difference between the volunes regi stered by
the service and calibrated nmeters. Large neters are usually
of the compound type (positive displacenent and turbine) and

ars tested accordi ng to AWM st andards.

3. 2.3 Mai ntenance of Meters

OWASA gi ves mai ntenance to a nmeter under the follow ng
three conditions: 1) when a neter after testing is found not
to neet AWM st andards, 2) when a neter is not covered by
warranty fromthe manufacturer, and 3) when the cost of
repair, including nmaterials and | abor, does not exceed the
purchase price of a replacenent neter. If the nmeter neets
AWM standards, it is only cleaned and put back into opera-
tion. If the neter does not neet standards but is under
warranty, it is sent back to the manufacturer. If the first
two conditions are net but the cost of repair is greater then
t he purchase price of a new one, the nmeter is discarded but

the bronze part is sold as junk.
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To nmai ntain neters, OMSA has a neter workshop with
all the equi pnent and tools necessary for testing, disassenm
bling, repairing, cleaning and reassenbling the neters.
Addi tionally, the workshop has a conpl ete stock of spare
parts for naking an i medi ate repair of the neter. The neter
mai nt enance personnel in the workshop include four enployees
that not only work in neter repairing but also in neter
replacing and testing. These people are highly skilled as a

result of the training courses to which OMSA has sent them

3.3 Reading, Billing and Col |l ecti ng Revenue

OWASA has established a policy of billing each
custoner every nonth. This nmeans that the Authority has to
read approximately 10,600 neters and to process this nunber
of accounts every nonth. To do this, OWASA has created a
system for reading, billing, and coll ecting the revenue.
First, the Authority has divided the service area into three
zones, each of themw th approxi nately the sane nunber of
neters (custonmer accounts). Additionally, three cycl es of
reading and billing has been established to be done every
nmont h. Each cycle has a zone assigned to it. In every cycle,
the neters of the correspondi ng zone are read, and their
accounts are processed for billing. The tinme assigned to each
cycle is approximately ten days. Each activity in the process

is programed every nonth, and each activity has a deadline,

N3


NEATPAGEINFO:id=251B5A2D-5A56-4EC2-861C-D3E33032020B


in such a way that the bills of the first second and third
cycle (corresponding to the first, second and third zone) are

sent every tenth, twentieth, and thirtieth of every nonth.

3.3.1 Reading of Meters

The first step in the process of billing is the
readi ng of water nmeters. The personnel assigned to the
readi ng include three field workers plus a supervisor. For
every cycle, these personnel have to read 3,500 neters in
five days. This neans that every reader nmust read on the
average 235 nmeters per day, or 29 neters and hour. To be able
toread all the neters in the given time, every neter reader

I's equipped with a small pick-up truck and a radi o conmuni ca-

tion systemfor coordination of activities.

The readings of customer consunption are registered in
speci al books. Each book contains the information on the
neters in one of the three zones into which the city has been
di vided. The information that each book has includes neter
| ocation, serial nunber, customer account nunber, and the
previous readings taken on the neter. The record book is
returned to the Customer Services Division of OMSA by the
met er reader when he has finished taking his readings. The
information in the book is then processed for input to the

conput er system
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3.3.HBilling and Coll ecti on of Revenue

All the bills that OWSA processes every nonth are
made t hrough a contractors The Networ k Conputi ng Cor poration.
Not all of the activities involved in billing, however, are
carried out by this conpany. The OMSA billing process is
carried out in three stages: 1) input of information to the
conputer, 2) conputer bill processing, and 3) delivery to
custoners. Figure Ill-1 shows a schenmatic of the billing

pr ocess.

The first part of the billing process is carried out
by OWASA and consi st of receiving the record books contai ni ng
new readi ngs of custoner neters and sending this infornmation
by tel ephone to the conputer of the billing service conpany,

with the use of a conputer term nal and nodem

The second stage of the billing process starts when
t he Custoner Rel ations D vision of OMSA requests custoner
bills fromthe billing conpany. Usually, the OMSA request is
presented forty eight hours prior to the deadline for sending
bills to the custoners. Once the request is received, the

contractor processes the accounts, prints the bills, and

sends them t o ONASA.
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THE Bl LLI NG

1. Meter readings ore
recorded- rhe books

containing the information
are turned to the Custoner
Rel ati ons Di vi si on of OMSA

4. The bills of the cycle
are printed and sent
to OWASA.

Figure 111-1

4C

PROCESS

2. The information is
stored in the conputer

N\

3. The infornrKition is sent to

the billing conpany® mainframe
comput er.

5. Bills are inserted in envel opes
post mar ked and sent to the
cust oners.
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In the |l ast part of the process* OMSA receives the
bills fromthe billing conpany in the norning of the deadline
date, inserts the 3,500 bills in envelopes in three to four
hours with the help of an inserting nachine, postmarks all
t he envel opes with another nmachine, and finally deposit them

in the post office to be delivered to the custoners by mail

The coll ection of revenue is done mainly by mail.
Along with the bill that OWSA sends to custoners is an
envel ope with the address of OMSA printed on the front. This

envel ope is given to the custoner for paying his or her water

bill. The customer usually wites a check to OMSA for the
anount that appears on the bill, puts the check in the
envel ope, and sends it to OMSA by mail. The paynent is

usual ly recei ved by OMSA no nore than two days | ater. The
revenue collection systemis very efficient and conveni ent
for the custoner; however, if the custoner wants to pay

directly in the office of OMSA, he or she can do so.

3.4 Setting Prices

3.4.1 Water Charges and Fees

OMWASA has established several charges and fees to
cover the cost of supplying water. The set of charges and

fees is known as the rate structure. The one currently in use
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by OMSA becane effective January 1, 1986) and consi sts of

the followi ng main wat er charges:

1. Water Service Charge
E. Water Commopdity Charge

3. Water Availability Charge

4. Water Front Footage Fee
5. Water Main Taping Fee
6. Water Service and Meter Install ation

7. Supplenental Fire Protection
8. Tenporary Hydrant Meter

9. M scel | aneous Char ges

Water Service Charge: This is a fixed nonthly charge intended
to recover part of custoner relations costs, neter and
| ateral maintenance and 20'/. of the capital costs of those
facilities that serve the entire popul ation (including, for
exanple, trunk mains but not water distribution mains). This
charge is required of all custoners, and the anobunt varies
according to the size of the neter. Table Ill-~ shows the

wat er service charges for different neter sizes.

Water Commodity Charge; This is a charge per unit volune (per
t housand gallons), which is intended to recover nost of the
operating costs and a portion of the capital costs. The

charge is a single price (*1.60 per thousand gallons),
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Table 111 -7

OVASA WATER CHARGES

WAt er Ser vi ce Char ge;

Meter Size Mont hl y servi ce charge
5/ 8" * ~ .30
1" * e 75
I-1/s" $ 16 .25
2" $ 25 .00
3" * 49 . 00
n * 76 00
6" $ 150 .00
8 $ 240 .00

1. Water Commodity Charge: $ 1. 60/ Thou5and gal | ons.

[ WAt er Avail ability Charge:

Meter Size Acr eage All owance Base Anount
5/ 8" 0.4 acres * 1, 270
1" 1.0 * 3,200
I-1/E" 2.0 * 6, 300
2" 3.2 $ 10, 100
3" 6.4 * 20, 200
4" 10.0 * 31, 600
6" 20. 0 * 63, 200
8" 32.0 $101, 000

Acr eage Surcharge = $320/ acre

I V. Suppl enental Fire Protection;

A. Site-Specific Fire Service

Service Size Mont hl y Servi ce Charge
2" * 22.00
3" * 44. OO0
4" * 66. 00
6" $ 125. 00
8" * 210. 00

B. Site-Specific Water Hydrants *9.00 per hydrant

V. WAt er Front Foot age Char ge;

Fee = *11. OO0 per f oot
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M ni mum charge = *550. 00

Table 111-''* (conti nuati on)

QUASA WATER CHARGES

VI . Tenporary Hydrant Meter Charge:
Servi ce Charge = *75.00
Security Deposit:

Meter Size Security Deposit

T TS OO . (&> N @& )
=" B OO . O O
\V/ I VWAt er Service and Meter I nstall ati on;

Type of Ser vi ce Char ge

Compl ete water sevice installation, 5/8" $410. 00
Compl ete water sevice installation, 1" $500. 00
Meter Only Installation, 5/8" $ 80. 00
Meter Only Install ati on, 1" $120. 00
Meter Only Installation, 1-1/E' $255. 00
Meter Only Install ati on, 2" $760. 00

Meters larger than 3" are installed by the contractor.

AV/ I I WAt er Mai n Tappi hg Fee;

The charge wll vary according the job. It is determ ned
based on the tinme and equi pnent used plus an all owance for
over head, m ni num charge $75. 00.

Sour ce: ONMNSA
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applicable to all custoners, independent of the quantity of

wat er consuned.

Water Availability Charge; This one-tine charge was created
to recover part of the capital costs of providing current
capacity of the water system The charge is |levied for each
new connection to the water system The charge varies
according to the size of the neter and the acreage of the
property. Table I11-4 presents the schedul e of charge for
different neter sizes and property areas. For exanple, a new

custoner with 0.5 a.c.re lot and 5/B inch neter would have to

pay $1370 + $320(0.5-0.-7) = *130E to connect to the system

Water Front Footage Fee; This charge is to recover the cost
of extending the distribution system into new areas. The
wat er front footage charge is $11.00 per front foot of the

property. The m ni num charge i s $550. 00.

VWater Main Tapping; This charge ains to recover the cost of
| abor and equi pnent used in naking a tap into the water nain
plus an all owance for overhead. The charge varies according

to the size of the job but never is |ess than $75. 00.

Wat er Service and Meter Installation Charge; This charge is
to recover the cost of extending service fromthe street main

to the custoner's property. It includes the installation of
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t he service connection and the custoner's neter. The charge
varies with the size of the neter and whet her the job
i ncl udes conpl ete service installation or just the neter.

Table I11-'"" shows the charge for different type of install a-

ti ons.

Suppl enental Fire Protection; There are two specific charges
in this category: 1) site-specific fire service charge, and
2) water hydrant charge. Both charges a.re intended to recover
the costs of providing adequate system capacity for fire
protection. The site-specific fire service charge is applica-
ble to all custoners with private fire protection systens.
The charge depends on the dianeter of the service |line, as
shown in Table | 11-~. The water hydrant charge is intended to
recover the nargi nal cost of having to use | arger di aneter
pi pes in the network for fire protection. This charge is
$9. 00 per hydrant per nonth, which is paid by the Towns of

Chapel Hill and Carrboro.

Tenporary Hydrant Meter Charge; This charge is applied to
construction projects that take water fromthe distribution
system A charge of $75 is nmade for having to install a
tenmporary neter; it has to be paid in advance by the contrac-

tor plus a security deposit for the neter.
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M scel | aneous Charues; OWMSA includes in this classification
charges such as: service initiation fee, record change
charge, charge for reconnection of delinquent account,
returned check charge, security deposits, bulk water sal es,

and field and shop neter tests charges (when the test is done

at custoner request).

3.". E Water Rates Determ nati on

In setting its rates, QU ASA generally follows the
recommendati ons of the AWM. The OWASA rate structure has the
basi ¢ objective of nmaking the Authority financially selfsuf-
ficient. This neans that water prices, charges, and fees are
set so that the generated revenue covers the financial costs
of providing service. The current tariff, therefore, recovers

operati on, mai ntenance, adnmi nistration and capital costs.

The current OMSA water rate schedule is the product
of a cost-of-service study conducted by a private consulting
firm Arthur Young and Conpany, in 1985. The study covered
both wat er and wast ewat er charges and consi sted of three
steps: 1) determ nation of revenue requirenents, 2) determ -
nati on of specific service costs and charges, and 3) cost

all ocation and rate setting.
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INn the first step, the financial costs that nust be
recovered fromrevenue were identified as "cash needs". The
process consisted of selecting a tinme horizon of three years
(1986-1988) and estimati ng the revenue requirenents that

woul d be needed during that period.

The fi nancial costs that were determ ned for the
three-year period were: a) operation and mai ntenance require-
nments, and b) capital costs and debt service. COperation and
mai nt enance revenue requirenents were cal cul ated by forecast-
ing to 1988 the operati on and mai nt enance cost based on the
1985- 86 operati ng budget, considering a 7.5*/. inflation rate
and annual growth rates in accounts of 3.0*/. to 3.5*/.. Capital
costs were also forecasted for the three years; They incl uded
all major and snall water projects plus capital equipnent
purchases. The final conmponent forecasted was debt service.
OWASA has exi sting debt service related to bonds that were
i ssued in 1985 plus general obligation bonds fromthe Towns
of Chapel Hi Il and Carrboro that the Authority assuned in
1977; additionally, OWMSA expects to issue bonds in 1987. The
total revenue requirenents for the three-year period was

divided into the categories shown in Table II11-5.

The second step in the rate study was the deternm na-
tion of specific costs and correspondi ng charges that should

be included in the rate schedule. A specific charge is
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Table 111-5

CATEGORI ES USED I N THE THE TOTAL REVENUE ESTI MATI ON

FOR THE THREE- YEAR PERI OD

. OPERATI ON COSTS

A. Water Supply and Treat nent

B. Water Distribution
C. General Adm nistrati on

D. Custoner Rel ati ons

E. Conti ngency

. CAPI TAL COSTS

A. Cash Fi nanced Capi t al Pr oj ect
Or denances

B. Current Year Capital Projects
and Capital Equi pnent

C. Debt Service
1. Existing Debt Service

E. Proposed Debt Service

Sour ce: OWASA
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i ntended to recovers the cost of providing a specific
service. If a charge is not created, the cost of proving the
specific service would have to be covered fromthe general
revenue (Arthur Young 1985). Specific charges were establi—
shed for the itens presented at the begi nni ng of section 3.7
(not including nonthly service charges and comobdity

char ges) .

The third stage in the water rate study invol ved cost
all ocati on and setting of rates for the nonthly service
charge and the comvobdity charge. First, the projected revenue
fromall the specific charges for the period 1986-1988 was
subtracted fromtotal revenue requirenents, calculated in the
first stage. The result was net revenue requirenents for the
t hree-year period. Then, this requirenent was allocated to
t he wat er and sewer conponents. This was done by selecting in
each one of the categories of the net revenue requirenent
shown in Table 111-5 the proportion correspondi ng to sewer
and that to water. The net revenue requirenent allocated to
t he water conmponent (water net revenue requirenent) was then
used to cal cul ate the service charge and the comobdity

char ge.

Havi ng obt ai ned t he water net revenue requirenent,
before cal cul ating the service and commpbdity charges, it was

necessary to calculate the unit cost of service. First, the
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wat er net revenue requirenent was divided into five catego-
ries: 1) custoner relationsj S) neter nmai ntenance, 3) | ateral
mai nt enance, ) SOVJ of water capital, and 5) comobdity costs
(i ncluding about 80'/. of the capital costs). Then, an estimate
was nade of projected nonthly custoner accounts, the nunber
of nmeter equivalents in the system 3/, and the total vol une
of water that will be billed to the custoners in the three-
year period. The next step was to calculate the unit costs
for the previous five categories. The service relations costs
wer e di vided by the projected nunber of accounts, the neter
mai nt enance, | ateral nmi ntenance, and 20*/. capital cost were
di vi ded by the nunmber of neter equivalents in the system and
the commpbdity cost was divided by the estinated total vol une
of water to be billed. Having obtained the unit cost, the
next and |l ast step was to calcul ate the service and conmodity

char ges.

The nonthly service charge was cal cul ated for differ-
ent size neters. It was first necessary to estinmate the total
nunber of equivalent 5/ S-inch neters in the system This was
done using the values in Table I111-6, which ars from AWM.

3/ A neter equivalent is a nunber that relates the rated

hydraulic capacity of a given neter to the capacity of
a 5/ 8" nom nal size neter. For nore information refer

to the AWM Manual No.5 page 90.
The neter equivalents for the whole water distribution

systemis cal cul ated as the sunmati on of the neter
equi valents of all the neters in the system
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Table 111-6

NVETER EQUI VALENTS USED I N THE OQUASA RATE STUDY

Meter Si ze Nunber of Equi val ent ?

5/ S" 1.0
1" 2.5
1-1/E" 5.0
s" 8.0
3" 16. 0
nt S5. 0
h" 50. 0
8" 80. O

Source: OMNSA Water Rate Study, based on AWM,
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Total custoner rel ations, neter nmi ntenance, | ateral mai nte-
nance, and 20y. capital costs to be recovered were divided by
the total nunber of equivalent neters to obtain the service
charge for a 5/8-inch neter. The correspondi ng charges for
|l arger nmeters were sinply determ ned by scaling up the basic

nmeter charge using the values in Table I11—6.

The commodity charge in the rate study was decided to
be the sane for all custoners, which is basically consistent
with econonmic theory. The commbdity charge was obtai ned by
dividing the total cost to be recovered by the estimted

total volune of water to be billed to custoners in the three-

year period for which the study was nade.

3.5 QUI ASA' s Pricing Practices

OWMWASA does not strictly follow nargi nal cost pricing
pri nci pl es but instead, for nost of its tariff structure,
uses average cost pricing. This is particularly true for the
commodi ty charge, which as seen previously was cal cul ated by
di viding conmodity costs by the total volune of water to be

billed, resulting in an average cost price.

There are three main reasons for the Authority to

foll ow average cost pricing principles. The first is that the

Authority is not allowed to have excess revenues (i.e.
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profits), which probably would result fromstrict application
of a marginal cost pricing policy. The second reason is that
by setting the price of water equal to margi nal cost, the
resulting price would probably be much greater than the
current price, which the Authority wants to avoi d because of
its effect on poor custoners. The third reason is that it is
comon practice in the United States to foll ow the reconmen-
dati ons of AWM, which are to set the price nore or |ess

equal to average cost.

"' Anot her aspect of the OMSA rate schedule is that the
prici ng system does not signal when to nake a capacity
expansion, as is theoretically possible under a policy of
strict nmarginal cost pricing. To decide when to expand the
system the Authority continuously nonitors water denand, and
when it gets close to being equal to system capacity, an

expansi on i s made.

a/. a V'lla. . II. a. a I,\

3.6 Practical Considerations of Marqi nal Cost Pricing

The purpose of this section is to present sone
practi cal considerations regardi ng application of nargina
cost pricing theory. The inplenentation of strict marginal
cost pricing alone presents several practical difficulties,

i nclud ing:
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3,6.1 Financial and Price Stability of the Water Authority

As di scussed in Chapter Il» the use of margi nal cost
pricing can result in a profit or loss for the water utility»
dependi ng upon whet her average costs are rising or falling
(see Figure Il-H(a) and (b)). In the case of profitsj they

could be used to finance future water supply investnents or
to cover future |l osses. In the case of a | oss* a sol uti on
t hat has been proposed by econonmists is to have a two-part
tariff (Warford 1977). Perhaps nore i nportantly? strict
mar gi nal cost pricing would result in highly variable prices
over tinme, with high prices imedi ately before an expansi on
(to ration capacity) and |l ow prices thereafter. Mbst custonm
ers would be confused by the fluctuati ons) and such prices

could be politically infeasible.

3.6.S Margi nal Cost and The Poor

The strict application of margi nal cost pricing would
probably result in prices that would restrict the poor from
usi ng the system One proposal for applying nmargi nal cost

pricing principles without hurting the poor would be to

establish lifeline rates. A lifeline tariff consists of a

water rate schedule with two bl ocks: the first bl ock incl udes

a subsidy wherein the water is sold at a relatively |ow price

to make it affordable to the poor. In the second bl ock» water
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is charged at the full marginal cost. This enabl es the poor

not to be deprived froma m ni rum adequat e supply of water,

while the rest of the water consuners face the true cost of

wat er for additional consunpti on beyond the m ni mum Fi gure

I11-2 shows a schematic price schedule including a lifeline

rate.

3.6.3 Capital Indivisibility

Capital investnents in the water supply sector are
made in |lunp suns. CGenerally, water supply projects are built
wi th excess capacity in order to capture econoni es of scale.
Thi s neans that during the period of excess capacity, only
operati on and nmi nt enance costs are i ncurred. However, when
capacity is exhausted, a major investnent several tines

| arger than operation and mai ntenance costs i s required.

The phenonenon of | unpiness or capital indivisibility
in the water supply sector creates problens in the applica-
tion of margi nal cost pricing principles. Strict application
of the margi nal cost concept produces |l arge fluctuations in
the water price. Margi nal cost pricing requires the water
price to be set equal to the short run nmargi nal cost when
there is excess capacity in the system Then, as discussed in
Chapter 11, when the demand grows equal to the capacity of

the system the denmand is curtailed by increasing the price.
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Price

Su bsi dy

(1)

M ni r pum
Requi r ed

Quantity

R = Lifeline Rate (forall customer)

FAzTrue Marginal Cost

Figure I11-2  Lifeline Rate
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When, after successive increases, the price equals |ong run
mar gi nal cost, a capacity expansion is justified. After the
expansi on i s made, however, the price of water should drop to
equal the new short run margi nal cost that corresponds to the
new scal e of plant, and the process is repeated again (see
Figure 111-3). The junping fromone short run margi nal cost
curve to the next creates a fluctuation in the water price.
This fluctuation is accentuated by the big difference that
generally exi sts between the short run costs (operati on and
mai nt enance) and | ong run costs (operation, nmaintenance and
capital). Under these circunstances, consuners wll usually
be confused because they will not know how to respond to the

variation in prices.

Anot her problemwith strict applicati on of nmarginal

cost pricing where there is capital indivisibility is in the
definition of margi nal cost. When there is capital invisibi-
lity, it is difficult to define the cost of produci ng an

addi ti onal unit of output. Several definitions of marginal

cost have been proposed to deal with this problem and for
the nost part they include sone notion of increnmental cost. A
definition used by the World Bank is Average | ncrenent al

cost, which is cal cul ated by di scounting all future costs
(operation and capital) related to the supply of water over a
gi ven period of tine, and dividing this anount by the

di scounted value of the increnental output that is generated
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UNIT SRMC3 LRMVE

SRMC2

QUANTI TY

Price is raised fronn B.to Rto ration capacity Q.
A P, price= LRMC, signaling need for an expansion

to capacity -

Fol | ow ng expansion, price should drop to F*, where
price: SRMC2-

Gradual ly, price is raised to P, signaling the need
for another expansion, to Q-

Figure 111-3 Price/ Capacity Change Over Tine
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during the sane period. Mathematically? the Average | ncrenen-

tal Cost can be witten as:

T
y II/\I + X Ill\tl A I\t + X-]L

oL (1M )

AIC =
| - |
L I—
VWWher t
t = Base year for which AIC is cal cul at ed
R. = Operation and nai nt enance expenditures in year t
Q = Water produced in year t.
| = Capital expenditure in year t.
T = Period of tinme considered in the anal ysis
i = Opportunity cost of capital
r = Time preference rate for consunption

The AI C represents a conprom se between the need to
avoid price fluctuation, the need to signal capacity expan-
sions, and the need to allocate resources efficiently. Wth
the use of AIC, water price (equal to the increnental cost)
changes snobothly over tine when there are increasing units of
cost and has little fluctuation conpared to ot her nargi nal
cost definitions (Warford 1977). Wwen AIC is used, a capacity
expansi on i s signal ed when denmand equal s the capacity of the

system
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Al C i s consi dered appropriate by the Worl d Bank when
capital indivisibility is significant, as is generally the
case in the water supply sector, and especially in devel opi ng
countries where due to difficulties in getting finance,

pl anners consi der | onger tinme horizons for their projects.
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CHAPTER | V

APPLI CATI ON OF METERI NG TO HONDURAS

Pr evi ous chapters have presented the theory of using
netering along with margi nal cost pricing. Additionally> the

practi cal aspects of running a neteri ng system as done by a

well organized utility in the United States have been
di scussed. This chapter analyzes the practicability of
inplenenting a netering systemin the small conmmuniti es of

Honduras in light of the theory and U.S. practice. This
chapter consists of four sections: a) netering, b) reading,

billing and coll ecting revenue, c) setting price |evels, and

d) concl usi ons.

A-. 1 Meter inq

From t he perspecti ve of Honduras, the three nmain

aspects of netering include: 1) purchase, 2) testing, and 3)

mai Nnt enance of neters.

N.1.1 Purchase of Meters

In Honduras, the purchase of neters would be done

under very different conditions than in the United States.
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The organi zati on that purchases neters for small comunities

in Honduras woul d have to be capabl e of the foll ow ng:

1) International Purchases There is no production of neters
in Honduras; therefore, all of them would have to be i nported
from other countries. The organi zation in charge of pur-
chasi ng neters and accessori es nust be capabl e of nmaki ng
internati onal purchases. It nust have connections with the
foreign neter suppliers and manufacturers. It would have to
be able to handl e the procedures and conditions i nposed by

manuf acturers and suppliers in other countri es.

2) Pub lie Bidd ing In purchases involving | arge anounts of
noney (as would be the case with neters)» it is necessary in
Honduras to follow a public bidding process. The organi zati on
t hat purchases neters would have to be able to conduct

i nternational bidding.

3) CGovernnent Requi renents Since neter purchases woul d be
done at the international |evel» it would be necessary to
obtai n aut hori zati on fromthe governnent to: a) inport
neters, b) get foreign currency to pay for thenr and c) get
tax exenptions, since they would be destined for public use.
The purchasi ng organi zati on would have to know very well

gover nnental procedures for the three previous itens, and it
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woul d have to be able to neet all the requirenents i nposed by

t he gover nnent.

4) Standards and Specifications Currently in Honduras, there
are no standards for neters, and the specifications for
purchasi ng neters Are very general. The organi zati on pur -
chasi ng neters would have to devel op standards and specifi =

cations for the kinds of neters nobost appropriate for Hondu-

ras. Additionally, in order to reduce repair costs and
facilitate mai ntenance, the organi zati on would have to be
able to limt selection to just a few brands. Politically,

this would be difficult to acconplish since many gover nnent

officials would expect this to result in higher prices.

5) Testing for Quality Control For all practical purposes,
there would be no warranty from the manuf acturer because of
t he hi gh cost of shipping. Consequently, it would be extrene-
ly inportant to test the neters before final acceptance and
paynment. The purchasi ng organi zati on woul d have to be able to

test the neters during the purchasi ng process.

Smal |l comuniti es cannot nmake purchases of neters. At
present, they do not have the organi zation for perform ng any
of the required tasks nenti oned above. It would be very
di fficult and expensi ve to devel op an organi zati on i n each

community capable of maki ng purchases, and it is very
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unl i kely that such organi zations, even if it were possible to

create them could work efficiently.

To fulfil all the above requirenents, the purchase of

neters would have to be done at the national | evel. There
woul d have to be an organi zati on responsi bl e for purchasi ng
all the neters needed by all the communities in the country.
The only organi zati on in Honduras that could concei vably
i npl enent such purchasing is the nati onal water supply

agency, SANAA.

N.1.2 Testing of Meters

The neter testing conditions for OMSA and t he water
authorities in Honduras are very different. I n Chapter 111,
it was reported that neter testing as done by OMSA i nvol ves
the use of well trained personnel, with appropriate equi pnent
st andards and procedures for testing. In the case of Hondu-
ras, there is no experience with neter testing, trained
personnel are limted, there is no equi pnent for testing, nor

are there standards and procedures.

It would be difficult or inpossible to create testing
wor kshops in each small conmunity in Honduras; there are

several reasons for this. First, there is a trenendous | ack

of qualified personnel, especially at the |I|ocal community
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level. This nmeans that it would be necessary to either train
the personnel in the community or to bring personnel from
other parts of the country. Second, there is little incentive
for trai ned personnel to work in |local comunities. Third,

there would be a trenendous | ack of technical and adm ni stra—
tive support for neter testing activities because there is no
organi zation in snmall comunities. Finally, the training of
personnel would be difficult since the comunity would | ack
an organi zation with qualified personnel capabl e of deciding

who needs to be trained and what kind of training is needed.

The problens of neter testing point to the need for
regi onal testing centers. By having regional offices, the
operati on would be done at a | arger scale which would all ow
t he concentrati on of enough funds to purchase equi pnent and
spare parts and to pay salaries. In a regional office, it
woul d be easier to attract specialized personnel, especially
if the office were located in a relatively | arge town.
Addi tionally, the establishnment of regional testing centers
woul d have the advantage of full utilization of equi pnent and

per sonnel .

Al t hough regional testing centers m ght include nany
advant ages, there would al so be di sadvant ages that m ght make
implenmentation difficult. One is that testing on a regional

scal e woul d require good coordination between the regiona
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center and the | ocal water offices in the comunities. The
regi onal office would depend upon actions taken by the | ocal
offices; therefore, no matter how well equi pped or how wel |
qual i fied the personnel in the regional center, if the | ocal
wat er offi ces do not cooperate or have organi zati ons capabl e
of supporting the regional office, the system would not work.
Difficulties in obtaini ng agreenent and coordi nati on anong
the institutions in charge of | ocal water supply systens

woul d be anot her obstacle to regional testing centers.

4. 1. 3 Mai nt enance of Meters

Essentially all neter mai ntenance i n Honduras woul d
have to be perforned by the central water authority. Practi-
cally speaking, it would be i npossible to obtain warranty
from manuf acturers. Additionally, there are no private
conpani es for servicing large neters as in the United States.

Therefore, water authorities in Honduras would have to be

prepared to maintain all sizes and types of neters. A second
characteri stic of nmai ntenance inNn Honduras is that the
aut hority would have to maintain a nuch | arger nunber of
neters than a typical utility in the United States because of
the need to serve the entire country. In addition, because in
Honduras it would generally be cheaper to repair old neters
than to buy new ones (due to the relatively high cost of new

neters, plus the cost of shipping, the relatively |Iower
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sal aries in Honduras, and the need for hard currency to nmake
purchases), the water authority would have to be prepared to

repair a very |l arge nunber of neters.

Snmall communities in Honduras sinply do not have the
capacity to run a netering system There is no organi zati on
to support mai ntenance activities, and it is very unlikely
t hat such a support organi zati on could be created. As with
testing, the communities do not have trai ned personnel nor

t echni cal support.

It would be nore likely to organi ze the nmai nt enance of
neters at the regional level. As with a neter testing system
regi onal mai nt enance woul d enabl e concentrati on of resources
and better utilization of them Additionally, a regional
net er nai nt enance system woul d enhance the quality of work
conpared to individual naintenance organi zati ons at the | ocal

community | evel

The only organization in Honduras that has the
potential for perform ng regional nmintenance is the nati onal
wat er supply agency, SANAA. SANAA nmanages nany of the
community water systens t hroughout the country and has
establ i shed offices that could serve as a basis for starting
a regi onal organi zation for nmeter mai ntenance. OGther institu-

tions in Honduras that al so manage community water systens
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i ncl ude nmunicipalities and comunity groups, but they work
only at the local | evel and do not have capacity to create

regi onal offices.

In practice, there may be difficulties for inplenen-
ting regi onal neter mai ntenance wor kshops. Meter nmi ntenance
at the regional | evel would require excell ent coordi nati on
bet ween | ocal water supply offices in each comunity and the
regi onal office. Such coordi nati on may be difficult to
acconplish, if | ocal offices are managed by nunicipalities

and the regional office is managed by a governnental institu-

ti on such as SANAA.

4. 2 Reading, Billing and Coll ecti ng Revenue

The activities of reading, billing and coll ecti ng
revenue constitute a process that includes the foll owi ng key
factors: 1) the billing period, 2) organization and technol o—

gy, and 3) cost.

The billing period is the ti ne bet w ween when t he
custoner receives two successive bills. The | ength of the
billing period is an inportant factor. Long billing peri ods

do not inform custoners of their consunmption with sufficient
frequency to allow themto adapt their denmand to the anobunt

charged. Long periods result in large bills which adversely

75


NEATPAGEINFO:id=C90041D1-1884-4A75-BD75-57A5118FAFEF


af fect the budgets of consuners. Short billing periods have
t he advant age of | esser effect on custoners' budgets?
especially for the poor. Fromthis point of view= it is
better to have short billing periods (one nonth or less); the

poor have troubl e planning or paying bills for periods | onger

t han one nont h because their incone is usually on a daily»
weekly or possibly a bi-weekly basis. On the ot her hand»
shorter billing periods require a nore sophi sticated organi -

zati on and greater expense.

The | ack of resources in Hondurasj especially capital
and qualified personnel) requires that organi zati on of the
water utility be sinple and that the technol ogy be easy to
i npl enment and use. Such organi zati on and technol ogy m ght be
i Nnpossible with the kind of frequent billings required in
Hondur as. Al soj the cost of such frequent billing would

probably be relatively high, and strong possibility m ght

exi st for clerical and ot her error.

The billing period> organi zati on and technol ogyj and
cost nust be consi dered and wei ghed agai nst each other to
create the npost effective and appropri ate system for the
small comuniti es of Honduras. I f these three consi derati ons
cannot be optimally conbi ned, then it nmay be i npossible to

devel op an effecti ve system The rest of this section analyze
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each of these conponents within the context of small conmmuni =

ties i n Hondur as.

N, 2.1 Readi ng

In the case of OMNMSA, E35 neters are read daily per
reader with the help of a vehicle and radi o comuni cati on
system |In Honduras, the reading of neters would have to be
done under very different conditions. In snmall comunities
t here woul d not be any vehicles or conmmuni cati on systens, and
t he readi ng would have to be carried out on foot. The
per f ormance of the readers would be | ow, probably no nore
than 50 to 70 neters per day per reader. The nunber of
required readers for a community woul d depend on the nunber
of bills per cycle, the nunber of cycles per nonth, and the
per formance of the readers. Trai ni ng would be required for

t he readers in order to ensure that their information is

accurate. Meter readi ng would be carried out by the | ocal

wat er supply utility.
N S.SBilling
The billing systemin snmall comuniti es woul d depend

primarily on the quantity of bills. In the case of DWASA,
3,500 accounts are processed per cycle, and three cycles are

i ncl uded per nont h, al | done through the wuse of a very
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sophi sticated billing system Table |IV-1 shows the nunber of
bills that would have to be processed every two weeks for
billing frequencies of one and two nont hs and for communities

of 10, OO0 and 50, O0OO i nhabi tants. The tabl e assunes t hat

there are five i nhabitants per custoner account. Table |1V-1

shows that in comunities with 10, OO0 i nhabitants it would be
necessary to process 1, 000 and 500 bills per cycle for
billing peri ods of one and two nont hs, respectively. This
nunber of bills inplies the need for nechanical or electronic
(conmput eri zed) systens. The need for a well organi zed office
with a conputeri zed systemis quite obvious in the case of
comuni ties with 50, O00 i nhabitants, where it woul d be

requi red to process 5,000 and 2,500 bills per cycle for

billing periods of one and two nonths, respectively.

It would be very difficult to i nplenent a billing
systemin small conmmuniti es of Honduras, the reasons for
which a.rez a) the | ack of adm ni strati ve and techni cal

support since |local water authorities are |l acking in the
human resources to gi ve such support, and it is unlikely that
it would conme from outside the community, and b) the diffi-
culty in inmplenmnenting a conputerized system especially
because the electric supply is not reliable and al so due to

conputi ng hardware limtations in the country.
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Tabl e 1 V-1

NUVBER OF Bl LLS PROCESSED BI MEEKLY AND

THE NUVBER OF READERS REQUI RED U

(Two cycl es per nonth)

10, 000 hab. 50, 000 hab.
Bi 11i ng conmuni ty conmuni ty
Per i od
No . of No. of No. of No. of
(nont hs > Bills Reader s Bills Reader s
ol 1, 000 2 5, 000 10
500 1 a, 500 5

1 / The assunptions made in this table are: 1) there are
two cycles of billing per nonth, 2) there are 5
per sons per custoner account, and 3) each reader reads

50 neters per day.
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G ven present |limtations in small conmmuniti es of
support for a billing system the alternative could be to
execute the process on a regional basis. However, there are
several difficulties that nmake this an unlikely alternative
as well. The first is |l ack of organi zati on and resources in

|l ocal offices with respect to coll ecti ng and sendi ng i nf or ma-

tion. The regional billing office would depend heavily on the
|l ocal offices. If they did not performwell, the regi onal
billing system would not wor k. Anot her problem would be

coordi nati on between the | ocal and regional offices. The
regional billing office would have to coordinate the recep-
tion of information wth the delivery of bills. This task
woul d be difficult because of problens with transportati on
and conmmuni cati on, especially where several institutions are

involved in the process. A third difficulty would be estab-

lishment of a satisfactory billing period, especially for the
poor. On one hand, it would be necessary to have short
billing periods of perhaps one nonth or | ess, since many

househol ds have | ow i ncones and are paid on a daily, weekly,
or biweekly basis. On the other hand, a regional system
should ideally have billing periods | onger than one nonth in
order to satisfactorily coordi nate the | ocal and regi onal
offices, taking into account that a sophisticated systemw th

hi ghly qualified personnel would be very costly.
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N.S.3 Coll ecti on of Revenue

The revenue coll ection practices of OMSA cannot be

applied in the small comunities of Honduras. In the case of
OWMWASA] nost of the revenue is collected through the mail. In
t he case of Hondurasj utilization of the postal service would
not wor k because the nmail is not reliable) and the majority

of peopl e do not have checki ng accounts. There are sone
alternatives for revenue coll ection that could be inml enent ed
in small towns. One would be to pay bills directly to the
|l ocal water authority. Another would be to go house by house
coll ecting the noney for paynent. This has the drawback of
putting the coll ector at risk of being robbedj or the
coll ector hinmself mght possibly steal the noney. Banks coul d
al so be used to collect revenue? which is used in sone pl aces
to pay electricity billsj but the authority would have to pay

a fee for this service; this, however, is probably the nost

conveni ent and saf est net hod.

N.3 Setting Price Levels

<4.3.1 Average Cost Pricing

The use of average cost pricing, as in the case of

ONWASA, requires at | east three basic conditions: 1) good

records, 2) an admi nistrative organi zation to manage charges
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and paynents (i.e.) accounting and custoner services depart -

nents)) and 3) sufficient capacity on the part of the people

topayt heirbill s.

INn the small communiti es of Honduras) generally there
is little record keepi ng of costs and al nbst no stati sti cal
i nformati on about the systemor its functioning. It would

therefore be very difficult if not inpossible to make a cost
of service study as done in the United States. Charges woul d
probably have to be based on estimates) with the risk that if

t hey were not accurate) the charges m ght not recover costs.

The capacity of the people to pay is an i nportant
consideration in small comuniti es where nany of the people
are poor. I|If the price of water were too high conpared to
i ncone) the users would be hurt by the charge and woul d
probably have to reduce their consunption. Additionally, if a
| arge portion of the custoners were poor) the utility m ght
not be able to coll ect enough revenue to cover the cost of
provi di ng the service. The capacity of paynent of the peopl e
woul d need to be investigate thoroughly before an aver age
cost pricing structure could be inplenented. The application
of average cost pricing in small towns would al so require an
educati on canpaign for the general public as well as for

|l ocal authorities. Educati on would be inportant to help the
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peopl e understand the price structure and how it works and to

reduce opposition that m ght exist.

The application of average cost pricing in the small
communi ti es of Honduras would have to be anal yzed on a case

by case basi s.

A-. 3 . S Average Increnental Cost

In the snmall comunities of Hondurasj it would be
difficult to apply average i ncrenental cost (AIC pricing. It
is commpn in the water supply industry for | ong run nmargi nal
costs to be greater than average costs. Therefore, the
aver age i ncrenental cost can be expected to exceed the

aver age cost; the poor sinmply would not be able to pay the

hi gh price represented by AIC It would be necessary to
utilize lifeline rates, but if the poor constitute a | arge
porti on of the population, it mght not be possible to

generate sufficient revenue. Another difficulty with inple-
nentation of AIC pricing would be the political problens
associ ated with high prices, the generation of "profit"” (even
in the short run), and the fact that it has traditionally
been the responsibility of the governnent to fund theses

types of projects.
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N, N Conel usi ons

Regardi ng practical application of a neteri ng system
along with an appropriate pricing policy for the small towns

of Honduras, it can be concl uded that:

1) The nmajority of activities required for netering and
billing cannot be done in the community, because: a)
there is a | ack of basic organi zati on to support these
activities, b) there are no incentives for people to
work in these comunities, and c) there are no
adequat e public and private services required to

i npl enent the system

2) The i nmpl enentation of netering and billing on a
regi onal basis would be very difficult because: a)
there woul d al ways be dependency of the regi onal
office on |l ocal comunity offices, b) there would be
pr obl ens of coordi nati on between the regi onal and
|l ocal offices, c) there would be difficulties in
obt ai ni ng agreenent between the different institutions
managi ng t he water systens, and d) it would be
difficult if not inpossible to obtain a satisfactory
conprom se anong billing period, |evel of organization

and nanagenent, and cost.
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CHAPTER V

RECOVIVENDATI ONS

To sol ve sone of the problens associated with the
wat er system nmanagenent tasks in snmall towns? it will be
necessary: 1) to identify those communiti es where netering
could be inmplenented? S) to develop a solution to the problem
of regionalization for those comuniti es where netering m ght
be possible? and 3) to define a policy for those comunities

where netering cannot be used.

5. 1 Ildentification of Conmunities

The identification of comunities that can or cannot

be netered? should include the foll owi ng steps:

1. ldentification of all the comunities with popul ati on

bet ween 10, OO0 and 50, 000 i nhabi tants.

H. Coll ection of data on the econony of every conmunity? and
particularly on the i ncone of the people (distribution of
the i ncone), and determ nation of the capacity of the
peopl e to pay water charges. The practice of the World
Bank, which estimates the capacity to pay of the people

at a 5 to 6 percent of their i ncone, could be used. A
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economni ¢ study should be based on present econom c

conditions, with consideration of future conditi ons based

on current economc trends in the regi on. Such i nforma-

ti on woul d be used for selection of conmunities, as

descri bed in step 4.

3. Collection of data on the water supply system potenti al

wat er resources, the | ocal authority, and public serv-

ices .

N, Classification of communities into two groups: a) those
with possibilities of inplenenting a netering system on a
regi onal basis, and b) those where it would not be

possi ble to use neters. The following criteria should be

used i n the sel ecti on:

a. Functioning of the water system Since it is not
possible to i nplenent a netering system when there are
wat er shortages or rationing, only those communities
can be consi dered where the systemis in good condi —
ti on and operati ng adequately, preferably with excess
capacity, or where it mght be possible to repair the

system at | ow cost.

b. Uater Qual i ty: Water quality is a very inportant

consideration in snall conmunities, wher e, generally,
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there is no treatnent. Hard water or water contai ning
hi gh concentrati ons of solids can create seri ous
mai nt enance problens with neters. It would be neces-
sary to have water quality standards for the use of
neters and to i nvestigate the quality of water in
every conmmunity. Only those communities with accept -

able water quality would qualify for netering.

c. Cost and Capacity to Pay; The conmmuniti es where
meteri ng could be i nmpl enent ed nmust have suffi ci ent
capacity to at | east pay the costs of operati on,
nmai nt enance, and capital for expandi ng system capac-
ity. To make this evaluation, it would be required to
estimate the cost of each conponent for every conmu-
nity and conpare it to capacity to pay, as determ ned

in step 3.

5.2 Communities with Metering

Once the comunities with good prospects for having
neteri ng systens have been identified, a study woul d be
needed to establish the feasibility of creating one or nore
regi onal systens. The feasibility study would have to
t hor oughl y address several considerations such as: a)
institutional agreenents, in cases where comunities in the

sane regi on have different water authorities, b) the costs in
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each community (including the correspondi ng porti on of the
regi onal system cost)) c¢) capacity of the people to pay in
each community) d) organi zati onal arrangenents to nmnake the
regi onal system work, and e) availability of human resources

and traini ng.

If a study showed that it would be feasible to
establish a regional system it would be necessary then to
establi sh the appropriate price | evel for each community
(usi ng average or average i ncrenental cost pricing). In
setting the price level, it would be necessary to take into
consi derati on the capacity of the people to pay in each

conmuni ty.

5.3 Comunities without netering

INn those communities where it would not be possible to
i npl enent a neteri ng system a charge m ght be used t hat
depends on the nunber of faucets in each house. This charge
woul d not be directly related to water consunption as in the
case of a netering, but it mght nake accurately match cost
with consunption than a fixed charge system This type of
charge represents a conpromnm se between a flat rate, is
totally i ndependent of the consunption, and a commbdity

charge, which strictly depends on the vol une of water

consuned.
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The charge should be set at a | evel to generate enough
revenue to cover at |east the operation and nai ntenance costs
of providing the service. depending on the capacity of the
people in the community to pay> the charge m ght al so be set

to cover the capital cost of expansions to system capacity.

Master neters should be installed in these comunities
to hel p nake better decisions on capacity expansions al so»
With nmaster neters» it is possible to nonitor total water
demand t hereby providing a basis for determ ning water |osses
in the distribution system WMaster neters al so provide the
dat a needed for determ ning the rate of denmand growth which

is essential for deciding the scale of capacity expansions.
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