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Preamble

This submisson for a taiff review is made in accordance with the JPS All-1dand
Electricity Licence. The Licence gipulates that the current tariffs, which are fixed by the
Office of Utilities Regulation (OUR), are due to expire on May 31, 2004. JPS is required
to submit this gpplication no later than March 1, 2004.

The taiff review will facilitate the introduction of a new regulatory framework, effective
June 1, 2004, which is amed & ensuring gregter efficiency in the energy sector. The
submission is therefore based on three primary objectives. the need to keep energy costs
down; the need for continued improvement in the service provided by JPS, and the need
to ensure continued vighility of the company.

The new regulatory framework will be characterised by a price cgp regime, which
imposes a five-year limit on tariff increases above inflation rates, based on efficiency and
qudity of service targets to which JPS will be held. The objective of the price cap regime
is to ensure tha consumers pay far prices for dectricity, by smulaing a compstitive
market environment. This will be done by the introduction of pendties and incentives to
ensure that JPS operates as efficiently as possble, teking into congderation the
condraints of the macroeconomic environment within which the company operates. JPS
will face pendties for poor peformance, while the benefits of any efficiency
improvement will be ultimately shared with consumers.

The new operding environment will aso incude the introduction of competition in the
devdopment of new generaing capacity. This will ensure tha any future generaion
expangon is done in the mogt cod-effective manner, which will be in the best interest of
consumers.

JPS shares the objectives of the Regulator, the Government and customers to keep the
codts of energy down, while a the same time ensuring improvements in service. To this
end, the company is focussed on the continued implementation of key initigtives started
three years ago, as wel as the introduction of new drategies. In order to reduce costs
while improving operating efficiency, JPS is taking Seps to reduce operding and
maintenance expenditure and system losses - two critical areas that can ydd cost savings
in the near future. Significant service qudity improvements are expected from continued
sysem expangon, rehabilitation of older generdting units and the power ddivery
network, aswell as areview of the company’s commercid operations.

Continued improvements in sarvice require subgantial investments, and in order to access
the resources necessary to support continued investment in its operations, the company
mugt reman financidly viable. Efficiency measures must therefore be complemented by
afair opportunity to recover on investments while attracting new capitd.

In this rate submission, therefore, JPS presents its recommendations for a new tariff with
the following objectives

to further improve upon customer sarvice and rdigbility;

to provide the correct st of incentives for JPS to operate efficiently and to
continue improving its productivity;




to provide afair rate of return to investors, and

to ensure that, while the price cgp regime imposes a condraint on the company to
excessvey pass on cods to cusomers, it does not unfairly impose upon the
company riskstha are outsde of managerid control.

The proposas herein reflect an intention to baance the interests of al stakeholders.




Confidential Information

This rate submisson to the OUR contains certain figures, tables and text that are
confidentid in nature.  Accordingly, such information has been excuded from this

published report.
The omissions are indicated by a note in the text or by the symbol <.
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Glossary

ABNF = Non-fud baserate

ADC = Average Dependable Capacity
CAPM = Capitdl Asset Pricing Model
CIS = Cugtomer Information System
CML = Customer Minutes Lost

CPI = consumer priceindex

CRP = Country Risk Premium

CT = Current transformer

CWIP = Congtruction work in progress
DCF = Discounted Cash Flow

DEA = Data Envelope Andysis

EFLOP = Equivdent Full Load Provison
EMS = Environmentd Management System
EPMU = Equi-proportiona mark-up method
GDP = Gross Domestic Product

GoJ = Government of Jamaica

I PP = Independent Power Purchase

IVR = Interactive voice response

MFP = Multifactor productivity

MVA = Megavolt amperes

MW = Megawatt

MWh = Megawatt-hours

NWC = Nationa Water Commission

O & M = Operdions and maintenance
OCB = Qil circuit breskers

PBRM = Performance based rate-making mechanism




PT = Potentia transformer

RDC = Required Dependable Capacity

REP = Rurd Electrification Programme Limited
RPD = Revenue Protection Department

SAIDI = System average interruption duration index
SAIFI = System average interruption frequency index
SCADA = Supervisory Control and Data Acquisition
SFA = Stochadtic frontier andlysis

TFP = Tota Factor Productivity

TOU =Time of Use

WACC = Weighted Average Cost of Capitd
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Summary of Proposals

This submission is made in accordance with the JPS All-Idand Electricity Licence. The
Licence dipulates that current tariffs, which are fixed by OUR, are due to expire on May
31, 2004. Further, JPSisrequired to:

“submit a filing with the Office, no later than Mach 1, 2004 and theresfter on each
succeeding fifth anniversary, with an gpplication for the recaculation of the non-fud base
rates. The new nonfud base rate will become effective ninety (90) days after acceptance
of the filing by the Office. This filing shdl incdude an annuad nonfud revenue
requirement cdculation and specific rate schedules by customer dass. The revenue
requirement shal be based on a tet year in which the new rates will be in effect and shal
incude efficient nonfuel operating cods, depreciation expenses, taxes, and a far return
on invesment. The components of the revenue requirement which ae ultimaey
gpproved for incluson will be those which are determined by the Office to be prudently
incurred and in conformance with the OUR Act, the Electric Lighting Act and subsequent
implementing rules and reguldions.”

This submisson is premised upon the undedanding that generdtion expanson—
induding the expected Hunt's Bay expandon—uwill be treated separatdly and outsde the
scope of this submisson. Costs associated with the planned expanson have not been
induded in this application. This submisson would therefore not be applicable if the
OUR decided to include the impact of future generation expanson within the base tariff.

As of June 1, 2004, in accordance with the Licence, a new regulatory framework—a price
cap regime—will be introduced in the dectricity sector in Jamaica Under this regime,
cgps on taiffs will be effectively set for a five-year period. Specificdly, tariffs are st in
the firg year, based on the revenue requirement of the company. Going forward, these
tariffs are adjusted for:

inflation;

differentidds in productivity trends between JPS and the US and Jamaican
economies, and

a bonus or pendty based on JPS peformance on sdected qudity of service
indicators.

Interim adjusments during the pricecap period may adso be dlowed if there are events
that occur, which are outsde manageria control but which affect the company’ s costs

The objective of a price cap regime is to mimic the outcome of a competitive market so
that consumers face far prices. This is achieved by providing JPS with the right
incentives to continuoudy improve its efficency, the benefits of which ae ultimatdy
passed on to the consumer. The success of a price cap regime depends criticdly on the
company being incentivised to be as efficient as possble. This, in turn, is achieved only if
the company is dlowed to benefit from any efficiency improvements made. Hence, it is
important that:

Any targets that JPS would be subject to within the price cap period are st a the
dart of the pricecap period with no unexpected adjusments made dwing the
period;
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The targets mugt be interndly consstent so that JPS is not vulnerdble to multiple
risks For example, JPS will be incentivised to reduce non-fud cods through the
X-factor. On the other hand, the heat rate and system losses targets would provide
incentives towards improving fud cost efficiency. As such, JPS ability to recover
its nonfud revenue requirement should not be affected by its ability to meet the
heet rate and system losses targets. JPS should not be exposed to a double pendty
if it falsto meet its targets, or adouble benfit if it out-performances the targets.

Another example can be found in the Qfactor (qudity of service targets) and the
heat rae targets. Running JPS system with greaster spinning reserve would
somewhat improve performance on the Q-factor, but would adso hurt heat rate
peformance and fud cods. It is therefore crucid to ensure that the targets set for
heat rates and the Qfactor are compatible so that maximum vaue redounds to the
consumer.

JPS is dlowed to share the benefits arisng from any efficiency improvements
made. Hence, cost savings should be passed down to the customers eventudly—
but not immediately.

JPS should be dlowed a reasonable opportunity to meke a far rae of return on its
investments. Falure to do so would be detrimentd to the long run sustainaality of

the industry as it would be difficult to continue to dtract the financing for
invesmentsinto the industry.

By giving JPS the incentives to be as efficient as possble the actud cost out-turns will
reflect improvements possble within the corgtraints with which the company operates.
Actud they will trend towards efficient levels of cogs. Any efficiency improvements can
then be passed on to the customers when raes are next set. The incentives built into the
pricecgp regime would therefore reved efficient levels of codts that can be expected of
the company. The regulaior can therefore avoid the risk and uncertainty of trying to
forecast with great precison these costs over the future years. Indeed, the regulator can
avoid the rik of impodng too harsh targets a the outset and set price caps that reflect
efficiency giants that have not yet been redised—which can have a negative outcome on
the viahility of the company and industry to the ultimate detriment of the consumer.

As the price-cap regime is designed to replicate the outcome of compitive markets,
regulators should be cognizant of two important festures of such markets. The firg is that,
in competitive markets, prices ae extend to the codts or returns of any individud firm.
By definition, firms in competitive markets are not able to affect the market price through
their own actions Rather, in the long run, the prices facing any competitive market firm
will change a the same rate as the growth in the industry’ s unit cost.
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Second, competitive market prices dso depend on the average performance in the
indugry. Competitive markets are continudly in a date of flux, with some firms earning
more and others less than the “norma” rate of return on invested capitd. Over time, the
average performance exhibited in the industry is reflected in the market price!

Taken together, these features have the important implication that in competitive markets,
returns are commensurate with performance. A firm can improve its returns rddive to its
rivas by becoming more efficient than those firms. Companies are not discouraged from
improving efficiency by the progpect that such actions will be trandated into lower prices
because the prices facing any individud firm are externd b its performance. Firms tha
atan average performance levels, as reflected in industry prices, would earn a norma
return on ther invested cepitd. Firms that are superior performers earn above average
returns, while firms with inferior performance earn below average returns.  Regulation
that is dedgned to mimic the operation and outcomes of competitive markets should
dlow for this important result. Targets should therefore be set based on the expected
average—not the best—peformance in the industry and firms be provided the
opportunity to earn superior returns through superior performance.

The price cgp regulatory regime has had a successful higory in severd countries. It is
therefore not surprisng that Jamaica has chosen to adopt such a regime as wel.
Nonehdess, in implementing the regime, a regulator should be cognizant of the possble
need to adgpt the regime to reflect domestic conditions. In the context of Jamaica, for
example, the regime should have the flexibility to dedl with potentia factors such as:

risk of currency devauetion;
the impact and cost of sovereign risks;,
high leved of theft of dectricity due to poor socio-economic conditions; and

hyperinflation.

These risks may not exist to the same degree in countries such as the UK and the US,
where price cgp regulatory regimes have long been in place Wha may work in these
countries, for example, may not necessarily be suitable, unmodified, in Jamaica As such
risks are due to factors that are outsde manageria control, the regulaied company should
not be pendized and made to bear the cogts of such risks. The price cap regime that the
OUR implements in Jamaica should reflect this fact.

The following summarizes JPS proposds in this submisson. The proposds reflect an
intention to fulfil the objectives of a price ca regime and to bdance the interests of dl

Sekeholders:

Y This point has also been made in the seminal article, Incentive Regulation for Electric Utilities by P. Joskow and R.
Schmalensee. They write, “a any instant, some firms (in competitive markets) will earn more a competitive return, and
others will earn less. An efficient competitive firm will expect on average to earn a normal return on its investments
when they are made, and in the long run the average firm will earn a competitive rate of return”; op cit, p. 11.
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to further improve upon customer service and rdiahility;

to provide the correct st of incentives for JPS to operate efficiently and to
continue improving its productivity;

to provide afair return to investors, and

to ensure that, while the price cgp regime imposes a congraint on the company to
excessvey pass on cods to customers it does not unfairly impose upon the
company risks that are outside of managgrid contral.

As noted above, the proposds contained in this document, however, are premised upon
the underganding that the generation expanson (including the expected Hunt's Bay
expangon) will be trested separatdy and outsde the scope of this submisson. Codts
asociated with the planned expanson have not been included in this gopplication. This

submisson would not be applicable if the OUR decided to include the impact of future
generaion expanson within the base ANBF.

The performance-based rate making mechanism: a global price cap system
According to Schedule 3, Exhibit 1 of the Licence, the non-fuel base rate (ABNF) shdll

be adjused on an awmud bass commencing June 1, 2004 based on the following
formula

ABNF, = ABNFRy.-1 (1 + dPCl)
where:
ABNF, = non-fuel base rate for year y
ABNF,.1 = non-fuel baserate for year y —1 (prior to adjustiment)

dPCl = dl — X —Q — Z where d is annua growth rae in an inflation and
devduation measure, X is the differentid between the productivity trends of JPS
and the US and Jamaican economies, Q is the adjustment reflecting qudity of
sarvice and Z are other specid adjustments that may be required.

JPS proposes that a globa instead of a specific price cap is goplied. Specificdly, JPS
proposes that the adjusment factor (1+ dPCI) be applied to the tariff basket ingtead of
eech individud tariff.

A taiff basket formula is a mechanism for weighting increeses in individud tariffs
imposed by the utility in question. The increase in each tariff is weighted by an associated
quantity for eech tariff dement, normaly the proportion of revenues associaed with each
tariff. This weighted average increase of this tariff basket must not exceed the price
adjusment factor, (1+ dPCl). Mahematicdly, a taiff basket price control can be
implemented according to the following formulae:

1+dPCI )® § & s
t

=1 j=a R
where:

s, = share of tariff j of customer rate category i in total revenuein period t




P;j stands for tariff j (e.g., customer, energy and demand charge in the case of JPS)
of customer rate category i (eg., RT10, RT20, RT40 and RT50). For example, in
the customer charge for RT10, the RT10 category is referenced by the i subscript,
and the customer charge by the | subscript;

dPCl=dl - X -Q-Z;ad
Super- or subscript t refersto the year.
JPS further proposes that:

any unused portion of the adjusment factor in any one year can be brought
forward to the following year. For example, if dPCl were 10% in 2005 but JPS
chose to increase tariffs such that the weighted average increase in the tariff basket
were, say, only 7%. Then, in the following year 2006, if dPCl were 8%, then JPS
is entitled to increase tariffs such that the weighted average increese in the tariff
basket is up to 11% (8% plus the unused portion 3% from 2005).

JPS would submit its proposed tariff increases (within the price cap) to the OUR
eech year. The company would ensure that the leve of tariffs conforms with
agreed edtablished policies (for example, to ensure protection of low income
customers).

The annual inflation adjustment factor (dl)
JPS proposes that the inflation adjusment formula (di) to be used with the 2004 tariffs, be

changed to reflect the true inflation codts incurred on JPS.  Therefore, any inflationary
movemerts should be gpplied to the base non-fud tariffs usng:

d = f,De(+@- d)i )+ f,@-d)i, + i,
Insteed of
d = f, De(+di,)+ fdi,+ fii

as currently stated in the Licence, here:
De ° Changeinthe Base Exchangerate

i, © USinflation rete (as defined in the licence)
i; © Jamacan inflation rete (as defined in the licence)

f, © US factor, which refers to the portion of nonfued costs thet are denominated
in US dollar terms

f; © Local Jamaica) factor, which refers to the portion of non-fuel costs that are
denominated inlocal currency

d ° Debt factor, where the debt factor, d accounts for portion of US related non
fud cogt that is accounted for by debt financing codts.
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In addition, for 2004, JPS proposes rexdting fus, fj and d to reflect the current proportions
of US and domedic-related costs as wdl as debt-financing cods, based on the audited
accounts for the financid year 2003. Tha is fy,s should be st to be 76%, with a
corresponding fj factor of 24%. The debt factor, d, will aso be revisad to reflect 60% of
US denominated costs being debt related. For 2005 onwards, JPS proposes that these
figures be reviewed and reset accordingly, to reflect the current proportions of costs.

X-factor
Schedule 3 Exhibit 1 of the Licence' s defines X-factor as follows:

“The X-factor is based on the expected productivity gains of the Licensed Business. The
X-Factor is to be st to equd the difference in the expected total factor productivity
growth of the Licensed Business and the general tota factor productivity growth of firms
whose price index of outputs reflect the price escalation measure “dl”.”

Based on the Licence, JPS has commissoned a study andysing the TFP growth of JPS,
the Jamaican economy and the US economy. The study suggests that the TFP growth of
JPS is 0.15% while the long-run TFP growth trends of the US and Jamaican economies
ae edimated to be 1.0% and 0.5% respectively. The weights specified in the performance
based rate-making mechanism (PBRM) for US and Jamaican inflation are 0.6 and 04,
respectively. Overdl TFP growth for firms whose output price indexes are reflected in the
price escalaion measure is therefore 0.8% (i.e. 0.6*1.0% + 0.4*0.5% = 0.8%).

The andyss dso shows that JPS is an average nonfuel cost performer. There is therefore
no evidence that a dretch factor should be further added to X. It is therefore gppropriate
that the X-factor be st based on the definition in the Licence:

X =0.15% - (0.6* 1.0% + 0.4*0.5%) = —0.65%

Based on the Licence, therefore, JPS considers that an X-factor of —0.65% is appropriate
for the PBRM (i.e., dPCl = dI + 0.65%)

Q-factor
JPS proposes that the Q-factor be based on two quality indices

System averageinterruption frequency index (SAIFI):

Total number of customer interruptions
SAIFI =

Total number of customer served
System average interruption duration index (SAIDI):

SAID = (SCustomer interruption durations)

Total number of customer served

The existing database, however, does not dlow for the computation of SAIDI and SAIF
related to forced outages a the sub-feeder level. JPS therefore proposes thet, during this
price-cap period, the Q-factor be based on SAIDI and SAIFI that exclude forced outages
a the sub-feeder leve. This will ensure that the Q-factor is based upon compaing like
with like.
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Moving forward in the future, however, JPS will put in place the required sysems to
collect dl data required for the full computation of SAIDI and SAIFl for both planned
and forced outages a both feeder and sub-feeder levels. In the next rate review due in
2009, the OUR would have sufficient data to gppropriately benchmark JPS  performance
on SAIDI and SAIF a both these levels This gpproach will not compromise the
performance standards to which JPS would be held.

The value of Q will be based upon actud vaues of SAIDI and SAIFI for each year of the
performance based rate making as compared to the benchmark. JPS proposes that the
benchmarks be based on 2003 peformance with built-in incentives for continuous
improvement. Specificaly, the proposed targets are shown in Table 1.

Table 1: JPS Proposed Targets for the Q-factor 2004 —2009

Year Target SAIDI Target SAIFI

2004 SAIDl2003 SAIFl2003

2005 SAIDlyy3 (1 —0.02) SAIFl5003 (1 — 0.02)
2006 SAIDlyy3 (1 —0.04) SAIFl 5003 (1 — 0.04)
2007 SAIDlyy3 (1 —0.06) SAIFl 5003 (1 — 0.06)
2008 SAIDl2003 (1 —0.08) SAIFl2003 (1 — 0.08)

In eech year JPS would be awarded qudity points based on its performance in that year
reldive to the target, as shown in Table 2.

Table 2: Proposed categories and points for SAIDI and SAIFI

Band SAIFI and SAIDI per formance relative to target Quality points
Excellent Beating the target by 1.0% 2
Deadband Beating the target by between 0% to 1.0% 1
Unsatisfactory Worsening of performance 0

JPS further proposes that:

If the sum of Quality Points for SAIFI and SAIDIis4, then Q = +0.5%
If the sum of Quality Pointsfor SAIFI and SAIDI is 3, then Q = +0.5%
If the sum of Qudity Pointsfor SAIFI and SAIDI is 2, then Q = +0.0%
If the sum of Qudity Pointsfor SAIFI and SAIDI is1, then Q =-0.5%
If the sum of Quality Paintsfor SAIFI and SAIDI isO, then Q = -0.5%

The Z-factor
As set out in the Schedule 3 (Exhibit 1) of the Licence:

“The Z factor isthe dlowed percentage increase in the price cap index due to events that:

g dffect the Licencee s codts,
b) aenot dueto the Licenceg smanagerid decisions and
0 arenot captured by the other eementsin the price cap mechanism.”
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JPS proposes that a generd materidity threshold be st for items that fal under the Z-
factor. For consstency and using the Licence (Schedule 3 (Sedion 5)) as guidance, JPS
proposes that a de minimis threshold of J613 million, adjusted for inflation be s&.

Changes in the cogt of insurance due to naurd disssters or acts of terrorism would
qudify under the Z-factor definition in the Licence. The cost of debt is another item tha
could affect JPS cods but are, a least in part, outsde manageriad control as it has a lower
bound that is set by Jamaica's sovereign cost of debt. Further, JPS faces risks with regard
to its future cost of debt within he rate-cap period as US$130 million of loans are due for
refinancing in 2006. If Jamaicds sovereign risk or globd interest rates generdly rise,
these could leed to a materid rise in JPS codts in a manner that is outsde managerid
contral.

JPS therefore proposes the following:

If Jamaicas sovereign cost of debt—as measured by the estimated ten-year yidd
on Jamaican indexed bonds—changes; and

JPS cogt of debt changes, upon refinancing, during the rate cap period; then

JPS be alowed a Zfactor adjusment, provided that the weighted average cost of
debt changes by more than 25 bads points and the maeidity threshold of J513
million (adjusted for inflation).

The dlowed adjusment can be cgpped by the extent of the change in the
overdgn cod of debt. In other words, if JPS interest rate on the refinanced

portion of debt rises by less than the rise in sovereign cost of debt, relative to the
sovereign cod of debt a time of submisson—11.02%—then JPS is adlowed the
full adjustment based on the change in its cost of debt.

If, however, if JPS interest rate on the refinanced loans rises by more than the rise
in sovereign cost of debt, relative to the sovereign cost of debt a time of this
submission, then JPS is dlowed the an adjusment that is @culated on the bads of
the increase in the sovereign cost of delot.

In the reverse scenario where the sovereign cost of debt fdls, then the adjustment
is again caculated based on a change in cost of debt that is no more than the
change in the sovereign cost of debt.

Heat rate targets

The indicative heat rate target should be set and known a the outsst, for the five-year
price cap period. Further, the target should continue to be a system heat rate target—as

opposed to a JPS target— to encourage the correct dispatching of |PPs.
JPS proposes the following heet rate targets:
11,500 kI¥kWh going forward from 2004; and
11,100 kJkWh when the generation expanson, as detaled in the leest cost

expanson modd (LCEP), is fully implemented. This is expected to teke place in
2007. However, in order to retan the right incentives, JPS proposes that the
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effective date of the new reduced target not be set now, but rather be dependent on
the actud implementation date. This would ensure that JPS does not, for example,
face the incentive to bring on the new plant even if sdes growth and other factors
uggest that the implementation should be ddayed. Such a peverse incentive
would be ultimately detrimentd to the customer.

This proposal reflects areduction in the target from the current level of 11,600 k¥kWh.

System losses

The system losses target should adequatdly reflect the influence JPS can exercise towards
reducing sysem losses Specificdly, while JPS is adle to influence technicd and some
commercid losses, the most prevdent forms of commercid (non-technicd) losses are
primarily due to factors that are beyond JPS control. It would be unfair of the OUR to set
target losses that pendize JPS for such losses. A broader group of stakeholders, including
the government and aivil society must be involved in reducing these losses.

JPS proposds regarding system losses are therefore based on the following:

Technicd losses—currently, about 9 percentage points of system loss is due to
technicd losses. This level of technicd losses are not unreasonable in the context
in which JPS operates® Technicd losses cannot be reduced via operationd
changes, but only through investment in new equipment such as trandformers,
conductor, insulators, etc. JPS would reduce technicad losses by 1 percentage
point if the OUR alowed for the recovery of these cogs from the tariffs.

Operationd commercid losses—about 2.0 percentage points of sysem loss is due
to ‘operationd commercid’ losses. These losses can be reduced via operaiond
improvements including meter-seding program, billing determinant  audits, meter
ingoections, meter reader controls, internd controls, etc.  Reduction of these
operaiond commercid losses requires much labour and diligence, but smadl
amounts of capitd expense. JPS has the expertise, tools and systems to reduce

this type of loss and will continue to aggressvely pursue this type of loss. This
loss spectrum can concelvably be reduced from its present level of 2.0% to about
1.0% notwithstanding prevailing economic conditions.

Socid commercid losses—about 7.5 percentage points of sysem loss is due to
out-right and blatant theft of dectricity by resdentid users with no metering
system or goproved house wiring system. Such theft is largey due to socio-
economic factors, which are out of JPS control. JPS believes tha this type of
loses can only be reduced via a combined partnership between Government, civil

society and JPS.  Reduction of these losses will require technical items such as
proper/ssfe  house wiring and meter, plus education, culturd change and

2 See PPA (2002), OUR Electricity Tariff Study, July; in association with Frontier Economics, page 20.
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enforcement. Reduction of these losses will not take place in a few years, but
raher over a generation. In the short-term neither operationd changes nor
investment in new assets will reduce thistype of losses.

JPS therefore proposes that, over the 5year period, a target be set to reduce technical
losses by 1 percentage point and operationd commercid losses by 1 percentage point.
Therefore, the correct system loss target should, over the five-year period, be 8.0+1.0+7.5
=16.5%. The proposed trend is summarized in Table 3.

Table 3: Proposed System Losses Targets 2004-2009

Year 2004 2005 2006 2007 2008 2009

System Losses targets (%) 180 17.7 174 17.1 16.8 16.5

Treatment of IPP costs

JPS proposes to continue embedding base levd IPP nonfuel cods into the energy and
demand charges. However, there is an inherent risk involved in keeping these codts datic
within the tariffs. If there are components of the IPP costs that fuctuae in any given
month, this will not be reflected in the rates charged to customers. JPS therefore proposes
to monitor the IPP costs on a quaterly bass and if there are differences between the
current base cogts and base codts a time of this submisson, the difference will be passed
on to the consumes  Inherently, this would be a symmetric adjusment gpplied as a
aurcharge (on a per kWh bass), i.e, there will a separate line item (credit or debit) on a
cusomer’'s hill that is amed a ensuring that JPS neither gains nor loses on its IPP non

fud expense.

JPS proposes to pass through IPP costs cdculated at base (contracted) capacity levels
rather than actua dependable capacity for the following reason. If and when IPP capacity
fdls bdow contracted levels, direct IPP codts (i.e, payments to the IPPs) fall accordingly.
However, JPS incurs other indirect codts, as a result of the fdl in IPP capacity, over and
above the cods taken into condderdtion in the revenue requirement for the test year
period. These incremental costs are aresult of the following factors:

more frequent servicing required for the generation units, which are run harder to
make up for the lossin | PP capacity;

higher operating costs as units lower down the digpatch hierarchy are run;

potentially poorer hest rate performance; and

potentid load shedding and the resultant loss in revenues as wdl as pendty under
the Q-factor.

JPS believes that these incremental codts outweighs the liquidated damages that the IPPs
are obliged to pay JPS, under the terms of the contract, when actud dependable capacity
is below contracted levd.

Rate class rationalization

JPS proposes to rationdize the customer classes to a ampler format, where dl Low
Voltage Customers above 25 KVA ae grasped into a new RT40 grouping, and dl
Medium Voltage Customers above 25 kVA are classed as RT50. This change excludes
some cusomers in RT40A who will remain as a separate group.
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Modification to TOU rates
JPS proposed to modify the design of the TOU ratesin the following ways:

Introduction of a demand ratchet on patid-pesk demand, in addition to the
current ratchet on off-pesk demand. The rationde for redefining the partid-pesk
billing demand is to provide dronger incentives for cusomers to shift therr load
towards the off-pesk period. The current desgn is incomplete in this regard as a

cusomer can redize savings without effective load management once they move
from standard to TOU option.

Increesing the on-pesk charges by 5% dbove that implied by the loss of load
probabilities. This is to further encourage the shifting of load from the pegk to

partial- or off-pesk period.

Modification of calculation of street light billing
JPS currently caculates dreet lighting hills on the basis of the assumption that Sreetlights
function 100% of the time. To the extent that, when dreet lights fal and there is a time

lag between when the fal and they are repaired, the assumption that they function 100%
of thetime (i.e., zero outage) is not redidtic.

Going forward, therefore, JPS proposes to modify this assumption to one tha reflects an
outage rate of 1%, i.e, sregt lights function 99% of the time. This is based on the
falowing:

An estimated average lifespan of dreet lights of four years, and
An average time period of 14 days taken for JPSto repair the failed streetlights.

Proposed tariffs

Table 4 shows the nonfud base tariffs that JPS proposes, for the year darting June 1,
2004. These rates represent a red increese of 23% over (inflation adjusted) 2003 gazetted
rates.

Table 4: Proposed Rates for 2004 (J$/kWh)

Demand-J$/KVA

Energy
Rate Customer Charge
Class Rate Option Charge (I%kwh)  Standard Off-Peak  Part Peak On-Peak
Rate 10 LV Lifeline 87 6.127
Rate 10 LV  Non Lifeline 87 8656
Rate 20 LV 816 6.433
Rate 40A LV  Standard 2,497 3.882 417
Rate40 LV Standard 2,497 0.926 1,083
Rate40 LV TOU 2,497 0.926 - 45 469 600
Rate 50 MV Standard 2,497 0.731 1,167
Rate50 MV TOU 2,497 0.731 - 49 513 664
Rate 60 LV 611 9.110
Standby Tariff (Reserve
Capacity Charge): 60
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The key drivers behind the required tariff increese are:

the invesment in additiond generating capacity in Bogue and GT11, dong with
the corresponding return on invesment, depreciaion, operaions and maintenance

(O&M) and tax costs; and
increase in taxes.

The comparison between the current test year revenue requirement and the (inflation and
sdes growth adjusted) dlowed revenuein 2001 is shownin Teble 5.

Table 5: Comparison of 2001 allowed revenue requirement and test year revenue
requirement

2001 allowed Change (c=b —
revenue adjusted Test year a
for inflation and revenue
sales growth. (a)  requirement (b)
Bogue - 1,767,040 1,767,040
GT11 - 193,029 193,029
Return on investment (excluding Bogue and
GT11) 5,102,257 3,968,232 (1,134,025)
Depreciation (excluding Bogue and GT11) 2,486,484 1,978,842 (507,642)
Operations & maintenance 10,238,980.97 10,443,790.64 204,810
JPS O&M cost (excluding OUR fees, Bogue
and GT11) 5,968,428 6,730,801 762,373
IPP's Energy & Capacity payments 4,220,247 3,666,489 (553,757)
street light acceleration cost - - -
OUR licence fees 50,306 46,500 (3,806)
miscellaneous adjustments (632,517) 1,361,771 1,994,288
Taxes - 1,483,368 1,483,368
Other operating revenue® (632,517) (121,597) 510,920
Total non-fuel revenue requirement 17,195,204 19,712,704 2,517,500
Carib Cement revenue (273,666) (210,467) 63,199
Non-fuel revenue requirement (excluding Carib
Cement) 16,921,539 19,502,237 2,580,699
Sales (including sales to Carib Cement) (MWh) 3,102,602
Sales (excluding sales to Carib Cement) (MWh) 3,013,591

1 The return on investment in 2001 was calculated on the basis of a rate base of $17,437 milions and @
ROE of 19.83% (the rate base was 100% equity-financed then).

As shown in Table 6, the new proposed nonfud tariffs are expected to lead to average
increases of between 11%—18% in monthly customer bills, depending on the particular

rate class.
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Table 6: Estimated impact of proposed non-fuel tariffs on customer bills*

Estimated increase in monthly bills

due to
inflation and real increase in Total estimated
currency rates increase in

Rate class movements monthly bill
Rate 10 Life Line customer (99kWh/month) 327% 13.04% 16.32%
Rate 10 typical customer (250kWh/month) 3.15% 13.80% 16.95%
Rate 20 typical customer (1000kWh/month) 323% 12.60% 15.83%
Rate 40A average customer (10,933 kWh/month and 3.22% 12.73% 15.95%
85 kVA/month)
Rate 40 Standard average customer

-40 LV (35,128 kWh/month and 114kVA/month) 3.71% 11.15% 14.87%

-50 LV (264,172kWh/month and 795kVA/month) 3.72% 7.54% 11.26%
Rate 40 TOU average customer

-40 LV (76,336kWh/month and 189kVA/month) 391% 10.77% 14.68%

-50 LV (181,811kWh/month and 498kVA/month) 3.80% 8.55% 12.35%
Rate 50 Standard average customer

-40 MV (91,778kwh/month and 322kVA/month) 3.69% 14.12% 17.81%

-50 MV (493,323kWh/month and 1,359kVA/month) 3.81% 9.05% 12.86%
Rate 50 TOU average customer

-40 MV (124,077kWh/month and 365kVA/month) 3.84% 14.49% 18.33%

-50 MV (462,001kWh/month and 1,302kVA/month) 3.84% 10.85% 14.69%

Note: ! The results are based on the estimated change between the (expected) May 2004 and June 2004
bills. The fuel cost (in US-dollar terms) is assumed to remain constant over the two months. *The TOU
consumption is based on the sum of the energy (kWh) used in each time period and the average of the
demand (kVA) used in each period.

Reconnection fees

According to the Rate Schedule 2003, the reconnection fee is to be determined by June 30
eech yer and shdl be basad on the actud cost of undertaking reconnection in the
preceding year plus a 10 percent service charge. The current 2003 gazetted reconnection
fee is $1,325. Based on 2003 data, JPS edtimates that the costs incurred for each
reconnection is $1,310. Adding a 10% savice chage yidds in a reconnection fee of
$1,441. IPS proposes that this fee be implemented for the year starting June 1, 2004.

Penalties of guaranteed standards

Currently, when JPS fals to meet the guaranteed Standards, customers are currently
etited to the following compenstion of $150 and $750 for resdentid and
industrid/commercid customers respectively. JPS proposes that, as of June 1, 2004, the
pendties be increased by 100% to the following:

Resdentid: $300; and
Indugtrid/Commercid; $1500.

The exemption of the guaranteed standards during periods of force majeure should be
retained.
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Part A: Introduction: Achievements and
Challenges Ahead




Section 1. Introduction

According to Schedule 3(2) of the All-lIdand Electricity Licence 2001, the rates of
eectric power shal compose of the following components.

A nonfud base rate (ABNF) which is adjused annudly by a component to
incorporate a performance based PBRM.

A fud rate which is adjusted monthly to reflect fluctuationsin fuel costs.

Both the ABNF rate and the fud rate are adjusted monthly to account for
movements in the monetary exchange rate between the US Dollar and the
Jamaican Dollar.

Other extraordinary codts related to Government imposed obligetions.

As dipulated under the Licence, current tariffs, which are fixed by OUR, are due to
expire on May 31, 2004. Further, JPSis required to:

“submit a filing with the Office, no later than March 1, 2004 and theregfter on each
succeeding fifth anniversary, with an application for the recaculation of the nonfud
base rates. The new nonfued base rae will become effective ninety (90) days after
acoeptance of the filing by the Office. This filing shdl include an annud nonfud
revenue requirement caculation and specific rate schedules by customer class The
revenue requirement shall be based on a test year in which the new rates will be in
efect and shdl indude efficient nonfud operating costs, depreciaion expensss,
taxes, and a fair return on investment. The components of the revenue requirement
which are ultimately gpproved for incluson will be those which are determined by
the Office to be prudently incurred and in conformance with the OUR Act, the
Electric Lighting Act and subseguent implementing rules and reguletions.”

Further, according to Section 3(B) of Schedule 3 of the Licence, JPSis required to:

“submit to the Office no later than September 1, 2003, and every succeeding five (5)
years theregfter, a proposa for new basdine vaues for ther performance indicators
contained in the Performance Based Ratemaking Mechanism, the first of which shall
become effective smultaneoudy with the Non-fud Base Rae The Licensee dhdl
adso have the option of proposing new performance indicators of mechanisms for the
Office scondderation.

Upon receipt of any such proposd, the Office shdl conduct a review of the
Licensegs proposed peformance indicators or mechanisms and shdl have full
discretion to accept, modify, rgect or order the implementation of dternative
performance indicators or mechanisms, provided, however, that any Peformance
Based Ratemaking Mechanian shdl include (I) an gpplicable price index (induding,
if necessary, a factor thereof) which serves as a reasonable proxy index for the
measurement of the periodic change in the Licensee's nonfud cogts, and (Il) a
performancebased discount factor which rewards or pendizes the Licensee (as the
casemay be). Thefiling to support the application for anew PBRM will include:

Audited financid report for the Licensed Business for the most recent financid
yed,

A proposed X-factor for the next five-year period including a totd factor
productivity study used in determining the appropriate X-factor;




A report on the qudity of service provided by the Licensee during the previous
fiveyear period.

Proposed revisions to any of the components of the PBRM with justifications;
Other things specified.
Further, Section 3(C) of Schedule 3 sates that:

“The Non-Fud Base Rate shdl be capped under the Performance Based Raiemeking
Mechanism”.

According to Section 3(D) of Schedule 3:

“The Licensee shdl apply the Fud rate Adjustment Mechanism that is in force on the
date of this Licence.... The Licence shdl include with its filing schedules giving the
distribution of fuel costs acrossthe rate categories.”

In accordance with the Licence, JPS submits thisfiling of:

an gpplication for the recdculation of the ABNF,;

aproposed X-factor for the next five year period;

aproposd for the performance indicators to be included in the PBRM;

proposed revisons to saverd components of the PBRM, with judtifications.
This submisson however is conditiond upon the future generation expandon within
the price cgp period 2004 — 2008/09 be conddered separaidy costs associaed with
generation expangon have not been induded in this submisson.
Thisfiling is organized as follows:
Part A:

Section 2 lays out JPS initidtives towards achieving the right baance between

dsekeholders—cugtomers,  investors, employees and the community and
environment.

Section 3presents JPS' dtrategic objectives for the next five years.

Section 4 provides an overview of the macroeconomic outlook of the rext five
years and the possible impacts upon JPS.

Part B:
Section 5: the weighted average cost of cgpitd (WACC);
Section 6: Revenue requirement for the test year period;
Section 7: Proposas for the X-factor;
Section 8: Proposds for performance indicator s (the Q-factor);
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Section 9: The Z-factor;
Section 10: proposad correction to the inflation adjustment factor;

Section 11: Implementation of the performance-based rate-making mechanism
based on the globa price cap gpproach;

Section 12: Proposed revisons to the foreign exchange adjustment factor;

Section 13: Proposed revisons to the fud adjusment fectors (heet rate and
system losses); and

Section 14: Proposed revisions to the trestment of 1PP costs.
Part C:
Section 15: The Cost of Service Study;
Section 16: Taiff design proposds,
Saction 17: Proposad non-fud tariffs for 2004/05;
Section 18: Proposed reconnection fee for 2004/05;
Section 19: Proposed revision of pendties on guaranteed standards; and

Part D contains the gppendices to the submission.




Section 2: Delivering on our Commitments: 2001-2003

The partnership between Mirant and the Government of Jamaica in March 2001 began
a new phase in the hisgory of JPS. With the acquistion of mgority share-ownership in
the company, Mirant gave a commitment to hep JPS meet the country’s expanding
demand for energy, and to ddiver grester operating efficiencies, better customer
savice, and more reiable power to more Jamaicans a a reasonable price. Beyond
this Mirant declared its intention to meke JPS an active patner in the longterm
socid and economic development of Jamaica

Acknowledging the chdlenges that existed, primarily in the core operaiond aess of
dectricity production and delivery, and in customer sarvice, JPS management team
oulined its commitment to meking the company a premier customer service
organization in its drategic busness plan. The primary objective of this draegic plan
is to achieve the right baance for dl stakeholders through the ddivery of superior
qudity savice to customers, the fostering of a productive workforce through a safe
and rewading ewironment; and mantaining finencid vidbility to ensure the
continued interes of invetors. To achieve this the company has edablished very
clear cusomer service, financid and employee performance indicators in order to
measure performance in both the short-term and the long-term.

In keeping with its Srategic objectives, over the lagt three years JPS implemented a
number of initiaives in dl aess of its operaions with encouraging results
Stakeholders have begun to experience the tangible results of capitd investments,
operaiond improvements, organizationd changes, and increesed efficiencies A solid
foundetion has been edablished as the company continues its journey towards
operationd excellence.

2.1 Commitment To Customers

2.1.1 Investing in New Generating Capacity

The need for expanson of dectricity generding cepacity was one reason the
Government of Jamaica sold JPS to Mirant in 2001. A lack of fundng had prevented
JPS from invesing in new capacity for some time, resulting in a graduad eroson of
the generation reserve margin to less than 17% in 2001. This placed the company in a
veay vulnerable postion, and dakeholders a a disadvantage. As the older generdting
units struggled, customers suffered severe inconvenience.

True to an undeteking given to the Government, Mirant responded quickly to the
pressing need. The fird move was the inddlation of a 20-megawett (MW) gas turbine
plant & JPS Bogue complex in Montego Bay. This US$15 million inddlation was
completed in arecord five months.

Expansion at Bogue

Even as the inddlation was taking place, JPS was aggressvely planning for a far
greater expandon of generating cgpacity. With growing cusomer demand for
dectricity growing & approximady 5% per annum, the company’'s reserve margin
hed dwindled to unacceptable levels during the latter part of the last decade.




With Mirant's help, a plan was crafted for a new 120-MW generating plant a Bogue
on land adjacent to the existing JPS complex. Ground was officidly broken for the
new plant in January 2002, one year ahead of schedule and the find phase of the
congruction completed in September 2003. The plant was condructed a a cost of
approximately US$120 million.

At 120 MW, the combined cyde plant is the largest inddled in Jamaica to dae This
plant is the firg in Jamaica to use the combined cyce technology and, as a reault, is
the most fud-efficent in JPS operdting flest. The instdlaion of the plant has
effectivdly booged the company’s reserve magin, moving it from 17% to
agoproximately  30%. This has dgnificantly improved JPS  ability to provide more
religble service to customers, who in 2003 were exposed to less than one fifth of the
outages they experienced in 2001.

In order to improve even further on this leve of rdiability, the company has aready
put plans in place for further generation expanson, in order to keep ahead of the
anticipated growth in demand for eectricity.

Major Maintenance - Ensuring Continued Reliability of Generating Units

While pursuing plans to increese generating capacity, JPS adso began implementation
of a US$20 million rehabilitation programme to address the poor date of the older
generding asts. Given the dim resarve margin that existed prior to the addition of
new generating capacity, the older units had been forced to perfform overtime, and
were therefore in need of thorough rehabilitetion. Persstent chdlenges on some of
these units placed them a risk of faling unexpectedly and reducing JPS ability to
upply enough energy to satisfy customers' needs.

The rehabilitation programme therefore saw the company systematicdly teking units
off line for intendve maintenance in order to ensure ther continued efficiency and
rdiability over the long term. Work was undertaken on dl categories of generating
units the ol fired seam plants, the gas turbines and the hydrodectric plants. These
interventions are intended to restore the units to a maintenance regime that is fully
compliant with the recommendations of the origind manufacturers, while sustaning
operations for the foreseegble future (see Appendix ALl for detalls of rehabilitation
work undertaken by JPS).

Addressing Challenges on the Power Delivery System

Even as it focused heavily on addressng the need for improved generation over the
last three years, JPS darted to systemdicaly andyse and address problems on its
tranamisson and didribution network. A dgnificant percentage of the outages
experienced by customers over the years is the result of problems on the company’'s
tranamisson and digtribution network. JPS has dready taken steps to address some of
the chdlengesin thisarea.

Transmission

In keeping with its thrust to reduce outages to customers, JPS focussed its efforts on
rendbilitating and expanding its subdation and transmisson cgpacity over the lagt
three years. Specific initigives include measures to address contamination on the




trangmisson lines, protection of the sysem agang the effects of lightning, and
transformer protection at substations.

In order to address the problem of ‘flashovers due to contamination, the company
inveted in upgrading some of its insulaors from porcdan to polymer. The
contamination problem, which has been the source of serious rdidbility problems in
coadtd aress, has been effectively reduced by the ingtdlation of the new insulators.

Measures have ds0 been taken to improve lightning protection and grounding, which
is another source of concan. These indude the inddlation of auto-reclose systems in
some sections of the network. Previoudy lines would be kept out for unacceptable
durations because of lightning faults. With the autoreclose system, the system will
reclose automaticaly after a fault. If the fault is temporary, power ddivery will
reeume automaticaly and dmost immediatdy after the initid opening. This reduces
interruptionsto customers.

Of utmost importance is the implementation of a transformer management programme
that involves

Expanding loading and transformer cgpacity by 150 MVA to meet incressed
generation demand requirements.

Replacement and rehabilitation of exiging transformers for reasons of
rdiability or loading. This indudes processing of ol wsing a date-of-the art
al-processng rig.

Improved management sysems for trending the performance of the units to
prevent premature or untimely failures.

Distribution

The key chdlenges faced in mantaning and ensuring relidble service from the
digribution sysem ae lightning related interruptions insulation breskdowns, and
poor secondary system performance in some zones.

The company has made dgnificant effort to mitigate these problems. In 2002, JPS
began an intendve preventative maintenance programme to address problems on the
network, with the objective of reducing disuptions to custome’s supply. The
intendve maintenance programme included:

Trandformer rationdization: the matching of transformer Sze to the expected
load, as some transformers are now either over-loaded or under-utilized;

Secondary circuit re-conductoring: changing and re-routing of power lines,
Changing of corroded or old connectors and cleaning of corroded joints;
Changing of poles under agtructurd integrity programme;

Instdlation and upgrading of lightning arrestors; and

Re-ingdlation and re-establishment of grounding.
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Voltage  dandadization:  determining  secondary  voltage  profile and
establishing voltage at the required levels to better satisfy customers needs.

The didribution maintenance saw JPS linemen and engineering teams working in
citicd pockets across the idand sSmultaneoudy. The bendfits of the mgor
maintenance programme on the didribution sysem include fewer outages, improved
safety for employees and customers, improvement in response time to customers, and
a reduction in sysem losses The company will be building on the initid successes of
this thrugt as it focuses more on cregting aworld-class power ddivery network.

2.1.2 Linking Investment and Service Quality

The combined investment of gpproximatdy US$1S0 million in new generding
capacity and rehabilitation work, has had an immediate impact on the reserve margin
and avalability of the units thereby reinforcing the hidorica link between investment
and sarvice qudity.

With the addition of the new generating units resarve margin moved from 17% in
2001 to gpproximatdy 30% in 2003. The forced outage rate was reduced from 12% to
6%, with the avalability of generating units improving from gpproximatdy 75% in
2001 to over 80% in 2003 (see Figures 2.1 and 2.2).

Figure 2.1: Annual Availability of Generating Units: 1990-2003
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Figure 2.2: Average Forced Outage Rates from 1998-2003
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This is ggnificant especidly given the extendve generation rehabilitation undertaken
by JPS in 2003. The impact on customers is reflected in the dramatic reduction in the
number of minutes customers are without dectricity. Customer Minutes Lot (CML)
moved from gpproximaidy 3000 minutes per customer in 2001 to about 550 minutes
per customer in 2003 (see Figure 2.3).




Figure 2.3 Customer Minutes Lost: 1991—2003
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The improvement in performance coupled with the vaue added by inddlation of the
most efficient technology — combined cycdle — a& Bogue haes postively impacted hest
rate performance over the period. This enabled the regulaor to reduce the dlowable
rate of converson from a high of 13,000 KJkKWh to a low of 11,600 KJKWh in 2003
(see Figure 2.4).
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Figure 2.4: JPS Total System Heat Rate Performance (1995 - 2003)
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2.1.3 Serving Customers Better

New Customer Information System

A key component of customer sarvice, and an area of great chdlenge for the business,
is billing. JPS has made dgnificat invesments into improving the accuracy and
dfidency of its hilling sysems through the introduction and implementation of a new
and upgraded Customer Information System (CIS). Implemented in September 2002
a atotd cogt of US$5 million, the CIS dlows for speedier responses in deding with
customer queries and complaints, greater accuracy in hilling; and the production of an
improved and more informadive bill. In addition, it is an online sysem where
information on accounts, bills and payments are avalable in red time. The CIS ds0
dlows for the andyss of multiperiod hilling ard essy adjusments to hills where
required (for example, when edimaied readings are replaced by actud readings
incorrect readings due to defective meters or theft are corrected).

The implementation of the CIS was not without its share of teething problems. While
it was anticipated that the CIS would result in greater efficiencies, the process placed
JPS on a learning curve during which sgnificant resources had to be devoted to its
implementation and maintenance. Billing issues arose as JPS sorted out the glitches
that were faced in the early phases of implementation, and restored normdcy to the
bill ddivery process. These chdlenges induded the ingbility to:

charge dl accountsin atimely manner;

produce a bill after the computation of charges;

run the process required for the update of information used by externd
agencies, and

update the interactive voice response (IVR) system.
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The inconveniences experienced by our customers were sgnificantly reduced by the
end of the fird quarter of 2003, and JPS has moved to regain their confidence through

improved communication and the qudity of service.

As the problems are ironed out and the system kept updated, the company expects to
see more of the expected efficiency gains and benefits. Some of these have aready
resllted, such as improved time in the processng of nightly betch jobs improved
response to customer queries resulting in less waiting time for the customer; daily
update of the IVR system; and daly baancing indituted for better financid reporting.
Further, as newer modules of the sysem are introduced, its functiondity and benefits
will dsoincrease.

Better Invoice Format

JPS has dso made improvements to its billing format. The new format provides more
information for the customer, while being easier to read. In paticular, the bill shows,
in grephica form, each customer’s energy consumption over the past 12 months. This
has proved very ussful to the consumer who is able to better monitor his or her energy
consumption and bills There is dso a barcode on each hill, which can be scanned to
identify the relevant account, thereby reducing processng time in offices The hill
aso contains more information about the terms and conditions of service, as wel as
JPS' and the customers respongihilities.

Serving Large Customers

JPS large commercid and indudtria customers make up a very criticd segment of
the company’s customer base. Currently, JPS has 103 Rate 50 customers and 1400
Rae 40 customers, who collectively account for approximately 60% of tota revenues.
Among these customers, three were formerly sdf-generating - Caribbean Cement
Company, Wyndham Rose Hall, and the Port Authority of Jamaica

Through a specid key account programme introduced in 2001, JPS formed a team of
Sx key account managers dedicated to sarving large customers, and forging closer
partnershipsin an effort to better understand and support their businesses.

The key account programme has seen sgnificant improvements in - communication
between these customers and JPS, as wdl as the provison of vaue-added services
such as conaultations to facilitate grester understanding of the options available to
them for improved efficiency in ther operations JPS dso provided energy audits and
energy management training seminars for employees from severa companies, who
have been trained to effectively plan and manage their energy usage.

24-Hour Call Centre

In order to better serve customers who prefer to do business from the comfort of their
homes @ offices, JPS expanded the cgpabilities of its 24-Hour cdl centre. This was in
keeping with the thrus to <hift from an ove-the-counter gpproach to a
telecommunications-based customer service.

To drive this JPS introduced an IVR sysem—which provides customers with
automated access to account information. The new CIS hdped to enhance the
capabilities of the cdl centre, enabling customers to do more transactions by phone,
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including opening and termination of accounts. The physcd infresructure of the cdl
centre was improved and the facility expanded to accommodate up to 35 operators a
any one time, twice the number that could be accommodated before.

Improving Payment Options

JPS has improved the range of payment options avalable to customers, by
outsourcing a ggnificat portion of its payment collection activities by expanding
thirdpaty savices, i.e, payments through banks building societies, Paymester and
Bill Express.

Based on the success of the drategy, JPS is consdering fully outsourcing these
savices thus dlowing our locd offices to focus on providing superior qudity
cusomer service. In 2003, 68% of hill payment transactions were carried out through
third parties compared to gpproximatdy 30% in 2001. This coupled with our cdl
centre-based sarvices, dlowed JPS to rationdise its locd offices, reducing them from
21 to 15, without compromising customer sarvice.

In addition to increasing the number of outlets where payments can be made, JPS dso
expanded the means by which customers may pay by accepting credit and debit cards
in addition to cash payments The prompt ddivery of bills dso improved, as the
company increesed the proportion of hills—from 5% in 2001 to approximatdy 20%
in2003 —handled outside the post office network and by ddivery contractors.

With the changes and improvements made in the last two years, JPS now has the
capacity to ddiver even better service and convenience as cusomers develop greater
comfort with the new modes of doing business.

While the progress in shifting cusomer behaviour has been sgnificant, the trangtion
is not yet complete  Although bill payment traffic via third paty outlets has now
exceeded the 65 percent mark, the trangtion to the cal centre mode of making service
contacts with the company has been somewhat dower— only between 30—40
percent of customer contacts are effected through this means. This is expected to
increese as the company works to expand and improve the qudity of sarvice provided
through its Cdl Centre.

Guarante ed Service Standards

Under the licence agreement, JPS is obliged to meet sdected customer service
sandards. Customers are expected to hold the company accountable for performance
againg these guaranteed standards, which pertain to the time taken for JPSto provide:

new ingdlations

smple connections,

complex connections (work estimates and congtruction);
responsesto sarvice cals,

billsfor new accounts; and

meake reconnections.
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Where JPS does not meet the reguiste dandard, customers are entitted to
compensation, amounts of which are specified in the licence. JPS has internd targets
of 90% compliance with these standards.

Performance againgt these standards has improved overadl between 2001 and 2003,
with a corresponding dedine in the potentid compensation payable (see Appendix
Al2 for detals). However, while performance has been improving, it is on average
dill bdow JPS internd target of 90% compliancee A number of factors have
contributed to the dower than expected improvement in performance. These include
materid management problems and poor internd coordination resulting in ddays in
responding to customers.

Organisttiond and business process changes are being put in place to specificdly
target thee issues. One dgnificant move is the meger of transmission, digtribution
and cusomer sarvice under one directorship. The result will be better coordination
between these reaed ams of the busness, and ultimately, improved customer
srvice

2.2  Creating Value For Investors

Since 2001, the emphasis on customer service has been balanced by a need to ensure
far returns to investors Both these objectives are, in the long run, complementary.
Compensating investors with a fair return is necessty to ensure that investments,
which are needed to provide customers with good and rdiable service, continue to be
made.

Without the progpect of a far return, investors will move capitd to other investment
opportunities. Given the globa and fluid capitd market, it is criticd to ensure that JPS
is able to provide a far return to investors so0 as to retain and increase the capitd thet
has been invesed in it. This is paticulaly important, given the current week
macroeconomic environment of Jamaica, which exposes investors in the country to
sgnfficantly higher risks compared to invetments in many other countries.
Investments made in Jamaica therefore require a premium over and above the cost of
cepitd invested in countries with stable economic foundations, to compensate the
investors for the higher risks faced. This is aso sgnificant given the need for JPS to
continue to go to the capitd market to support its expanson programme over the next
decade.

2.2.1 Debt restructuring

When JPS was privatised in 2001, there was an immediate need to restructure JPS
debt. This was for two reasons—fird, a subdantid portion of exiging short-term debt
was maturing a that time, thus refinancing was required; and second, other portions
of debt were previoudy backed by date guarantee, which would no longer stand
folowing privaisaion. In 2001, therefore, JPS negotiated for two tranches of
finencdng totdling US$130 million. This replaced dl the debt tha exiged prior to
privatisstion. The 5year loans (mauring in 2006) were US dollar-denominated bullet
loans (i.e, the principle would dl be repad only upon the maturation of the loan).
Further financing was dso required when JPS undertook the generation expandon a
Bogue. Of the US$120 milllion invested, US$75 million took the form of longterm
debt from the IFC and RBTT. The negotiations, which darted in 2001, were
completed in May 2003.
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In addition to long term financing, JPS ds0 negotisted for short-term loans (i.e,
working capitd finencing). A totd of US$16 million was raised, $10 million of which
was secured by real estate owned by JPS. The short-term financing was criticd in
bridging the ggp between the dat of generaion expanson a Bogue and the
findisation of the related long-term financing.

Currently, dl of the debt on JPS books is US dallar- ingead of Jamaican dollar-
denominated. This is for two reasons. The cogt of Jamaican dollar denominated debt
(which ranges between 22% and 24% in 2000) was higher than what JPS is willing to
pay a that time conddeing the expected level of devdudion then. Second, the
copitd maket in Jamaca is tight, primaily due to the lage presence of the
Government, a magor borrower. Borrowings by the Government has reduced the
avalability of Jamaican dollar denominated funds for privaie sector participants, such
a JPS, and pushed up the interes costs. While JPS is conddering hedging itsdlf
agang currency fluctuations by having a proportion of its debt denominaed in
Jamaican dallars in future, it is uncdear if this would be posshle given the tight
domestic capita market for such loans.

While the US dolla-denominated debt carries a lower interest rate, it leaves JPS
exposed to currency fluctuaions. This has important implications for JPS, particularly
as the revenues earned are denominated in Jamaican dollars and reporting is based in
Jamaican dollars When the Jamaican dollar depreciates, both the interest cogt in
Jamaican dollar terms and the principa amount of debt in Jamaican dollar terms rise.
The change in the debt principal due to foreign exchange (forex) fluctuations is a red
cog of debt to the company. Indeed, the potentid cost of forex fluctuaions to US
denominated loans accounts for much of the difference in the interest rates on US
denominated loans compared Jamai cantdallar denominated loans.

2.2.2 JPS financial performance
Table 21 shows JPS financid performance under IAS accounting rules between
2001-2003.

Table 2.1: JPS’ financial performance (2001 - 2003)

Indicator 2001 2002 20027 2003
Return on equity (%) 6.8 5.6 4.6 (3.7)
Net income (J$ billion)° €5 0.86 0.65 0.7)

Notes: 2 2002 represents a nine-month period, Apri—December 2002. ® Net income from ordinary
operations before taxation, as restated under IAS.

As can be seen, the return on equity has been bw. There are three key reasons for
ths—losses due to forex movements, system losses, and the Bogue generation
investment that had to be brought forward—JPS has not been compensated for the
earlier-than-planned investment.

Forex movements
JPS currently recovers its revenue through tariffs that are st on an assumed base
exchange rate.  This imposes a high currency risk as a dgnificant share of the JPS
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cods is denominated in US currency. A foreign exchange adjusment factor is
therefore gpplied to these base taiffs in hilling cusomers, the intention of which is to

offsat any movement in the Jamaican currency relative to the US dollar.

Currently the foreign exchange adjusment factor adjusts the base tariffs by a factor of
only 0.75. The formulation was set in the 2001 rate submission when, at the time, it was
determined that approximately 75% of JPS tota costs were foreign related. In other
words, the mechanism assumes that the cost dructure of JPS remans fixed in the
proportion highlighted above and accordingly applies a 75% adjusment each month.
This assumption, however, does not hold true for two ressons

The fird is that fud price volaility over the lagt two years has led to shifts in
the proportion of fud cogt rdaive to non-fud cods. As fud costs are 100%
US-dollar based, increases in the price of fud would, dl dse equd, lead to an
increase in JPS US-dallar denominated codts as a proportion of tota codts.

Secondly, depreciation in the Jamaican dollar has led to an increese in the
proportion of US$ related non-fud cogts rdative to the loca component.

Both these resulted in the mix being cdosr to 86% of cods being foreign exchange
related. However, the tariffs have not been adjusted to reflect the full extent of the
impact of foreign exchange movements. This has had a negative impact on the returns
JPS profitability.

System losses
System losses have been a mgor operationd chdlenge and focus for JPS for well

over a decade.® Presently more than 18% of the energy produced is logt. Effectively, it
represents logt revenue to the company. The losses incurred can be divided into two
types—technicd and commercid losses. While technicd losses are occasioned by the
physcs of power ddivery, and to some extent are within the control of the company,
non-technica or commercid losses that are primarily reaed to the illegd abdraction
of power by usars have turned out to be an intracteble socid problem (see Figure 2.5
for trend in JPS system |0ssexs).

3 Specifically, systems losses are measured by the net energy produced less energy sold divided by net energy
produced.
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Figure 2.5: JPS System losses from 1994 - 2003
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On the technicd sde, sustained programmes to upgrade the primary and secondary
networks have yielded notable improvement (see Section 14 for more detal of JPS
efforts to reduce technicd losses). While continued innovation in technology will
continue to yidd efficiency gans tha end of the loss spectrum is now within the
tolerance band of 85% generdly congdered by the energy industry as acceptable for
a utility within an operating environment such as JPS.

On the other hand, despite severd initiatives and sudtained campaigns, the company
has had little success againg pervasive and pernicious commercid losses. At 9.5% of
totd revenues, commercid losses is comparable to that of a number of countries
within the development ratain which Jamaicais ranked by the World Bank.

The contributory factors to losses of this naure are many and complex, including
socid and economic conditions, busness deficiencies, and the accesshility of the
trangmisson and didribution network. Jamaica's less than robust socid and economic
environment over the past two decades has fodered conditions conducive and
encouraging to dectricity theft. Simultaneoudy, wesk dSae law enforcement and
svead deficdencies in JPS business operations have crested opportunities for such
losses that have been increasingly exploited.

JPS has attempted to deal with commercia losses from severd angles (see Section 14
for more details on JPS efforts taken to reduce commercid loses). Despite these
efforts, the levd of commercid losses remains high. Losses have tended to have a
direct correation to dectricity prices. The effective cost of dectricity rose gppreciably
commencing in 2001 due to a rae increase, coupled with adverse economic
conditions that resulted in mgor currency devauation. More specificaly:

the economic backlash from the September 11, 2001 drike on the US was only
fully manifeted in 2002, and Jamaica, like other countries experienced a
sgnificant reduction in economic activity for much of the year.

Electricity rates went up in 2001 after being constant for over seven years.
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Electricity theft has had a profound impact on the cost and qudity of service that the
JPS has been dle to ddiver to its cutomers. Fnancidly, the cost has been
saggering. The regulatory framework within which JPS operaes dlows for a
maximum sysem loss of 158%. Losses above this vadue directly impar the
company’s bottom line. While the cogt of fud is generdly a direct pass through to the
customer, fud cods incurred in producing incrementd dectricity above the 15.8%
vaue are not recoverable. Based on net generation of 3,650,000 MWh for 2003, a fud
rae of US$H0.035/kWh and 185% system loss, the company’s bottom line is further
impaired by gpproximately US$3.5 million per yesr.

Generation Expansion at Bogue.

In the busness plan set in 2001, the generation expanson a Bogue was scheduled to
dat in 2003 for completion in 2004. However, due to the worse than anticipated Sate
of the generdion assets, the project was brought forward. Work sarted in January
2002 completed in September 2003. The cog of this project—which stands a more
then US$100 million—was not factored into the tariffs set by the OUR in 2001. As
such, JPS has not yet started to recoup the costs incurred, which has had an impact on
net income and the ROE in 2003. It should be noted that the totd cost of the Bogue
expanson dffectivdy stands a US$120 million, of which US$20 million was due to
station improvements made.

The mgor impacts of the Bogue expansion on net income are as follows:

Depreciation charges—approximatdy J53 hillion of the Bogue expanson
costs was transferred from CWIP to plant-inservice on December 31, 2002
and, based on the average depreciation rae of 4%, had an impact of J$110
million on the income statement for the year ending December 31, 2003.

Loan interest costs—these cods, which impacted on the income statement
after the congruction costs were transferred from CWIP to plant-in-service,
are not yet recovered through the tariffs. Assuming an average interest rate of
12% on the loan financing, this impact is esimaed to be gpproximady J5450
million, has affected the net income as wdl as the ROE in 2003.

Forex losses—of gpproximatdy JB8585 million on the loan principd, which
are denominated in US dollars, have been recognized in the income statement.
Although these losses are dill materidly unredized, they have ill impected
the reported net income and ROE figures.

2.3 Creating a More Productive Work Environment

2.3.1 Organizational Changes

In 2001, JPS completed a downszing exercise, which reduced its workforce by
goproximatey 20% as part of efforts to operate more efficiently. Despite this, there is
the need for further improvements. As a result, in 2003 JPS embarked on a top-to-
bottom organisationd review amed a improving its focus on savice ddivery,
efficiency and peformance. With the completion of the review process a new
organisationd  dructure was created, with gSgnificat  implications for how the
company will operate in the future. The company’s operdions are now organized
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aound four core divisons of generation; cusomer operations, finance and reguletory,
and adminigration.

The new gructure shows a much more streamlined organisation, and is expected to
result in greater accountability, while gdrengthening the naturd linkages between the
different parts of the busness Of ggnificance is the creation of a new customer
operdtions divison, which brings together the core functions of customer service,
transmisson and didribution. The am is to place under one umbrela dl the functions
that have direct impact on cusomers. The changes are centra to the company’s
efforts to become a more productive and customer focused organization. The
dreamlining of the organization is amed a prepaing the company to effectivdy
accomplish the gods that have been st for us over the next five years and to operate
in the comptitive environment defined by the OUR.

2.3.2 Improving Employee Productivity

While pursuing the reorganizaion of busness units within the organization, in
December 2003 the company offered employees with more than two years of service
the option of voluntary separation and early retirement. The exercise is expected to
see improved efficiencies, as the company moves cdoser to its employee productivity
target as measured by the number of customers per employee. These expected savings
ae reflected in the requested revenue requirement in this submission. While
implementing the voluntary separdtion programme, JPS will continue to explore
options of outsourcing eements of its operations where doing 0 will result in
efficiency gains. It is expected tha further redundancies will result from this ongoing
exercise.

2.3.3 Training

Training has continued to be an integrd pat of the company’s drategy to improve
employee productivity. In 2003, the trend continued, with the ddivery of
goproximately four training contact days per employee Training courses of note
during the year were Managing the Businesss Who Moved My Cheese, Vdues and
Attitudes, intensve training for customer sarvice employees, computer-based training,
nework supervisory  training, subgtation technician training, live-line and digtribution
deadline training, and switching authorization.

2.34 Enforcing Policies and Procedures

Since 2001, the company has focussed on the enforcement of policies and procedures
that, dthough in exigence, had not been rigoroudy enforced in the past. The
introduction of a Code of Ethics underscored JPS commitment to operating in a
manner congdent with that of a world-dass organization. In 2003, the company
introduced a new exchange of gifts and conflict of interest policy to asss employees
in meking ethicd decisons The new policy, which is in keeping with the exising
personnd policies and procedures manud, is expected to guide employees in making
ethicd decisons and avoiding impropriety or the gppearance of impropriety.

The enforcement of company policies is an integrd part of the process of making JPS
a more disciplined organization, operating according to rules polides and appropriste
procedures.
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2.3.5 Performance Management Initiatives

Snce privatisation, JPS has worked hard towards implementing and reinforcing a
meit-based system that rewarded performance and accountability within the JPS
team. There are two componentsto this effort:

Seting gods and performance targets—prior to 2001, peformance targets for
eech department and unit were not adways linked and consstent. JPS has since
changed this towards a sysem where gods for each depatment or sub-
department is set based on the overdl gods of the company. Performance
targets were therefore consstent, ensuring that the company moved as one unit
in one direction. The ultimate corporate gods ae based on the need to
improve customer service aswell asfinancid performance.

Implementing a reward sysem—in order to incentivise performance, promote
reponshility and accountability within the JPS team, a system that rewards
based on the achievement of the goals is necessary. JPS has implemented such
a sysem at the senior management level whereby bonuses of between 3 — 5%
of anud sday ae pad, depending on whehe the company meets its
financid targets.

JPS has, however, had less success in implementing a peformance incentive system
a the lower rungs of the organization. The labour unions have been largdy unwilling
to accept a peformance based compensation scheme. Every effort is therefore being
mede to educate the relevant parties and build the environment for this gpproach to
bear fruit. It is hoped that, in the next round of labour negatiations, JPS will be dble to
extend the performance management system across the company.

2.3.6 Mirant Involvement
Since 2001, Mirant has been providing technicd assgance and other support to JPS,
paticulaly in following aress

Technical engineering support—Enginears, technicians and supervisors from
the Mirant Service Center in Maryland and from Mirant Corporate in Atlanta
have provided ongoing support for planned mantenance projects, emergency
repars and trouble-shooting a the JPS generating plants. Because of Mirant's
Sze, it is ale to employ specidigs and experts that smaler companies such as
JPS cannot jusify.  Working together with JPS plant management, this
expertise has led to better results a lower costs than JPS has been able to
achieve acting on its own.

Operations and maintenance methods and practices—Mirant uses various
forums to share its extensve experience in utility operations and maintenance
with JPS. Plant managers and supervisors have participated in  oversees
traning exposure a Mirant's plants in the U.S. to obsarve Mirant's methods
and practices firg hand. They have implemented many of Mirant's
programmes, for example root-cause andyss to identify and rectify the root
caue of breskdowns so that Smilar events do not reoccur. Mirant has aso
provided written operding procedures and preventative  maintenance
procedures to JPS. In addition, Mirant senior managers have conducted
asxssments of JPS  operaions and mantenance activities and provided
recommendations for improvement. JPS recently began implementing new
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O&M programs based on benchmark programs from Mirant's "Top Ten" best
practices program.

Technical operations committee—Senior technical managers from both Mirant
and JPS meet monthly to review operationa issues. The increased focus from
senior management has contributed to progress on numerous technical issues.

Environment and safety—Mirant's Safety and Environmentd professonds are
assging JPS in edablishing world-class programs to protect its workers and
the environment.

The patnership between JPS and Mirant’s internationd and US operdions is
expected to continue to yidd results both for the employees involved, as wel as the
organization asthe JPS.

2.4  Safety Initiatives and Environmental Stewardship

2.4.1 Safety as Top Priority

SAfety is a key item in JPS priority ligt, as the company makes concerted efforts to
edablish an environment that is safe for al our employees and our contractors. The
Mirant safety and hedth management sysem has been implemented in JPS
accompanied by a new Safety and Hedth Policy. The policy underscores JPS
commitment to incorporate safety and hedth practices into our busness every day,
induding the provison of a safe work environment, the gpplication of a st of rules
and procedures to promote the accident-free peformance of dutiess and the
commitment to meke employees conscious of ther responghilities in integrating
safety and hedth in their activities Each employee has been provided with a new
safety manud, which is supported by training and orientation. This is accompanied by
an ongoing programme to communicate the company’s safety policies and to enforce
compliance with these policies.

To spearhead the safety efforts, a Safety Council has been formed with responsbility
for ensuring compliance with safety policies, communication of good safety practices
and implementation of projects to improve safety performance.

2.4.2 A Friend of the Environment

JPS is committed to be good dewards of the environment, and has made
environmenta management one of its highest priorities, with a commitment to
comply with dl gpplicable environmental lawvs and regulaions and to promote cost-
effective energy management programmes among employees and customers.

In 2002, JPS adopted a new environmentd policy, which is based on the principle of
responsble busness practices The company’s primary objective is to conduct its
operdions in a manner contributing to sustaineble development, ensuring thet it meets
the neads of the present generation without compromising the qudity of life for future
generaions. Over the last two years, JPS has invested J$163 million in efforts to
improve our environmenta performance.

The company has made sgnificant effort to ensure that its current operaions as well
as its expandon plans are in keegping with, or aupass, the goplicable sandards. Since
2002 JPS has been implementing an Environmentd Management Sysem (EMYS),
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which is a comprehensve approach to managing environmental issues affecting JPS
operdtions. The implementation of the EMS has dready begun to yidd postive
results. The successful elements of the EMS so far include:

the cleaning up of PCBs from retired transformers that had been stored up
from previous years,

the deaning up of accumulated waste and soil contamingtion in the company’s
generating plants

the introduction of a wastewater usage programme;

the monitoring of ambient air qudity Sandards; and

increased utilisation of renewable energy.

Poly-chlorinated byphenyls (PCB) detoxification and disposal

PCBs ae found in the oil used in trandformers, capacitors and oil circuit breskers
(OCBs) and may be carcinogenic. Over the years, more than 5000 retired transformers
have been dored in various Stes across the country. Without proper trestment, the
leakege of PCBs from these transformers can be hazardous. In October 2002, JPS
garted on a programme to dechlorinate and remove these transformers from storage.
By the end of May 2003 and after a cost of US$2.531 million, 5,781 transformers hed
been dechlorinated such that their PCB concentration fel to 2 parts per million (ppm)
compared to the Nationa Environment Protection Agency (NEPA) recommended
dandard of 50 ppm. The dechlorinated transformers carcasses were scrapped and
shipped off idand for disposd while arangements are being mede with the loca
environmenta  regulatory agency to have the pure PCB waste shipped to Tredi,
France. JPS ams to continue PCB remova and disposad programmes on a bi-annud
beds on dl oil-based transformers and capacitors.

Plant Improvement & Soil Contamination

Snce 2001, JPS has caried out severd plant improvement programmes. These
include the upgrading and condruction of fadlities to reduce and diminae ol
contamination resulting from ol and chemicd <sills Bem wadls have been
congructed around spill-prone aress to ensure that, if spills occurred, they would be
contained to that area. The company is dso in the process removing contaminated Soil
from various gtes to landfills—where it is treated—and replacing it with dean soil.
The dimination of soil contamination has been carried out a Bogue and Old Harbour
in June and September 2003,

Removal of industrial waste

There has dso been a massve effort towards the remova of solid and indudrid waste
that has accumulated over the previous yeas Following improved landfill facilities
by Metropolitan Parks and Markets Limited (MPM) and Western Parks and Markets
(WPM), JPS has been able to remove indudrid waste from 3 plants (Old Harbour,
Hunts Bay and Bogue). Indudrid waste removd from the Hunts Bay and Old
Harbour plants are in the plan for completion by the end of 2003. In addition a system
of ongoing solid waste management is being put in place to prevent a recurrence of
massve accumul ation.
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Waste-water usage programme at Bogue

In addition to cdeaning up exiding waste and contaminated materia, any new capitd
investments are dso made to meet high sandards. The new generating plant & Bogue
has been devdoped as an environmentd flagship; for example, it uses treated
wastewater during the generation process.

At this plant, JPS has entered into an unprecedented partnership with the Nationa
Water Commisson (NWC) to use treated wastewater from the NWC's Bogue
trestment plants during the generation process. At a cogt of US$5.5 million, JPS built
its own facilities to trest and purify the grey water from the NWC effluent plants to
poteble standards. Ingdled underground pipes dlows the water to be transmitted
between the dtes and to be used in the various processes in the plant, eg., water
injection for NOx emisson control, the cooling water, fire water and boiler make up
water. The water goes through four cycles before it is rdeased. Given the significant
water requirements in a power generaion plant—the Bogue plant utilises up to 1
million gdlons per day—the use of wastewater represents a sgnificant savings on the
demand of clean water.

JPS has dso included a number of other festures in the new power plant to make the
Bogue fadlity a better environmentd neighbour. The noise ad emissons
performance of the combined cycle plant are on par with the best in the world and will
fully comply with locd and internationd environmentd dandards. The combudion
turbines ae retrofitted with waer injection for emisson control, and acausic
management on these units make them hardly audible during operation.

Installation of Ambient Monitoring Station

The Bogue dte is dso be the first to have an online ar qudity monitoring ation as
pat of JPS overdl EMS. Currently, the gtation monitors ambient levels of SOx. By
January 2004, it will be upgraded to include the monitoring of NOx. Completed in
April 2003 a a cos of US$70,000, the station gives hourly readings of ar qudity. It
will dlow the monitoring of ar qudity sandards ® tha, if there is any indication that
ar qudity is threstened—ambient ar qudity is dso dependent on other factors such
as traffic—JPS can reassess the environmental performance of the plants in that area
and undertake remedid action if necessary.

Renewable energy

As pat of an ongoing commitment to support the development of renewable sources,
JPS entered an agreement in late 2001 to purchase dectricity from a wind farm to be
devdoped a& Wigton, Manchester. The 20-MW wind farm is being built by Wigton
Wind Fam Limited, a wholly owned subsdiary of the Petroleum Corporation of
Jamaica, and commissioning is scheduled for 2004.

In addition, in February 2003 JPS completed a comprehensve rehabilitation of its
hydrodectric units, which contribute a totd of 214 MWs to the grid. The
rehabilitation project, which dated prior to privaisaion, was implemented in
patnership with the Government of the Republic of Germany a a cost of US$H27
million.
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25 Commitment to Communities

2.5.1 Community Outreach

JPS has offices and operationd facilities in every parish across Jamaica, and touches
the life of every Jamacan, so it is only naturd that the company should take a keen
interest in the communities it serves. This interes surpasses the inddlaion of power
lines and the generaion of dectricty, extending to the ovedl wel-beng of
customers and their families.

Through its community outreech progranme, the company haes initiatled and
supported a number of projects in various communities across the island over the past
three years, forging partnerships with other organizations to enhance the nation’'s
socid devdopment. Our employees were integraly involved in severd community
outreech projects, giving of therr time and skills to improve the lives of many. For
example, JPS and Mirant joined forces with Habitat for Humanity to provide a home
in record time for a rurd family in need. JPS contribution represented the very firgt
time that a corporae entity hed fully sponsored the condruction of a house in a loca
Habitat for Humanity community.

JPS has focussed on the devdopment of the youth by providing support for education
and sports activities. One of JPS main education projects was developed through an
dliance with the Ministry of Education. This partnership saw children in various
shools across the idand beng fed through an ongoing Ealy Childhood School
Feeding Programme. Support for education dso included the hodsing of science fars
for sudents in seconday and tetiay inditutions, sponsorship of awads for top
peformers in stience subjects in the Caribbean Examination Council (CXC);
goonsorship of scholarships for teechers and dudents;, and donation of furniture and
computers to schools.

JPS launched its annud regiond footbdl leegue compdtition in 2002, successfully
contributing to the devdopment of the potentid of the youth in communities across
the idand. The company’s sponsorship of the naiond team of dissbled ahletes
helped to secure a place for the country in 2004 Sgecid Olympics.

The company has dso engaged in community projects, which include the refurbishing
of police gations and schools, and assgtance to homes for the ederly. Since 2002, the
company, through its Community Relations Department, has undertaken close to forty
magor community projects @& a cost of approximatdy J86 million. JPS further
demondgrated its commitment to the community through its contribution of J53
million to the condruction of a new wing a the Universty Hospitd of the West
Indies.

2.5.2 Economic Development

As pat of a commitment to the growth and development of Jamaica, JPS has been
working dosdy with locd business orgenisations on initiives amed a  supporting
busness expanson and retention. One such programme implemented in 2002 exposed
international  journdiss of acdamed publications to the economic opportunities that
exig in Jamadca JPS patnered with Mirant and the government promotions agency,
Jamaica Promotions Corporation (JAMPRO), in an effort that generated over 20
postive press dories on Jamaica in the United States, Finland, Greece, Audrdia,
Gamany and Span. The media representatives and Ste location  consultants
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intervieved over 40 busnesses and assodations in a number of areas induding
Agriculture, Tourism, Informatiion Technology and Communication, Ports and

Infrastructure Devel opment.

In 2003, JPS was a mgor sponsor of the firg AtlantarJamaica Business Exchange,
which provided an opportunity for busnessmen and women from Jamaica to forge
lasting partnerships with persons with dgmilar busness interests in Atlanta The
contacts mede during the event have resulted in ongoing discussons and collaboration
between the Jamaica and Atlanta business communities.

JPS dso provided sponsorship for a number of locd companies, who would otherwise
have been undble to paticipate in the event. The Atlanta-Jamaica Business Exchange
was made possble through the collaboration of a number of agencies incuding
JAMPRO, the Private Sector Organization of Jamaica (PSQJ), the Jamaica Exporters
Asociation  (JEA), and Jamaica Manufecturers  Association  (JMA). Over 200
companies participated in the event.
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Section 3. Looking forward: JPS Objectives: 2004 and Beyond

Looking ahead for the next five years the company’s drategy is to build on the
foundation set over the last three years. Critical areas for success and accompanying
drategies will indude improving qudity of service, improving finencid vidbility,
increasing operating revenues, and reducing expenses.

3.1 Improving Quality of Service

The drategies to be employed over the next five years to improve customer service
ae geared towards completing the overhaul of service ddivery, a process tha hes
been in progress for the past three years. Specific focus will be on the following
aress.

Aggressve maintenance and rehabilitetion of older generating units to ensure
religbility of sarvice

Generation expanson to meet growing demand for dectricity;

Timdy expandon of the transmisson and didribution network to meet growth
in demand;

Improvement and expandon of the CIS and improved focus on the ddivery of
telephone-based customer service,

Improvements in organizationd discipline and business processes to ensure
greater efficiency; and

Training and reculturization of the workforce to be service oriented.

Improving reliability and delivery

Improving rdidbility and ddivery of savice will be a key focd point in JPS
operationd improvements. At the top of the agenda is the further expanson of
gengraing cgpecity to keep pace with the growth in demand, while maintaning a
satidactory reserve margin. Generding capecity requirements will be determined on
the bass of a need to achieve and mantan the mandated levd of rdiability to
customers as dipulated within the company’s operdting License. The capacity
expanson plan will ensure that the company is able to have the two largest units or
ther equivdent, off the grid and dill be ale to meet the forecast demand for
eectricity. This trandates to a minimum requirement for gpproximady 25% reserve
margin. In order to sudan this level of rdigbility, the company is currently pursuing a
leest cost expanson plan, which dso takes into condderation the need for fud
divergty. The generation expanson is subject to a separate review by the OUR and is
not part of this submission.

JPS plans to continue aggressive maintenance on the older generating units, as well as
on the transmisson and digribution network. At the same time, the company ams to
also continue to expand its power delivery sysems to ensure the religble didribution
of the additiond energy produced. Thee objectives are reflected in the budgeted
expensssinduded in this submisson.

26



Call centre expansion

In the area of customer operations, the primary objectives are: to enhance customer
convenience in accessing service from the company; to exceed the standards set under
the sarvice guarantees; and to introduce a range of vaue-added services. The
company will continue the expanson of its customer service contact network to
promote customer convenience, by increedng the capacity of its 24-hour Cal Centre,
while at the same time maximizing the partnership with third-party collection agents.

To promote the use of the cdl centre by custamers as opposed to wak-in contacts, the
supporting IT sysems will be upgraded to improve the cdl-handing volumes from
2000 to 5000 per day. Agent avalability will be improved by upgrades to the sdf-
hep festures built into the Cdl Centre, namey the IVR and Messaging/Document
Fax-back Systems.

The company, while promoting the cal centre modd, is cognizant of the fact that
some customers will sill demand office sarvice. The plan therefore provides for the
enhancement of the customer service office environment in kegping with an overdl
re-branding effort.

In particular, most cusomer sarvice offices are not accommodating for senior citizens
and the physicdly chdlenged. Over the next five years it will be a gandard to make
each sarvice office amenable to these target groups. Operationdly, the customer
svice management will seek to minimize crowding by mantaining service
turnaround gandards for wak-in cusomers. This will be achieved through a number
of variable gaffing level drategies.

Expanding the collections network

There are presently over 350 nonJPS payment outlets avalable to customers idand-
wide. In order to ensure the continued and expanded use of this network, JPS will
provide improved access to account information in these locations. The avalability
of this data in the thirdparty locations will minimize the need for cusomers to make
contact with JPS prior to making abill payment.

Improving customer service

Ultimately, the company’s customer service peformance will be measured againg its
achievement of the levels of sarvice that customers will deem sdtisfactory. The
principa customer issues tha need to be addressed rdae to qudity and rdidbility of

supply, hilling issues, and equipment damage dams.

The company's gpproach to resolving cusomes hilling issues has the following
eements:

Public education on those hill components that ae not controlldble by the
utility, specificdly customer usage, fud and foreign exchange rates,

Improving both the accuracy and frequency of meter reading;

Improving bill ddivery;,
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Proposas for rate design to mitigate billing impact on certain customer cohorts
— contained esewhere in this submisson.

The guaranteed service dandards are geared towards achieving prompt service
regppone to: cusomers needs for new power connections, emergency cdls
reconnections after disconnection for debt; complaints, and bill ddivery.

Over the next five years the company has set, as a minimum, the achievement of these
sarvice gandards to the levels agreed with the OUR. The company intends to make
the requidte invesments to ensure service mobility and the avalability of the
gopropriate tools and equipment to achieve the prescribed sarvice sandards. In
addition, a number of processes and arganisationd changes will be required to ensure
congstency in meeting these standards. The actionsto be taken involve:

changes in the organisational dructure to create better efficiency in completing
customer connections;

out-sourcing of some andllary functions to rdesse internd resources for
critica core functionsin customer service ddivery; and

investments in work process and vehicular management technologies to
improve productivity in fidd sarvice operations

The customer's experience in meking contact with the company and obtaning a
saidactory resolution to his or her isue is lagdy dependent on the qudity of the
human resources and supporting tools avalable Over the course of the planning
period, continuous training (refresher and development) of dl customer contact Staff
will be the norm. The target for training is to expose each contact saff to a minimum
of three days of training per year. Two days will be amed a business knowledge
improvement to facilitate empowerment for customer problem-solving a the primary
contact level. The third day will be dedicated to the standardized GIFT of Service
traning that was developed in 2003 to feclitate the changing of the mindsst and
human relations skills of the existing customer service staff.*

The key account management programme that was specidly developed for the larger
commercid and indugrid cusomers has proven to be successful and will be
expanded. A dmila service — the customer service executive programme — will be
introduced for the remaining customer population. Specidly traned dsaff will be
gopointed in each cusomer sarvice paish to provide problem-solving sarvices to
assigned customers on an ad hoc basis.

4 GIFT stands for ‘Grest, Initiative, Follow Through and Thank the Customer.’
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3.2 Improving Financial Viability

The second thrust of JPS draegy going forward is to improve its financd vighility.
The previous years 2001—2003 have, for various reasons, been maked by less than
satidfactory financid performance. In order to continue to attract the investments that
ae required if dectricity is to meet the cusomers needs, JPS financid performance
must improve. The busness must dlow JPS to provide a reasonable rate of return to
invedors if it is to compete for capitd with other invesment opportunities worldwide.
Hence, baanced with its commitment to cusomers, JPS will dso focus on improving
financid viability and gppropriady rewarding invesors.

Key to JPS future financid performance is the current rate review by the OUR. JPS
anticipates that the pricecap regulatory regime will present a tough chdlenge of
baancing the need to increese efficiency, improve rdiability and customer service
while rewarding investors with a far return. JPS believes it can rise to the chdlenge.
However, it is crucid that these chdlenges, while tough, are far and teke into
congderaion the paticula economic and busness conditions under which JPS
operates. It is particularly important thet:

The investors are dlowed a far rate of return that appropriately compensates
them for the risks taken in meking dgnificat longterm investments in an
economic environment such as Jamaica The redities are that busnesses in
Jamaica face high investment costs as

- high government borrowing effectively squeezes out the privaie sector
from the capitd market;

- Jamaica sovereign risks have increased recently, having repercussons
on the busness environment. Given the stagnant economy and the high
government debt, the future is unpredictable.

With the effective cost of invesment set to a lage extent by the st of
cdrcumdances, it is crucid that the rate determination does not punish
invetors for factors externd to managerid control. The price cgp mechanism
mug include provisons to ded with such exogenoudy determined factors,
such as cost of debt (which move with globa interest rates and country risk),
inflation and forex movements. In the case of JPS, the codts asociated with
current power purchase agreements, are dso outsde JPS control. While such
factors may not be as important in other regulaory regimes in other more
devdoped and ddble economies, they can have dgnificant impact in
economies such as Jamaica

The price cap regime will incorporate incentives to JPS to increase efficiency
and improve qudity of service to cusomers. Thee are achieved through the
X- and Q-factor as well as heat rate and system losses targets. Such incentives
ae important to ensure tha cusomers enjoy competitive prices and good
sarvice. However, it is crucid that the targets sat are redidtic, achievable and
do not lead to double pendization for JPS.
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In addition to a far rae determingtion, JPS will dso am to improve its finencid
viability through efforts to increese sdes While higoricdly, JPS has enjoyed good
sdes growth, it is unclear that te trends will continue. Through the 1990s, JPS was a
sate-owned and dae-subsdized monopoly. Taiffs did not reflect costs and the
taxpayer ultimately picked up the difference. This is no longer the case As taiffs
reflect the costs of supplying eecticity, saes growth may dampen - a portion is likey
to be converted to theft, thereby contributing to sysem losses. If the economy fals to
improve, unemployment and low-income growth would aso reduce revenue growth.

While JPS faces these chdlenges, it will neverthdess focus on generaing a strong
revenue growth. Besides rdying on overdl economic growth to drive sdes growth,
JPS will continue to actively recruit new customers, particularly large customers who
may othewise sdf-generate. JPS will also continue its economic  development
initiatives designed to encourage new businesses in Jamaica, which will be beneficid
to both Jamaica and JPS.

JPS would dso srengthen initiatives to reduce theft and other forms of commerciad
losses. Part of this would convert to sdes thus increesng revenues. However, it
would be highly unlikdy thet dl or even a dgnificant proportion of such losses, when
prevented, would turn into saes.

3.3 Improving Efficiency and Reducing Costs

Increasing efficiency and reducing codts is ds0 a key pat of JPS drategy to improve
its financid performance. The company has dready put in place initigtives to reduce
labour costs A voluntary separation and ealy retirement programme  was
implemented in early 2004, as pat of a concerted effort to redefine and restructure
work processes in order to improve efficiencies across the company. The company
has dso teken deps to outsource activiies where this will result in improved
efficiencies and cogt reduction. The restructuring of the organization will be
accompanied by more aggressve enforcement of the Peformance Management
initigtive, which up to this point has been only patidly implemented due to some
resstance from the unions representing employees.

While there is soope for the reduction of costs by increesng JPS internd efficiencies
through the messures above, a subgtantid hurdle presents itsdf in the cost of fud,
which accounts for dmogst 50% of dectricity cod. In light of this even with the
efidency improvement measures being implemented by JPS, the batle of energy
competitiveness cannot be won unless Jamaica diverdfies to chegp and more dably
priced fud sources As a result, JPS is working with Government to establish the
feasbility of sourcing solid ud or natura gas to Jamaica as an dterndive to fud oail,
which is the company’s primary source of energy today. Success in fud diversty is
fundamenta to any future reduction in energy cost to customers.

3.4 Reducing System Losses

A key priority of JPS going forward is to put in renewed efforts to tackle system
losses. As noted in Section 2.2, while the company has been successful in containing
technicad losses to an acceptable level, commercid losses have proven to be a more
difficult obstacle to overcome.
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While the key undelying factor that influences commercid losses—poor sSodo-
economic - conditions—is outsde managerid control, JPS will nonethdess continue
best efforts to sem the losses. Initiatives to reduce commercid losses going forward
indude the fallowing:

Wiring initiatives,

Audits of large accounts,

Improving meter control processes,

Increase meter seding activities,

Raids, remova of throw-ups and prosecution;

Insulation of conductors; and

Multisector initiatives  induding dvic society, the politica directorae, the
bus ness community, the regulator and the media.

In the area of technica losses, JPS has severd planned initiatives to further reduce
such losses through:

Replacement of distribution transformers by those of low lossdesign;
Voltage upgrade of sdlect feeders, and
Improvement of the feeder voltage profile.

The budget in this submisson indudes provisons for the necessary expensss to cary

out thexe initiatives. Their alowance by the OUR is criticad to our efforts to ded with
aproblem that has proven codtly, both to JPS and our customers,
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Section 4: The Post 2003 Macroeconomic Outlook

JPS business operations are affected to a great extent by the macroeconomic
conditions of Jamaica 2003 proved to be an eventful year, dominated by a 20 percent
nomind devduaion of the currency, an exchange rate bubble tha saw the rae
piking a $70. The driving factor behind these movements was the fiscd budget of
the country, which had repercussons on the exchange rae, interest rates and inflation
in the Jamaican economy, dl of which impacted on dl dekeholders in the dectricity
industry—including cusomers and investors A key quedtion therefore is “in which
direction can the Jamaican economy be expected to move within the next five years?’

This section looks back briefly a the macro-economic conditions in 2003 (Section
4.1) before looking ahead a the projections for 2004—2008 (Section 4.2). Section 4.3
outlines the risks and uncertainties surrounding the projections while Section 4.4
concludes.

4.1 Looking back at 2003

4.1.1 The fiscal budget

Following a subgtantid deterioration in the government's accounts since 2000/01, the
budget presented by the Minister of Finance in April 2003 for the current fiscd year
to end March 2004 was to represent the reversad of public fortune. The fiscd deficit /
gross domegtic product (GDP) ratio, which was under one percent in 2000/01, had
balooned to 7.7 percent two years later. The budget promised an outturn of five to
ax percent for the current fiscal yesar.

However, the projections were made on an expectation of the continuation of the
goproximately 16 percent interest that the government was paying on rolled over debt
a the time the budget was drawn up. As the cepitd market was becoming
increesingly nervous about the sudden deterioration in the fiscd accounts, a foreign
exchange bubble grew in March, provoking a jump in the Bank of Jamacds
benchmark 360-day repo raie from 145 to 35.95. This action rased the interest rate
on the government's debt subgantidly, such tha interest payments on the domedtic
portion of the debt, for which $60.5b was provided, will cost the government
agoproximatdy $72b by fiscd year end. Largely due to this unexpected cost of debt
sarvicing, the projected $25b deficit will end up close to $38b, or about 8.2 percent of
GDP (see Fgure 4.1). This would raise the totd domestic debt, which averaged
$408Db this fisca year, to gpproximately $452b for the next fiscad year.
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Figure 4.1: Fiscal Deficit/GDP
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4.1.2 Exchange rate

Following the fiscd defict, 2003 witnessed a higtoricdly substantid  depreciation  of
the exchange rate of amost 20 percent (see Table 4.1). This was the largest nomind
depreciation in a decade and the largest red depreciaion (above inflation) in an even
long time period, pat of which represents a dgnificant correction to a currency thet
has been overvaued for many years.

Table 4.1: Exchange Rate

1999 2000 2001 2002 2003
Exchange Rate US$/J$ (Annual avg.) 39.3 43.3 46.2 48.6 58.8
Depreciation (e.o.p., calendar year)) 115 9.9 41 6.9 19.7

Source: Bank of Jamaica

4.1.3 Interest rates

Interest rate movements in 2003 defied the expectations made a the beginning of the
year. The trend in interest rates a the time had been downward, as reflected in the
sample of raes presented in Table 4.2. In the firs quarter of 2003, the deterioration in
the fiscd accounts and excess liquidity in the cepitd market crested a sudden
depreciation of the exchange rate, which the centra bank responded to by rasng its
benchmark rates dramaticdly. Following this episode, rates on  government
insdruments have been dow to moderate, as the market has remained nervous over the
direction of the fiscal accounts.

Table 4.2: Interest Rates (Average Annual)

1999 2000 2001 2002 2003

Commercial Bank 26.7 211 18.2 16.1 15.1
Treasury Bill 18.8 16.6 154 14.4 229
BOJ 30-day Repo 19.6 17 149 13.2 145
BOJ 360-day Repo n/a 19.8 17.9 151 25.8

Source: Bank of Jameica
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4.1.4 Inflation

The inflation outturn for 2003 will be near to 135 percent, based on the consumer
price index (CPl) information released for November 2003. This represents a
subgtantia  departure from the longest period of single-digit inflation that Jamaica has
experienced gnce the 1960s.  The inflation rate averaged 7.6 percent from 1997 to
2002 indusve (see Table 4.3). There ae two factors responsble for this deviation
from recent experience — the pass through effect of the exchange rate depreciaion
ealy in the year and the tax package implemented in the 2003/04 budget.®

Table 4.3: Inflation Rate (percentage change, e.o.p CPI)

1997 1998 1999 2000 2001 2002 2003
9.2 7.9 6.8 6.1 87 73 135

Source: Bank of Jamaica.

415 GDP growth

The Planning Inditute of Jamaica estimates that the economy may have grown by two
percent in 2003. This growth rate is an improvement compared to previous years (see
Figure 4.2). The growth rate can be attributed to three factors:

There was invetment inflow in infrestructure, tourism, and reailing, with
modt it financed offshore;

The increase in interest raies on government and centrd bank instruments did
not filter down completely to the rest of the interest rate Sructure.  Thus,
commercid bank credit on commercid loans continued to attract rates in the
mid-teens.

The subdantid red depreciation may have generated some expenditure
switching to locd producers and stimulated exports.

These helped to offset the effects of the subgdantid rise in interest rates on
government borrowing and the implementation of a $13.8b tax increase.

® As a result of the deterioration of the central government’s accounts last fiscal year, the Ministry of Finance
imposed a tax package expected to raise $13.8b over the course of the fiscal year. A part of that package is a two
percent cess that has been levied on the c.i.f. value of al imports. That levy would be expected to cause an
increase in retail prices of an dmost equal proportion.
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Figure 4.2: Jamaica GDP Growth Rates (1999 — 2003)
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4.2 Looking ahead: 2004—2008

The outlook for the price cap period 2004—2008 is criticd to JPS. While taiffs
would be capped, JPS costs would are dependent on key factors such as:

interest rates—particularly as JPS seeks to refinance up to US$130 million of
its loans in 2006.

foreign exchange—as a ggnificant portion of its cods both on the fud and
non-fud Sde, are pegged to the US dollar while its revenues are recovered in
the local currency. As the forex movements pass down to the customers it
affects the demand for dectricity growth.

inflaion—which affects its costs as well as prices to customers.

GDP growth—which affects its sales growth outlook as well as determines the
socio-economic  conditions in Jamaica that contribute to dectricity theft and
system |osses.

Mid-range forecasts of these factors over the five-year price cap period as shown in
Table4.4.

Table 4.4: Macro-economic Outlook 2004 - 2008

2004 2005 2006 2007 2008
Inflation Rate 100 8.5 75 75 75
Treasury Bill Rate 200 19.0 18.0 17.0 17.0
Exchange Rate 62.6 65.4 70.3 76.0 82.0
GDP Growth Rate 25 3.0 3.0 30 3.0

In reaching these forecasts and expectations, the government’s fiscd accounts are the
most important determinant.  The quantitatively important components of expenditure
are interest and wages.  In 2004, with $452b of domestic debt to service, even with an
expected moderation of the interest rate (see beow) pad on newly acquired, ralled
over, and re-priced debt, the debt servicng requirement will be dightly higher than
that of 2003/04 a $92b. The fiscd budget for 2004 will aso depend on the success of
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the negotiated agreement on the public sector wage hill. On the bass of an expected
debt stock of 141% of GDP, the debt servicing on tha dmost $680b, dong with the
expected moderetion in the growth of the public sector wage as a result of current
negotiaions, the deficit GDP ratio for the new fiscd year should be near sx percent
of GDP, implying a public sector borrowing requirement of gpproximately $31b.

It should be emphasised this is dl extrgpolaion. There is no cetanty that the
government will be able to raise the remainder of this year's $38b or next year's $32b.
With the domedic cepitd market dready heavily subscribed in government  delot,
while changes in the Financid Services Commisson's capitd adequacy requirements
for securities deders makes it chdlenging to absorb additiond  public ingruments, it
is not to be taken for granted that this debt can in fact be acquired. The risk of the
government not being able to refinance its debt is further consdered in Section 4.3.

4.2.1 Inflation

Infletion is projected to dow down from 135% in 2003 to 10% in 2004, gradudly
reducing to 7.5% by 2006. Inflation is expected to dow down as last year's burst of
double-digit inflation was due to two events which should not repest — the currency
depreciation and the tax package. For reasons that are discussed in the section below
on the exchange rate, the likdihood of further 20 percent depreciation in 2004 is dim,
with a modest depreciation more likdy. Following last year's tax package, and with
the precarious date of the current economy, there is unlikdy to be another tax

package, of any Sze.

In the absence of the two factors that generated higher inflation in 2003, and in light
of the modest growth of base money last year, the room for renewed inflation seems
to be dim. Nonetheess, the pass through effect of last year's 20 percent depreciation
will not have completely been incorporated in a single year. We can therefore expect
a moderation of inflaion next year, but not an immediate return to the inflation retes
of the recent past. The likdiest path for the inflation rate, then, is a reduction to near
10 percent this year, with a return to the sngle digit average of near to 7.5 percent in
the following years.

It should be noted, however, that the forecast range of possble outcomes for this
vaigble is wide, possbly by as much as ten percentage points on the postive Sde,
which means tha an inflation rate as high as 18 percent is possble over the medium
teem. This is due to the conddeable risk that a more inflationary policy will be
necessary if the government's debt dynamics do not respond to corrective measures.
Further, higher than expected il prices or another bout of rapid uncontrolled currency
depreciation can aso lead to higher inflation.

4.2.2 Interest rates

As the memory of the currency bubble in March 2003 recedes, interest rates should
continue on the downward trend that they have been on since then. However, the
fundamentd condition that mantains interet rates a the high levds that have
obtained in Jamaica for severd years is the presence of a large borrower in the form
of the government in the context of a smal credit pool made up of rductant lenders.
With domedtic debt of over $400b, the necessity of a large public sector borrowing
requirement would not be expected to diminish for some time yet. Furthermore, with
the expected fiscd deficit of 2003/04 being near to $37b, the immediate expectation is
for the public sector borrowing requirement to expand. For the medium term, the
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large public sector borrowing requirement is likely to keep raes on government paper
in the mid teens for some time and that is expected to continue to hold rates on
commercid bank loans near to that level aswell.

The rductance of the lenders derives from the lack of confidence in the vaue of
currency over the medium term, partly from the experience of decades of inflation and
depreciation, and partly from recognition of the precariousness of the fiscd accounts
and the implications of that for medium term currency vaue. Those congderations are
nat going to change much over the next year.

The nervousness surrounding interest rates was heightened by the exchange rate
bubble that gppeared in March. That nervousness has receded somewhat in the nine
months snce, though some of it remains. On the one hand, with the increase in the
public sector borrowing requirement from the domegtic cgpitd market in 2004, in the
context of an dready large debt burden of 145 percent of GDP, there should be
upward pressure on interest rates. On the other, as the legacy of the foreign exchange
bubble of March 2003 further recedes and somewhat more confidence returns, rates
should continue to moderate from the stratospheric heights of early in 2003.

The baance of these opposing forces suggests, in the short run, continued reduction
of rates on government paper, but not by much more than a couple of percentage
points. Over a longer horizon, it is much more difficult to forecast because of the
precariousness of the public accounts. On the best of assumptions, the moderaion will
continue.

4.2.3 Exchange rate

The default assumption in exchange rate forecadting, in the absence of exogenous
shocks or baanced-payments corrections, is the red exchange rae will be
maintaned. Tha would require a nomind deprecigtion equd to the differentid
between the inflation rates in the two currencies. That differentid for 2004 is expected
to be agoproximady 7.5 percent, which would yidd an exchange rate of $65.0 by
year-end. Obvioudy, if there is further deeioraion in the fiscd accounts then
another exchange rate run is likely. At the same time, however, there are a number of
sources of revauation pressure on the currency which are more likely to produce an
outcome lower, possibly much lower, than $65.

Both credit and foreign exchange ae fredy traded in markets in Jamaica, o the
reeson why the Jamaican currency was overvaued in the firg place would be
indructive. With interes rates on government securities in Jamaica Subdantidly
higher than that on corresponding indruments in U.S. dollar economies, lending in
Jamaica represented a relative bargain. This differentid attracted portfolio cgpitd and
therefore a demand for Jamaica currency that was grester than it would otherwise be,
and that demand was sufficient to creste an appreciated currency.

With the fiscd deterioration and currency bubble in the firsd quarter, depreciaion in
2003 therefore represented the devation of fear over return. Thus, there was sufficient
flight from the currency to generate the substantia depreciation that was observed.

At the beginning of 2004, the subdantid interest differentid that underpinned the
overvauation of the Jamaica currency in recent years remains. If the event tha the
present uncertainty surrounding the sudainability of the fiscd accounts were to
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diminish, it can be expected that the revaluation pressure from the interest differentia
will reemerge. Moreover, to any extent that the nascent Partnership for Progress
intigtive builds confidence in the near future, that will have exchange rae
consequences as wel. Findly, two potentid sources of cepitd inflows may be
ggnificant: any improvement in confidence will restore the government's ability to
resume borrowing offshore; expected invesment in infragructure, mining, and
tourism are dmog dl financed oversess.

Whether these revaluation pressures will be manifest as actud currency movement
depends smply on the Bank of Jamaicds policy decisons with regard to internationd
reserve accumulation. With dgnificant loss of resarves over the last 18 months, it
would be the pefect occeson to absorb the capitd inflows into rebuilding the
resarves. Such a move would amdiorae, but not diminate, the revauation. This is
difficult to predict snce it is based draghtforwardly on a policy decison rather than
market forces. Neverthdess the likeiest outcome for the near term is for the centrd
bank to do some rebuilding of reserves. Beyond that, it is expected that the eventud
narrowing of the interet differentid to remove the revauation pressure over time,

4.24 GDP growth

Notwithstanding the week performance of the macro economy in recent years and the
precariousness of the debt dynamics the economy is inheiting some investment
momentum a the start of 2004. The continuation of that investment in infrastructure
and tourigm, dong with new invesment in mining, should be pogtive influences this
year. In addition, wages have incressed by less than prices, the exchange has
depreciated by more than prices, and interest is trending down. GDP growth is
therefore forecasted to increase to 2.5% in 2004—a dight improvement compared to
growth rate in 2003—and then to 3.0% in 2005 to 2008.

In the absence of externa shocks or the falure of the government to meet its payment
obligations, and in the presence of the pogtive sgns liged above, the economy should
continue to show podtive GDP growth. This growth potentid, however, must be
accompanied by the greatest of caution in the presence of a dgnificant leve of risk in
the government's ability to meet its payment obligaions and a nonnegligible
probability of a severe contraction. This risk is compounded by the dependence of the
economy on tourism and its vulnerability to externd shocks.

4.3 Risks and uncertainties

Centrd forecast edtimates presented in Table 4.4 show tha the range of possbilities
remans wide, as the economy is vulnerable to two paticular risks Frg, the
government may fall to make a timdy payment on its obligation to service a part of its
debt. In this case the government will be declared in default. Since the government
would then be unable to acquire new loans in order to roll over the remainder of its
debt, the fdlout from the default will be large. A rise n interest rates and a severe
contraction of the economy would ensue. The second posshility is an interruption of
foreign exchange inflows which may derive from a catadrophic event in one of
country’ smgor foreign exchange earnings sources — mining or tourism.

That there is a red risk of default can be seen from the Sze of the public debt and the
fiscd deficit. The larger the amount of the public debt, the grester the debt service
obligations are in rdation to the budget and the economy’'s capecity to service that
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debt. The convention is to measure this varigble relative to GDP. The higher this ratio
is, the greater the default risk. This measure has steadily risen over the last decade to
the present level of dmost 150 percent of GDP. This makes Jamaica one of the most
indebted economiesin the world.

The dze of the fiscd dficit reflects not only the rae & which debt is being
accumulaed, but dso the ability of the government to absorb negative shocks without
adjusments to expenditure or reverue. Again, the conventiond bass for comparison
across countries and time is the ratio of the fiscd deficit to GDP. For Jamaica, this
metric isnow very high. It last gpproached its current worrying levelsin 1997.

The rdaively benign proection of gradud economic growth amids moderate
inflaion mugt therefore be placed in the context of the dgnificant risk present in the
economic  environment. The combingion of a large fiscd ddficit, enormous public
debt, diminished internationd resarves, and large dependence on tourism  earnings,
creste an economic climate in which the government will be unable to absorb any
negative shock to the economy or the fisca accounts without the economy descending
into higher inflation and renewed recesson, and possbly even a currency collapse.
The rik is aufficient tha corporate planning should indude some provison for this
eventudity.

In the midet of this uncertainty about meeting debt obligations, the threat of longterm
inflation, and the progpect of continued interest voldility, the conditions are present
for another exchange rae bubble as occurred in Mach of las year. Robust
international  reserves can, in principle, provide a cushion in thet, with the falure to
roll over foreign debt, reserves can be drawndown to meet payments in the short term
and dso to smooth currency jitters. However, while the centra bank successfully
accumulated reserves throughout the nineties to an impressve pesk of US$L.8b or 54
percent of annua imports in 2001, the resarves have sharply declined to the current
level of approximatdy US$L.1b or 32 percent of the current import bill. While the
current level of reserves is adequate for the usud function of market smoothing, it is
a alevd bdow which the bank would be reluctant to go. The authorities are therefore
likely to tolerate some sharpness in currency movements before intervening.

This risk if further compounded by the extent that the Jamaican economy depends for
a subgantia part of its foreign exchange earnings on a voldile and fickle industry like
tourism. The raio of tourism earnings to exports of goods has been trending upwards,
from 60 percent in 1995 to a high of 90 present in 2002, though the raio has falen
dightly for 2003 to 85 percent. This measure reveds that the foreign exchange market
and the vaue of currency are highly dependent on tourism inflows.

4.4 Conclusion

The problems that currently affect the Jamaican economy ae fundamenta —
unbdanced fiscd accounts, large debt, low socid cepitd, week infrastructure, poor
schooling. None of these can therefore change dramdicdly in the near to medium
term. Nonethdess, with the investment that occurred in the economy last year, and the
expectation of further investment this year, in combinaion with improvement in the
relevant “macro prices’ — wages, the red exchange rate, interest raies — the
probability of dow economic recovery exits However, the risk anadlyss suggests that
in corporate planning JPS must teke account of the very grest risk of higher future
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inflation, renewed interest rate hikes, and the posshility of a recesson, even though,
in the absence of such shocks, the expectation is for modest improvement in dl the
rdevant macroeconomic dgnads. Similaly the OUR should dso teke these factors
into account when implementing the price cgp regulaion. These risks do not exis to
the same degree in other countries where models of such regulaiory regimes are in
place. Hence, the OUR is encouraged to dlow room for modifications, where
appropriate, to adapt to the specific environment in which JPS operates.
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Part B: Key Components
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Section 5: Ensuring a Fair Return to Investors: The Weighted Average
Cost of Capital

According to Schedule 3 (Section 2(C)) of the Licence, the ABNF is s&t based on the
revenue requirement of a test year period. Further, the Licence dipulates that the
revenue requirement shdl incdude efficent nonfud operating cods depreciaion
expenses, taxes and a fair return on invesment. The return on investment is calcuated
based on the gpproved rate base of JPS and the required rate of return, which alows
JPS the opportunity to earn a return sufficient to provide for the requirements of
consumers and acquire new investments a competitive cods.  Specificdly, the
Licence states that:

“The alowed return is the Licensee's Weighted Average Cost of Capitd (WACC).
The WACC (“K%") will baance the interests of both consumers and investors and be
commensurate with returns in other enterprises having corresponding risks, which
will assure confidence in the financia integrity of the enterprise so as to maintain its
credit and attract capitad. The WACC will be based on the actua capital Sructure or
an appropriately adjusted capital structure which adjustment is required to leep parity
of the interests of the consumers and investors and a the time of the filing such
cgpital dructure and WACC should be adjusted by any known and measurable
changes which are expected to occur during the test year.”

The WACC is an estimate of the price a company must pay to raise the capitd that it
employs. It is commonly a combination of the cost of debt (i.e, the effective interest
rate on debt) and the cost of equity. Broadly spesking, the WACC reflects the return
required by investors to invest in the company’s activities rather than esewhere. The
required return will reflect the level of risk associated with the investment. Given that
investors are in generd riscaverse, the grester the risk accepted, the greater the
required rate of retun. The WACC usad in setting the ABNF should therefore be fair,
reasonable and sufficient to assure investor confidence in the financid soundness of
JPS under efficient management; and maintain and support JPS credit worthiness and
enable JPS to raise funds necessary to provide the required services to customers.

The WACC can bewritten asfollows:
WACC=g" r, +(1- g) 1, Equation 5.1

where g is the gearing leve (i.e, debt divided by the sum of debt and equity), rq isthe
return required on debt invesments and re is the return required on equity
investments.

The WACC cdculation described in Equation 5.1 above has ignored taxeation and the
different tax trestment of corporate equity and debt. Interest payments on debt are
deductible for corparation tax purposes, wheress returns on equity are not. There are
two main gpproaches to take tax into account in the WACC.

Pretax WACC—this is the WACC grossed up by the tax wedge. The tax
adjusment is made using the following formula:

I-1-O:

: Equation 5.2

, , &1
Pretax WACC=g" r, +(1- )" . gl t
"t

Q
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The tax wedge /(1 - t), is cdculated with reference to tg the corporation tax
rae. Intuitively, the pre-tax WACC shows the levd of returns that the
company has to make before corpordion taxes are pad, in order to generate
the minimum returns required by investors,

Post-tax WACC—this is the WACC dfter taxes, teking account of the
differentia tax treetment of debt and equity. It is calculated using the formula:
Post-tax WACC=g" r,” (1-t.)+(1- g) r. Equation 5.3

In cdculating JPS return on investment, the post-tax WACC, as shown in Equation
5.3, is used. The corporate tax rate, t, in Jamaica is 33%. To cdculate JPS pre-tax
real WACC, the following components have to be estimated:

the cost of deht;
the cost of equity; and

the gearing leve.

The edimation of each of these components—cost of debt, cost of equity and
gearing—for JPSis discussed in the following.

As will be seen, the cost of debt and equity for JPS is estimated on the basis tha the
debt and equity are denominated in US-dollars. This reflects the fact that most of JPS
debt is denominated in US-dollars (the only exception being a smdl portion thet is
denominated in Euros). The equity component is dso denominated in US ddllars as
the required returns o US-based utilities have been used as the bass of estimating the
appropriate return on equity of JPS. As such, the interest cost and net income in the
revenue requirement is denominated in USdollars for the purposes of the foreign
exchange adjusment factor (see Section 12). If the OUR were minded to denominate
the interest cost and net income as Jamaican-dollar cost components, then the cost of
debt and equity in this section must dso be adjused gppropriatdy to reflect the
additond risk and higher  required return  to  Jamaicandollar  denomineted
investments.

5.1 Principles of estimating the cost of debt
There are two ways to estimate the cost of debt of a company:

The incrementa debt cost method—this method, in essence, sets a ‘target’ for
the company. The incremental cost of debt (g) is caculated as the sum of the
risk-free rate (rs) and the debt premium (dp):

ry =r, +dp Equation 5.4

The riskfree rae is the rate of interest required by an investor on an
invesment with no perceved rik of default. Typicdly, the yidd on
government bonds, which are perceved as virtudly default-free securities, is
used for the messurement of the risk-free rate. In the case of JPS, the
Government of Jamaica (GoJ) bonds assessed will be those issued as U.S.
Dadllar obligations. The debt premium is the additiond return demanded by
debt investors for holding companies debot.
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The actud cost of debt—The dternaive method is to use the actud rate pad
by JPS for its debt as the basis for estimaiing the cost of debt.

JPS proposes to use the actud cost of debt conditiona upon the following:

Congderation is given to JPS need to refinance a subgantid portion of its
loans—US$130 million—in 2006. If the loans ae refinanced on different
terms and conditions, the impact on the cost of debt and the WACC may be
Subgtantid.

This is an important issue as JPS cost of debt has a floor that is set by market
interest rates generaly and the Government of Jamaica's cost of debt. If, for
example, US Treasury bond rates were to rise or if sovereign risk were to
rise—of which there is a red posshbility—then JPS cogt of debt would dso
rise. Both of these are red posshilities. Interest rates in the US are currently at
a higorica low. Vdue Line, for example, forecasts a 2003 average rae for 3
month Tressury hills of 1.1% and 25% for 2004-06. The yidd on tenyear
Treasury notes is projected to rise from 4.0% this year to 5.5% for 2006-2008.
These data grongly indicate that the cost of cepitd will increase from current
low levels. Further, the high debt burden of the Government of Jamaica makes
it probable that the cost of sovereign debt of Jamaicawill risein the future.

Hence, JPS agrees with using current cost of debt if, to the extent that JPS ot

of debt changes when the loans are refinanced, the OUR dlows for an interim
review under the Z-factor (see Section 9).

The cepitd expenditure required for future generation expandon is tregted
separately outside of thisrate review.

Theegtimation of JPS cost of debt is further discussed in the following.
5.2  Estimation of JPS’ cost of debt

Table 5.1 shows JPS actud cost of debt, by source, principad and coupon rae. The
weighted average coupon rate of actud debt is 12.17%. In addition, the trarsactions
cogts of financing amounts to an edimated 0.39%. An adjustment for transactions
cods is necessaxry because it reflects the cost incurred by investors to obtain financing.
Adding this to the weighted average coupon rate gives a weighted average actud cost
of debt of 12.56%.
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Table 5.1: JPS’ actual cost of debt as of February 15th, 2004

Outstanding Principal (US$ Weighted interest
Long Term Loan "000s) Interest Rate rate
<] <] <] <]
<] (<] (<] <]
[><] [*<] [><] [><]
<] (<] (<] <]
<] <] [<] <]
[><] [><] [><] [><]
<] <] [<] <]
<] (<] (<] <]
[><] [*<] [><] [><]
<] (<] (<] <]
<] <] [<] <]
Total 253,900 12.17%
Plus Existing Transaction Cost:
- Arrangement Fees [¥<]
- Administrative Fees [¥<]
- Legal Fees <]
Subtotal 0.39%
Total Cost of Debt 12.56%

Note: [Text omitted. See note on page iii.]

5.3 Principles of estimating the cost of equity

The cogt of equity of a company can be etimated using either market- or book-based
tests. Among the market-based tests, the discounted cash flow (DCF) method and the
capital asst pricing modd (CAPM) are commonly used. The DCF method uses
future cash flows that are discounted to their present value, as a bass for cdculaing
the cost of equity. Cash flow congds of two pats— dividends and the find sde
vaue of the slock. The discount rate represents the investor required return, and in
this andyss, the internd rate of return was used to determine the discount rate. The
internd rate of return is the discount rate that equates the present vaue of future cash
flows to the market vaue of the company.

The CAPM egtimates the cost of equity (r¢) using the following formula
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r,=r, +b~ ERP Equetion 55
where r; is the riskfree rate (see above), ERP is the equity risk premium and Risthe
company-specific risk parameter (the ‘equity beta). The ERP is the expected
additiond return demanded by investors for holding equities above that required for
holding risfree assats. The equity beta captures the riskiness of a company in the
CAPM.®

A third method, the comparable earnings method, is a book-based test. It utilizes the
book return on common stock equity to estimate the return expected by investors.

As JPS dock is not traded, the cost of equity of JPS cannot be directly measured
using ether of the CAPM or DCF methods. As an dternative, the estimated cost of
equity of JPS can be based on the estimated cost of equity of a group of comparable
companies, such as US dectric utilities The estimates must then be adjusted to reflect
risk differences between JPS and the comparable US companies.

In edimating the cost of equity of JPS usng the cost of equity of comparable US
utilities as a garting point the following factors should be taken into consideration:

Comparable companies—perfect comparability is impossble, and therefore,
there will dways be some difference in risk between the subject company and
its comparable companies. Any risk differences should be consdered in one's
andyds. To the degree possible it is best to day in the same industry as the
subject company since risks differ among industries.

Adjustments for risk differentials—additiond measures such as company sze,
type of economic regulaion (price cap versus rae of return) should aso be
gven conddedion especidly where the difference is subgantid. Such
adjusments should be gpplied condsently across the different modds, be it
the DCF, the CAPM or the comparable earnings method.

Current dividend trends—in the case of the DCF, usng projected dividend
gowth in a dnge-stage DCF andyss is unrepresentative of investor growth
expectaions a this time (see Volume Il of this submisson for a description of
dnge- and multi-sage DCF andyss). For example, there have been many
dividend cuts omissons, and a lack of dividend growth for U.S. dectric
power companies, which is contrary to the condant dividend growth rae
assumed by the DCF modd. Over the lagt five years, ingead of dividends
increasing every year a a condant growth rate as assumed by the DCF modd,

® Beta messures the degree to which the returns of the company’s equity move in line with returns to the market as
a whole. In contrast to the risk-free rate and ERP, it is therefore a company-specific parameter. Beta is not
measurable directly from market data, but can be estimated by regressing total returns of the particular stock or
portfolio of stocks on total returns of the market.
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an average of 61% of U.S. dectric utilities faled to do so thus faling to
comply with the theoretica underpinnings of the Sngle-stage DCF mode.

Because dividends flow from eanings, and dividends do not serve in the
short-run a least as a reliable guide to growth prospects for U.S. dectric
utilities, invesdors primaily rdy on projected eanings growth ingteed.
Alternatively, the twestage DCF mode could be used instead.

Current low interest rate levels—current interest rates are a low leve. For
example, the US federd funds rate is currently below the rate of inflation
implying a negative red return, which is unusua and reflects a very aggressve
dimulus policy by the Fedard Resarve to jump-stat a recovery in the
economy. As the economy gains srength and the economic recovery matures,
it is likdy that inflation will rise from current low levds which is likdy to
lead to higher interest rates  Since common gtocks have a perpetuity life, it is
agopropricte to recognize higher future interest raes in determining investor-
required returns.

Forward looking market risk premium—snce investors look forward when
making invetments, or the return that they expect to earn rather than the
reurn that has been eaned, it is important to use projected data where
avaladle.

5.4  Estimation of JPS’ cost of equity

JPS commissoned an andyss of JPS cost of equity based on the methods discussed
above. The complete andyss is presented in Volume Il of this submisson. The
results are summarized here.

The andyss began with the sdection of companies comparable to JPS. Electric
utilities in the United States were used because of ther large number and rdaed
ability to find companies mogt like JPS in terms of broad measures of risk. Where
sgnificant risk differences between JPS and its comparable companies exist, such as
JPS rdativdy smdl sze, judgment and where possble quantification measures were

employed

Three tests- the DCF, CAPM and Comparable Earnings- were used to measure the
cost of JPS equity. It should be noted that a two-stage DCF and CAPM were used,
ingeed of the conventiond single-period models. This is because short-term interest
rates in the US at are at lowest levels in decades and forecasts point to higher, or more
normd, interest rate leves in the future Consequently, it would be inappropriate to

gpply the conventional DCF or CAPM modd.

In the case of the DCF particularly, projected dividend growth in a sngle-stage DCF
andyss is ds0 unrepresentative of investor growth expectations a this time. For
example, there have been many dividend cuts, omissons and a lack of dividend
growth for U.S. dectric power companies, which is contrary to the congtant dividend
growth rate assumed by the DCF modd. Because dividends flow from earnings and
dividends do not sarve in the short-run a least as a relidble guide to growth prospects
for US decric utlities invesors primaily rey on projected eanings growth
ingeed.
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Overdl, the test results indicated that the cost of equity is in a range of 10.5% to
11.6% before adjusment for dgnificant risk differences between JPS and its
comparable companies, and average 11.2%. These results are in line with the average
goproved return on equity by date utility canmissons in the US, before adjugting for
gze, regulatory and country risk factors specific to JPS (see Figure 5.1). As can be
seen, the average gpproved ROEs have consgently been above 11% since 1993 and
have only dropped below 11% (10.77%) in 1999.

Figure 5.1: Approved ROE for US Electric Utilities (1993— 2003)
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Source of data: Regulatory Research Associates, Inc. (RRA)

Having assessed various potentid sources of risk differences between JPS and the
comparable US companies, the assessment concluded that the results should be
modified to take into account of:

Differencesin financid risk;

the 9ze premium effect;

the regulatory risk effect; and
the country risk premium (CRP).

54.1 Financial risk

JPS is likdy to have lower financid risk, compared to the sample of other utilities
used in the study. JPS debt ratio used in this proceeding is 43.3% compared to 49.7%
for its compardble companies (200608 normdized levd). To deermine the
aopropriate adjusment to the return on common stock equity for JPS lower financid
rik, debt-to-cgpitd utility financid targets by credit ratings (AA, A, and BBB credit
ratings for companies with business profiles of 4 and5 used for determining JPS
comparable companies) provided by Sandad & Poor's were compared to

corresponding bond yidds
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The results show a lower yidd of 10 bads points for companies with a 43.3% versus
49.7% debt to capitd ratio. Since JPS cost of common stock before adjustment for
country risk is 12.2% compared to an average yield for double A to triple B utility
bonds of 6.2%, the debt cost of 0.10%, or 10 basis points, was extended to common
gock equity by multiplying 0.10% by 20 (12.2%/6.2%), which results in a lower cost
of common stock for JPS of 0.2%.

5.4.2 Size Premium
Numerous studies of the returns to firms according to various characteristics suggest
that company Sze plays an important role in delermining investors expectaions
Ibbotson Associates notes:

One of the most remarkable discoveries of modern finance is that of a rdationship
between firm size and return. The relaionship cuts across the entire size spectrum
but is mogt obvious among smdler companies, which have higher returns on average
than larger ones.”

Falure to acknowledge this effect could have consderable consequences for the
ability of smal companies to finance ther activities. It is therefore often appropriate
to goply a amdl-company premium to the cost of capital of smal companies.

In the CAPM, only systematic or beta risk is rewarded. Smal company stocks have
had returns in excess of those implied by their betas® Consequently, it is gppropriate
to adjust for the higher business risk associated with the much smdler sze of JPS
than its comparable companies.

The average market capitdization of JPS comparable companies is $6.6 hillion U.S.
dallars, which would be a “mid-cap,” or decile 2 company in the Ibbotson dudy
compared to an edimated $350 million U.S. dollars for JPS (shareholders equity in
U.S$ times price to book retio for its comparable companies), which is a decile 8
compary, or “low-cap” company. Usng a beta adjused Sze premium, the Ibbotson
sudy shows a higher return requirement for decile 8 versus decile 2 companies of
1.64 percentage points.?

Further, a sudy of the Electric,c Gas and Sanitary Service group, according to
Ibbotson, shows that the smal company component of the group, or the smdlest one-
haf of the companies, had excess CAPM returns of 2.9 percentage points above those
of the large company group component!® The Ikbotson results suggest a subgtantia
gze premium for JPS. Nonetheless, because of assumed congructive OUR regulation,

7 “Stocks, Bonds, Bills, and Inflation, Vauation Edition, 2003 Y earbook, |bbotson Associates, page 117

8 |bid, page 122.

9 “Risk Premiaover Time Report 2003,” 1bbotson Associates, page 6.

10 Indugtry is split into a large and small portfolio with an equal number of companies. “Stocks, Bonds, Bills, and
Inflation,: Valuation Edition, 2003 Y earbook, |bbotson Associates, page 141.
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investors are unlikey to require a Sze premium as large as indicated by the I1bbotson
dudies. The andyss employed a size premium for JPS of 0.5%.

5.4.3 Price-Cap Premium

Price-cap reguldion increeses JPS invedtor risk, relative to the rate of return
regulation faced by the US companies. This is because profits are limited on the
updde, but the “indblity to pass on codt changes to cudomers means that the
company facesrisk from uncontrollable cost fluctuations” **

The OUR has provided ingght into the higher risk for pricecagp versus rate-of-return
regulation for JPS comparable companies, and shows that price-cagp regimes have
asset betas of 057, rae of return regimes 0.35 and those fdling between the two
preceding regimes 0.41. The equity beta for JPS comparable companies with an asst
beta of 045 used by OUR for JPS, and a 43.3% gearing ratio, is 0.79. The CAPM
with a 0.79 equity beta shows a cost of common sock of 12.3%, which is higher than
the rate-df-return CAPM study with a 0.68 Vdue Line equity beta that showed a cost
of 11.6%. Taking into account the higher riskiness of pricecap regulation therefore
indicates a higher cost of common stock of 0.7 percentage points.

5.4.4 Country risk premium

The CRP represents the additiond risk of investing in a paticular country’s
government bonds versus invesing in U.S government bonds This risk is often
referred to as “sovereign rik”. There are numerous factors, both economic and
political, that contribute to this risk differentid. The CRP is not a “published” number
and therefore must be edimated. This can be done by looking a current yidds in
$U.S. of Jamaican government bonds and comparing them to the yidds of U.S.
government bonds of the same maturity. Since we are using U.S. bonds of 10-year
maturity to edtablish a risk free rate, we will use 10 years for the purpose of
establishing the CRP as well.

Bloomberg's OntLine provides the yidds for five GoJ bonds in $U.S. with varying
meaturities.  These bonds range in maturity from 1.5 to 18.1 years (see Table 5.2). This

data was retrieved on January 9, 2004.

11 “Regulatory Structur e and Risk and Infrastructure Firms, An International Comparison,” Alexander, Mayer, and
Weeds, page 7.
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Table 5.2: Dataon bond issues used in estimation of Jamaicaindexed bond

yields
Maturity June 05 Sept 07 May 11 June 17 Jan 22
Today Jan 04 Jan 04 Jan 04 Jan 04 Jan 04
Years To Maturity 15 37 74 135 181
Current Yield - Ask 6.38% 8.67% 10.17% 1151% 11.36%
Current Yield - Bid 9.33% 9.75% 10.74% 12.75% 11.83%
Current Yield - Average 7.86% 9.21% 10.46% 12.13% 11.60%

None of these bonds mature in exactly 10 years but it is possble to creae a yied
curve regresson equation from these yieds and then edimate a yied for a given
maturity. An average of the bid and ask yidds was used to estimate the curve. This
regression curve has an rquare of 95.3% indicating a very good fit. Figure 5.2 shows
the reaults of the curve fit. The line a 10 years intersects the curve a about 11%.
Insarting 10 yearsinto the regression equation yieds an estimate of 11.02%.

Figure 5.2: Jamaica indexed bond estimated yield curve
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To be consgtent with these yidds, the U.S. Treasury rates must dso be retrieved from
the same time period. The average yield of 10-year U.S. treasury bonds for the week
ending January 9, 2004 was 4.27% “Jamaica s CRP is therefore estimated as follows:

CRP=11.02% - 4.25% =6.7/%

545 Summary

Allowing for the higher risk of JPS versus its comparable companies, the nomind cost
of JPS common gock is 12.2% (11.2% minus 0.2% for lower financid risk plus
05% gze risk and 0.7% pricecap rik) before adjusing for country risk. Adjusting
for country risk gives a cog of equity of:

JPS cogt of equity = 12.2% + 6.75% = 18.95%
55 Gearing

The gearing levd measures the capitd dSructure of the company and determines the
relative weights atached to the cost of debt and equity in the WACC cdculation. In
genad, gearing is the levd of net debt divided by totd vadue which is the sum of
equity, debt, and net current liabilities™

JPS proposes that the current gearing level of the company be used to compute the
WACC. Based on 2003 (unaudited) financid accounts, JPS has 43.3% of cepitd
employed in form of debt and 56.7% in the form of equity.”

The current capitd dructure is an appropriate one to gpply as, moving forward, JPS is
unlikely to be able to further increase its leverage. Even when part of the current debt
matures, it is unclear if the capitd markets would support a 100% financing. It is
possble that JPS may only be able to refinance pat of the debt and may have to
increese the equity component of its capitdization. This condraint reflects that fact
that a least some lenders would consder JPS IPP contractual commitments as
having the same features as long-term debt such that incressing JPS leverage further
would be risky. It is therefore unlikely that JPS would be able to further increase its
leverage without amaterid increasein its cost of debt.

5.6 Computation of JPS’ post-tax WACC

JPS' post-tax WACC can therefore be caculated as follows:

2 vdue can be either book- (accounting) based or market-based. Since the cost of capita measures returns that
investors require on the current value of their investments, market-value measurement might be preferable. On the
other hand, market values are difficult to obtain for debt, so only equity can be measured at market value. In some
cases, it may be preferable to use book valuation even for equity in order to ensure that the gearing parameter is
not unduly affected by share-price movements and is more stable.

13 At time of submission of this report, audited accounts are not available. Audited accounts will be available in
March 2004.
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post-tax WACC= g’ ry’ (]_- tc)+(1_ g)’ re
= 43.3% X 1256% X (1 — 1/3)] +[(1— 433%) X 18.95%]

=14.37%
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Section 6. Revenue Requirement for the Test Year Period

According to the Licence, dong with its application for the recdculaion of the

ABNF, JPS sndl file an annud revenue requirement caculaion and specific rate
schedules by rate class.

“The revenue requirement shal be based on a test year in which the new rates will be
in effect and shdl indude efficient non-fue operating costs, depreciation expenses,
taxes and a far return on investment. The components of the revenue requirement
which are ultimately gpproved for incluson will be those which are determined by
the Office to be prudently incurred and in conformance with the OUR Act, the
Electric Lighting Act and subsequent implementing rules and regulations. The
revenue requirement shal be cdculated usng the following formula unless such
formula is modified in accordance with the rules and regulations prescribed by the
Office.

Non-Fud Revenue Reguirement = non-fue operating costs + deprecidion + taxes +
return on investment.”

The Licence dso defines the test year period asfollows:

The latest twelve months of operation for which there are audited accounts and the
results of the test year adjusted to reflect:

(0] Norma operating conditions, if necessary;

(ii) Such changes in revenues and cods as ae known and meesurable with
reasonable accurecy @ the time of filing and which shdl become effective
within twelve months of the time of filing. Cogts, as used in this paragraph
shdl incdude depreciation in relation to plant in service during the last month
of the test period a the rates of depreciation specified in the Schedule to this
Licence. Extreordinary or Exceptional items as defined by the Inditute of
Chartered Accountants of Jamaica shall be apportioned over a reasonable
number of years not exceeding five years, and

(iii) Such changes in accounting principds a may be recommended by the
independent auditors of the Licence.

This section puts forward JPS revenue requirement for the test year period in
accordance with the Licence.

6.1 Revenuerequirement

Table 6.1 show JPS revenue requirement for the test year period, broken down
according to man categories. (Detalls of sdes growth forecast ae presented in
Appendix A4.)
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Table 6.1: Revenue Requirement for Test Year Period

Components of Revenue requirement J$‘000s
Operational Expenses 10,483,237
PPA 3,666,489
Maintenance 2,784,835
SG&A 4,021,598
Interest expense on short term debt 101,814
Interest expense on customer deposits 121,561
Interest Income -107,597
AFUDC -217,463
Other income -14000
Sinking (self-insurance) fund contribution 126,000
Depreciation & Amortization 2,299,443
Depreciation 2,180,524
Amortization of Redundancy Costs 118,919
Return on Investment 5,044,381
Cost of Equity 3,771,287
Cost of Long Term Debt 1,273,094
Taxation 1,885,643
Revenue Requirement 19,712,704
CCC Revenue’ 210,467
Adjusted Revenue Requirement 19,502,237

Note: ! The revenues from Caribbean Cement Company (CCC) is deducted from the revenue
requirement as it is subject to a special tariff.

As can be seen, the revenue requirement conggts of the following:

Purchase Power Agreement (PPA) costs—which are expected to amount to
$3.6 hillion annudly. Detalls of these costs are provided in Appendix A3.

Maintenance and selling, general and administration (SG& A) costs—of $6.8
billion annualy. Details are provided in Appendix A3.

Interest expense on short-term debt—which is the interest expense on current
ligbilities. Current ligbilities together with current assets comprise working
copitdl that is required for the day-to-day operations of the busness. As

current ligbilities are deducted from the rate base such that JPS does not
recover a WACC on them, it is appropriate for the interest expense incurred on
them be indluded in the revenue requirement.

Interest expense on customer deposits—which is the amount that JPS pays as
interest to cugomers for holding ther depodts. This expense item is induded
as part of the revenue requirement for two reasons.

- customer deposits are deducted from the rate base; and
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- interest income from customer deposits and interest-earning assets are
deducted from the revenue requirement.

Interest income—which is deducted from the revenue requirement. This
includes interet earned on custome depodts and cash holdings. The
exclusion of interest income from the revenue requirement is consstent with:

- the incdluson of interest expense on cusomer depodts in the revenue
requirement;

- the induson of cash haldings in the raie base onto which the WACC is
aoplied, for the caculation of the return on rate base; and

- the incluson of interet expense on short-term debt in the revenue
requirement.

Allowance for funds used during construction (AFUDC)—whichis capitdized
interest incurred during the condruction phase of a project. AFUDC is
deducted from the revenue requirement as the equivdent item ‘condruction
work in progress (CWIP)' is induded in the rate base. The incluson of both
AFUDC and CWIP in the computation of the revenue requirement would lead
to double counting. The exduson of both would meen that JPS would be
under-recovering on its financing cadts incurred (interest expense on debt are
incurred even during the condruction phase and not only when the project is
completed).

Other income—this refers to income generated from the rental of some
properties owned by JPS from pole atachments. This income arises from the
use of assetsfor purposes other than the supply of dectricity.

Contribution to the sinking (self-insurance) fund—which is a proposad form
of sdf-insurance for JPS transmisson and digtribution assets (see further
discussion in Section 16.4).

Depreciation—which is cdculated based on the depreciation rates in Schedule
4 of the Licence.

Amortization of redundancy costs—in the first quarter of 2004, JPS undertook
a voluntary redundancy programme SO as to reduce labour costs and increase
efficency. The edimaed savings from the redundancy programme is
estimaed to be $490 million annudly (see Table 6.5). The redundancy
progranme, however, has one-off costs in the form of redundancy payments.
JPS believes that it is appropriate to sread (amortize) these codts over the
five-year rate cap period. This has been done be capitdizing the redundancy
costs (see rate base) and amortizing it.

Return on investment—which is cdculated based on a post-tax WACC of
14.37% applied to the rate base. The caculaion of JPS rate base is detaled in
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6.2

Section 6.2. Further details of JPS capitd expenditure programme for the test
year period is provided in Appendix A3.

Taxation—which is caculated based on a 33 1/3% tax rate on pre-tax income.
As gtated in the Licence (Schedule 3 (20)):

“Taxes which are cdculated based on the net income of the Licensee (Income Taxes)
and payable to the Government of Jamaica shdl be a component of the revenue
requirement. Loss carry-forwards and any incentives to encourage capital investments
are not included in the calculation of income taxes”

JPS rate base

The Rae Base is the invesment bass edablished by a regulatory authority upon
which a utility is dlowed to earn a far return. In defining the Rate Base the Licence
datesin Schedule 3, Section 2:

Rate Base means the value of the net investment in the licensed business. The Rate
Base shdl be cdculated on the net dectric system investment made by the Licensee
a the time the rates are being s&t and shdl include net invesment made by the
Licensee in the generation, trangmisson and didtribution and generd plant assets.
The Rate Base shdl include appropriate rate-making adjustments to take into account
known and measurable changes in the plant invesment base and shdl be incressed or
reduced by any postive or negaive working cepitd requirement that may exist at
such time.  Working capitd shal include, among other things, the cogt of an
appropriate level of fue which is held in inventory, cost of appropriate levels of other
inventories and an gppropriate percentage of annua non-fud operating expenses less
any appropriate offsets.”

It is therefore evident that the condituents of the Reate Base as specified by the
Licence are threefold:

Net investments—which, for an dectric utility such as JPS, comprises of
generation, transmission, digtribution and generd fixed assats.

Working capital—which is required for a business to maintain the operaiona
supply inventories required to meet its prepayment obligaions and to provide
the cash needed to meet its operating expenses between the time it renders
service and when it collects revenues for those services™ Working capitd
represents the net amount of capitd employed in the firm, which is not
invested in long-term assets or plant assets.

The components of the working capitd can be broken down into two mgor
groups.

 Electricity Utility Cost Allocation Manual, NARUC (1992), pp 29.
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- Cash Working Capital—which the utility must hold for the purpose of

enabling it to satisfy ordinary reguirements for minimum bank balances
and to bridge the gap between the time the expenses of rendering utility
savice are pad and the time revenues derived from the sde of those
sarvices are collected.

- Non-Cash Working Capital—which includes items such as materids,

aupplies and fud that ae needed to meet operding exigencies from
timetotime.

Offsets—The licence spesks to the excdluson of appropricte offssts from
working cgpitd. Such offssts would indude items that derive from non-
investor items that are ‘cos-freg to the utility, i.e, they do not derive from
dther loans or equity capitd, and they do not require a return. Since such
capitd is cod-free to the Uitility then it is not reasonable and gppropriate for
the utility to earn a return on the components of the Rate Base that this capitd
supports.

Table 6.2 shows JPS forecasted baance sheet for the year ending December 31,

2004.
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Table 6.2: JPS (forecast) Balance Sheet for year ending December 31st, 2004

(J$'000s)

ltems $000s
Gross fixed assets 83,178,789
Accumulated depreciation 51,678,463
Net fixed assets 31,500,326
Construction work in progress 1,541,834
Pension plan asset 1,069,798
Deferred expenditure 0
Capitalized redundancy costs 475,676
TOTAL LONG-TERM ASSETS 34,587,633
CURRENT ASSETS 9,327,552
Cash and short-term deposits 149,655
Receivables 7,594,914
Inventories 1,582,983
CURRENT LIABILITIES 3,355,164
Short-term loans 140,753
Payables 3,214,412
NET CURRENT ASSETS 5,972,388
TOTAL NET ASSETS 40,560,021
Financed by:

SHAREHOLDERS EQUITY 19,901,250
Share capital 19,901,250
LONG-TERM DEBT 15,204,146
CUSTOMER DEPOSITS 1,838,277
EMPLOYEE BENEFT OBLIGATIONS 911,572
DEFERRED TAX LIABILITY 2,704,776
TOTAL NET ASSETS 40,560,021

As can be seen, the badance sheet items consst of the three categories d rate base
items defined in the licence:

Net investments—i.e,, total long term assets, which comprise of:

- Net plant in service—JPS net plant assets are revaued annudly based
on a formula that incorporates (8) the rdevant indudry indices for
equipment purchased abroad (i.e, the Handy-Whitman index - a utility
condruction index), adjused where applicable for movements in the
Jamaican dollar relative to the US dollar; and (b) using relevant price
indices for loca costs (CPl). The split of assets between (a) and (b) is
based on predetermined relationships for particular asset categories as
determined by an independent Stone & Webster vauation.
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- Construction work in progress (CWIP)}—which in turn represents the
bdance of funds invested in the utility plant under condruction, but not
yet placed in sarvice. As and when the capitd works are completed, the
relevant amount is removed from the CWIP line and transferred into
the net plant assets category.

- Pension plan assets—JPS operates a defined benefit penson plan. The
annua net penson cod is actuaridly determined usng the projected
unit credit method and is charged againg the income dsatement.
Additiondly, the net present vadue of the penson obligaion is
compared to the far vadue of the plan's assats, and a net asset or
ligbility is reflected in the badance shedt, representing JPS obligation
to the fund.

Working capita—which is smply current asssts less current ligbilities.
Current assets include cash, trade and other receivables (net of a provison for
doubtful debts) and inventories (fud, meterids and supplies). With regad to
fud inventory, it is JPS policy to mantain a least ten days of fud inventory.
This comes agang the background thet this is an idand utility which rules out
the posshility of interconnectivity with other grids, should there be any crigs
which interrupts the importation of fudl.

Current ligbilities teke the form of dhort-teem loans trade payables and
provisons, relaled company bdances (in the case of JPS, Mirant) —which
reflect transactions that are undertaken in the norma course of busness and
that comprise the provison of technicd support and reaed professond
sarvices, as wdl as the acquigtion of generation equipment and parts— ad
the current portion of long-term debt.

Appropriate offsets—These, as described above would indude codt-free
capitd, i.e, funds that JPS has access to, but was provided by externds
sources outsde of the funds normaly accessed through capitd financing i.e.
long term loans or equity financing. JPS holds three types of codt-free capitd,
which would be offset againgt the other items above:

- Customer advances and deposits—it should be noted that JPS incurs an
interest charge on customer deposits hdd. If, customer deposts are
conddered as an offset, then JPS must recover dsawhere the interest
cogs incurred. It is therefore further proposed that these interest
chages be recovered as an additiond line item in the revenue
requirement.

- Employee benefits—a provison is made for the cos of unutilised
vacation and sck leave in regpect of services rendered by employees
up to the balance sheet date, in accordance with their employee service
contracts.  Similarly, a provison is made in regpect of post retirement
benefits to be provided to employees upon retirement. The post
retirement  benefit obligation is actuaridly determined a the bdance
dheet date on a bass smilar to that used for the penson plan. This

60



policy ensures proper recognition of employee savice cods in the
period when the sarvice is actudly provided.

- Deferred income tax—this represents the provison for temporary
differences arisng between the tax bases of assets and ligbilities and
ther book vadues in the financid datements, usng current corporaion
tax rates. A defared tax liadility arises primarily in reation to the
revdudtion surplus on fixed assats which exceeds the accumulated
taxation losses of JPS. This change in accounting policy will dlow
proper recognition of JPS tax expense in future years as JPS utilises its
accumulated tax |osses through taxable profits.

Table 6.3 shows the cdculaion of JPS rae base following the definition in the
Licence. As shown, JPS rate base for the test year period is $35.1 hillion.

Table 6.3: Rate Base for Test Year Period (J$'000s)

$000
Total long-term assets 34,111,957
Net current assets 6,448,064
Total net assets 40,560,021
Customer deposits and construction advances -1,838,277
Employee benefit obligations -911,572
Deferred tax liability -2,704,776
Rate base 35,105,396
Long-term debt 15,204,146
Total shareholders’ equity 19,901,250
Rate base 35,105,396

Table 6.4 shows the caculation of the return on investment (rate base).

Table 6.4: Return on Investment for Test Year Period (J$°000s)

Pre-Tax Cost of Debt (%) A 12.56
Return on Equity (%) B 18.95
Tax Rate (%) C 33173
Gearing Ratio (%) D=E/G 43.31
Long-Term Debt ($000) E 15,204,146
Shareholders' Equity ($'000) F 19,901,250
Total Capitalization ($'000) G=E+F 35,105,396
Cost of Debt ($000) H=A*1-C)E 1,273,004
Return on Equity ($000) I=B*F 3,771,287
Return on Investment ($'000) J=H+ 5,044,381
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6.3 Reconciliation of Revenue Requirement with 2003 financials

Tables 6.5 - 6.9 show the reconcilistion between 2003 costs and test year revenue
requirements of the following cost components.

O&M (maintenance and SG&A) costs (Table 6.5);
I PP costs (Table 6.6);

depreciation costs (Table 6.7);

long-term debt (Table 6.8); and

equity (Table 6.9).
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Table 6.5: Reconciliation of 2003 O&M costs with test year O&M requirements

IAccts Expense

2003 Salary | Inflation ER  [Efficiencie] Transport [ Increase [Insurance [Rate Case|[ Health Other | Increase NIS GCT Non- Total
Increase s Divestmen| Mtce at | Savings | Activities [Insurance| Increases | T&D Mtce| increase Recurring
t Bogue
IALL EXPENSES 6,189 343 60 135 (490) 267 111 (65) 25 27 133 19 12 113 (73) 6,806
PAYROLL AND 3,427 343 - - (490) (53) - - - 20 - - 12 - 42) 3,217
RELATED

EXPENSES
Payroll 2219 222 B3 BN 7,091
Benefits 77 78 (115) [€ND) 20 12 42 719
Expense Account] 73T 43 () () 207
NON-PAYROLL 2,762 - 60 135 - 320 111 (65) 25 7 133 19 - 113 (31) 3,589

EXPENSES
3rd Party 910 30 28 - 15 14 84 15 41 (10) 1,127
Supplies 79 3 2 - 33 4 @ 119
Material 433 - 38 - 20 491
Office 311 3 22 - 27 13 376
Transport 137 T 9 B 327 265
Miscellaneous 176 9 - - 7 (19) 172
raining 36 2 0 - 12 50
Building 158 7 T B () 5 170
Insurance 398 1 33 38 (65) 59 464
Advertising 38 2 - - 11 51
axes 20 20
Bad Debt/Customer 71 4 - 10 85




Table 6.6: Reconciliation of 2003 IPP costs with test year IPP requirements

Testyear
2003 costs Increase/decrease (US$) Increase/decrease (J$) costs Energy output (MWh)
Capacity Fixed O&M  Debt Variable Net change
J$ Payment Charge Service  Insurance Other Payment Net Changd inJ$ LD Other ER effect J$ 2003 Test year
JPPC 1,769,989 0 101 -1,317 203 -677 148 (1,542) (89,283) (26,584) 154,133 | 1,808,256 448,063 478,120
JEP 1,592,455 0.00 85 596 (3,368) (2,688)| (155,632) (21,367) 142,783 1,558,239 495,667 274,318
lJamalco 125,394 (573) (235) (808)( (46,766) (5,854) 10,883 83,657 73,614 43,920
Jamaica
Boilers (11,327) (309) 77) (51) (437)| (27,525) 40,509 (1,656) 0 5,091 0
Monroe 827 (827) 0 0 0
\Wigton
\Wind
Project 0 3,434 3,434| 216,337 216,337 0- 61,320
Total 3,477,338 (882) 108 (1,317) 203 (82) (71) (2,040)| (102,869) 40,509 | (56,288) 307,800 | 3,666,489 | 1,022,436 857,678




Table 6.7: Reconciliation of 2003 depreciation costs with test year depreciation requirements

Increase/Decrease
Category 2003 cost Revaluation Disposal Fuly it:z;etuated Additions Bogu;fre li:"t Year Test year cost
Generation 850,529 59,803 -72,671 8,197 163,800 1,009,658
Transmission 265,086 18,639 8,503 292,228
Distribution 522,311 36,725 48,183 607,218
General Plant 322,648 (61,475) 10,247 271,420
Total 1,960,574 115,167 (61,475) (72,671) 75,130 163,800 2,180,524




Table 6.8: Reconciliation of 2003 long-term debt with test year long term debt requirement

Increase/Decrease
Loan Type 2003 Draw down Repayment Revaluation Test year
RMB # 1 - US$80M 4,849,504 - - 190,622 5,040,126
RMB # 2- US$51M 3,114,291 - - 122,415 3,236,706
Republic Bank - US$1.45M 36,440 - (30,451) 1432 7421
KFW Loan (EUR) 405,221 - (26,002) 15,928 395,147
[FC - Uss$45 2,727,846 - - 107,225 2,835,071
RBTT US$30 1,623,718 - (270,007) 63,824 1,417,536
RBTT US$30 0 1,890,046 (202,505) - 1,687,541
Republic Bank US$2.5M 137,173 - (52,501) 5,392 90,063
Republic Bank US$10M 484,950 - (126,003) 19,063 378,010
DB&G US$5M 212,758 - (104,595) 8,363 116,526
Total 13,591,901 1,890,046 -812,065 534,264 15,204,147
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Table 6.9:

Reconciliation of 2003 equity with test year equity requirement

Dec-03 Revaluation Net Income Dividends Dec-04
Cumulative Preference Shares 2,933 0 0 0 2,933
Ordinary Shares 10,914,099 10,914,099
Share Premium 269 269
Capital Reserve 5,469,057 539,424 6,008,481
Retained Eamnings 3,374,625 -399,155 2,975,470
Total 19,760,982 539,424 -399,155 0 19,901,251
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6.4 Introducing asinking (self-insurance) fund

6.4.1 Background

Over the last two decades, due to the devastating damage done by hurricanes and flood
rans in the region, insurance for transmisson and didribution (T&D) lines has become
increesingly expendve and insurance deductibles have increesed dgnificantly.  Annud
insurance premiums for the Northern Caribbean region, where avalable, have pesked a
between 15% to 20% of the sum insured, with insurance deductibles of 5% to 10% of the
sum insured.  Insurance was often only avalable in limited indances and offered by few
insurance providers. This trend in the insurance market was further exacerbated by the
September deventh (2001) incident in the USA.

The prohibitive insurance premiums, deductibles and excdusons have crested the need for
many utility companies in the region (and indeed worldwide) to resort to some form of
«f-insurance as an dternate drategy for covering their risks and exposures.  These
premiums ae prohibitive for smdl to medium dgzed utlity companies functioning in
emerging makets with volaile economies.  The result has been that most utility
companies throughout the region have operated without forma insurance for ther T&D
lines over the last two decades.

Jamaica has been exposed to numerous natura disasters over the last two decades with
the most notable incident being Hurricane Gilbert which caused damage to JPS T&D
lines amounting to approximady US$H million in 1988, exduding the effects of loss
revenues due to busness interuption. There has ds0 been damage as a result of
earthquakes and floods over the same period, dbeit, none as sSgnificant as the Hurricane
Gilbert experience.  However, the flood rains of last year and the increesng number of
near mises during the hurricane season, condantly remind us of the imminent danger
faced by Jamaica to natura disaster. Indeed, the need for the government to increase the
fiscd budget for 02/03 as a result of the effects of damages caused by flood rains, dso
reminds us of the vulnerahility of the entire country to neturd disagter.

It is worth noting that even premiums for more traditiond insurance has increased as a
result of the above trends and events resulting in insurance deductibles for JPS
property/mechinery  breskdown for the generaing plants increesng from a low of
US$H400,000 to USH5 million currently. This means that for each and every loss JPS must
cover the firdg US$H5 million.  Additiondly, the deductibles for the subdations are
US$H250,000 and for other buildings they are US$100,000 and the deductible in rdation to
earthquake damage is US$5 million.

The insurance market (JPS has solicited up to 45 different qudified insurers each year) is
not willing to reduce deductibles any further currently, as the insurers cdearly wish to
mitigete their own risk and sgnd the need for increased sdf insurance and encourage the
gregter practice of preventative risk management.

It is dso worth noting that JPS former liability insurer (Independent Insurers) went into
liquidation in the late 1990's which has created a Stuation where JPS has assumed their
lichilities and has been sdtling dl outstanding dams for employers and public ligbility
which occurred during Independent’s policy period. A number of cases are Hill pending
in the courts, and thetotd lighilities could be in the region of J530 million.
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6.4.2 Concept

The need for insurance has resulted in the development of a sinking fund reserve concept,
which is a structured methodology for sdf insurance practiced worldwide. This concept
is consdered relevant to JPS for the following reasons:

Most insurance providers have sopped covering T&D lines in the region because
of the dgnificant exposure to naturd disaster due to hurricanes and floods. Those
insurers that dill offer coverage are few and their terms are redtrictive and
prohibitively expensve;

With insurance deductibles of 5% to 10% per incident, companies are il left
with sgnificant exposure to smdl or multiple disssters;

T & D line owners would merdly be trading dollars with the insurers to mitigate
thar rik, with premiums a 15% of the sum insured resulting in the virtud buy-
back of the sum insured within five to SX years depending on assumed investment
yields on insurance premiums.

Because of the nature of the insurance and the risk profile, insurance is not likely
to become chegper in the near future, or would the company be able to negotiate
chegper raes over time as a result of past premiums pad. Additiondly, because
of the potentid for dgnificant cdams due to naurd dissster, there would be no
guarantee of continued insurance after a single event clam. Insurance companies
could easly decide not to renew insurance dter an event, thus making the
avalability of insurance in the medium to long run uncertain.

Because of the introduction of the ‘average dause in the insurance indudry,
patid insurance of the sum insured, as a means of economicdly obtaning partid
insurance coverage, has not been a plausible option.

The concept of the snking fund reserve is to essentidly st asde cash savings each year
as a form of sdf insurance (i.e. preparing for a rainy day). These annua savings are
accumulated in a specid purposes bank account for the sole purpose of creating an
adequate reserve that could be used in the event of some form of naturd dissster. The
annuad savings are determined based on some predetermined criteria with the objective of
achieving a minimum leve of accumulated funds to protect agangt edtimated damages
that could be caused by naurd diseger. This fund would be increased by the annud
savings each year as wdl as the interest earned on the invesment of the funds. The fund
would be reviewed periodicdly based on changes in the levd of desred risk protection,
or as a result of any depletion that has occurred as a result of gpproved expenditure in
relaion to naturd disadter.

Over the medium to long run, this methodology dlows the company to build up a reserve,
through mock insurance premiums, but, it does not result in the company actudly paying
out funds to a third paty for an event which may not occur, such premiums not being
refundable. It mitigaes the busness rik caused by having a dgnificant amount of
uninsured property and minimizes any potentid rate shock impacts, which  would
otherwise be required as a result of naurd dissster and the need to make a ‘Z-factor’
adjusment to the tariffs.
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6.4.3 Proposal

The vulnerability of the country to externd shocks, as noted under Section 9 (“Coping
with Exogenous Shocks the Z-factor”), suggests that we ought to be proactive in
managing dl dakeholdas risks in rdaion to the ggnificat amount of uninsured
property which currently exigds  This current rate submisson provides an opportunity to
be proactive in this regard rather than leaving this to be addressed as an item under the Z
factor, in the event of anaturd disaster.

Accordingly, JPS proposes to create a snking fund reserve through an gpproved annud
insurance premium to be charged to the income dSaement each year based on
predetermined criteria (see the following recommendation on cdculating the dlowed
annud insurance premium).  This annud premium would form pat of JPS revenue
requirement (i.e. to be embedded in the tariffs). The cash collected from the gpproved
annud premium in the form of rates charged to customers would be set aside in a specid
purpose bank account along with any interest earned thereon. This bank account balance
would represent the snking fund reserve. The snking fund reserve would be utilized to
pay for goproved qualifying disaster repair costs (i.e. costs which meet a predetermined
criteria).

The dnking fund reserve badance should be reviewed every five years, @ the time of each
rae case filing, to assess its adequacy based on actud empirica experience and any
changes which may have ocaurred as it relates to the desred level of sdf insurance. This
review would be conducted paticulaly with the view of revisng the dlowed annud
insurance premium, aong with any other recommended changes.

Any mgor naturd dissgter, which results in quaifying damege repar cods in excess of
the actud sinking fund reserve baance, would be subject to review under the Zfactor of
the license  This is conddered to be worth noting since adequete protection through a
snking fund reserve account would likdy teke numerous years to achieve, based on
proposed annud premiums of 5% of the sum insured (see below).

6.4.4 Determinants for calculating the allowed annual insurance premium

. Sum insured and desired level of self insurance—JPS Transmisson and
Didribution (T&D) lines are currently included in the rate base a a net book vaue
of goproximatdy US$H40 million. JPS is desrous of achieving some meaningful
levd of df insurance and while 100% coverage would be ided, JPS is mindful
that such coverage would not be practicd from a sdf-insurance perspective.
Accordingly, based on the experience over the last two decades and the known
growth in the T&D network over the same period, JPS proposes to seek to creste
over time a snking fund reserve of US$10 million, or 25% of the vdue of the
T&D lines. This coverage is conddered reasonable after noting that the largest
damage sustained as a result of a single event in any one year was US$9 miillion in
1988. While the pagt is no indication of likdy future exposure, given the proposed
insurance rate, it is worth noting that the proposed coverage would teke a
minimum of five years to achieve, assuming tha there were absolutdy no
quaifying disaster expense dlaims during that period.

While no one can predict with certainty what the actud future expenditures will
be, the snking fund reserve would be reviewed after five years with a view of
resgtting the dlowed annud insurance premium and the desred insurance reserve
ba ance based on the updated actud experience.

70




Insurance rate—JPS proposes an annud premium based on 5% of the sum
insured, or US$2 million per annum. This is conddered to be ressonable as such
insurance, if it were avalable, would likdy result in annud premiums of 15% of
the sum insured (or US$ 6 million) from a third party insurance provider. The
proposd of a lower rate has been recommended primarily because of JPS
sengtivity to cusomers and the desire to minimize the effects on rates. Of course,
this naurdly results in a longer time frame for achieving any meaningful leve of
insurance; sAif insurance reldive to the sum insured.

Table 6.10: Example of the estimated growth in the sinking fund reserve without

any claims
Duration in years 1 2 3 4 5
US$000's
Sinking fund balance at beginning of year - 2,050 4,203 6,463 8,836
Proposed annual premium 2,000 2,000 2,000 2,00C 2,000
Interest earned, assuming 5% p.a. 50 153 260 373 492
Sinking fund balance at end of year 2,050 4,203 6,463 8,83€ 11,328

The example in Table 6.10 demondrates that it would take approximately five years,
provided that there were no actud naurd disssers, to achieve the recommended
minimum level of desired sdlf insurance.
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Section 7: Improving Efficiency: the X-Factor

According to Schedule 3, Exhibit 1 of the Licence, the ABNF shdl be adjusted on an
annud bas's, commencing June 1, 2004 based on the following formula

ABNF, = ABNF,; (1 + dPCl) Equation 7.1
where:

ABNR = non-fudl base rate for year y

ABNR-1 = nonfuel baserate for year y —1 (prior to adjustment)

dPCI = annud rate of changein non-fud eectricity prices
In turn, dPCI is defined as follows

dPCl=dl - X-Q-2Z

where dl is annud growth rate in an inflation and devauation measure, X is the efficiency
gans from productivity increases, Q is the adjustment reflecting qudity of service, and Z
are other specid adjustments that may be required.

This section puts forward JPS  proposals with regard to the determination of X. Section
7.1 discusses the theoretical bads for price cgp regulaion which should form the bass of
the determination of X. Section 7.2 highlights some key principles arisng. Section 7.3
discusses the estimation of JPS TFP trend relative to indexed firms while Section 7.4
discusses the benchmarking andyss caried out to establish JPS  efficency leves
redive to like firms. Section 7.5 summarizes the conclusons to be drawn from these
andyseson JPS X -factor.

7.1 Theoretical basis for price cap (CPEX) regulation

The objective of utility regulation should be to replicate the operation and outcomes of
competitive markets. One reason is that competitive market forces creste maximum
incentives to operae efficently. FHrms in competitive markets that do not produce
efficiently have lower profits, as sdes are lost to more efficient rivads. Reduced profits, in
turn, create pressures to reduce costs. Similarly, firms that choose non-optima prices or
do not produce the products that consumers demand lose sdes to competitors. Profits
thereby dedling leading to changes in maketing behaviour that saisfy consumer
demands. Economic theory has adso established that competitive markets often cregte the
maximum amount of benefits for society.™ For these and related reasons, a “competitive
market paradigm” is ussful for edablishing effective regulatory arangements. The

B Thisis sometimes known as the “ First Fundamental Welfare Theorem” of economics.
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folowing condders how competitive markets operate and the implications for economic
regulation.

One important aspect of competitive markets is that prices are externa to the costs or
returns of any individud firm. By definition, firms in competitive markets are not adle to
dafect the market price through their own actions. Rather, in the long run, the prices
facing any competitive market firm will change a the same rate as the growth in the
industry’ s unit codt.

Competitive market prices aso depend on the average peformance in the indudry.
Competitive markets are continudly in a sate of flux, with some firms earning more and
others less than the “normd” rate of return on invested capitd. Over time, the average
performance exhibited in the industry is reflected in the market price.®

Taken together, these features have the important implication that in competitive markets,
returns are commensurate with performance. A firm can improve its returns rdative to its
rivals by becoming more efficient than those firms. Companies are not discouraged from
improving efficiency by the prospect that such actions will be trandated into lower prices
because the prices facing any individua firm are externa to its performance. Firms that
atan average performance levels, as reflected in indusry prices, would earn a normd
return on ther invested cepitd. Firms tha are superior peformers earn above average
returns, while firms with inferior perfformance earn bdow average returns. Regulation
that is desgned to mimic the operation and outcomes of competitive markets should
dlow for thisimportant result.

Ancther implication of the competitive market paradigm bears a direct rdaionship to the
cdibration of CPI-X (or, in the case of JPS, dl — X) formulas. As noted above, in the long
run, competitive market prices grow a the same rate as the industry trend in unit cost.
Indugtry unit cogt trends can be decomposed into the trend in the industry’s input prices
minus the trend in indugtry totd factor productivity (TFP). Thus if the sdected inflation
meesure is gpproximately equd to the growth in the indudry’s input prices, the firs dep
in implementing the competitive market paradigm is to cdibrate the X factor using the
indugry’s longrun TFP trend (see Appendix A5) for an dgebrac decompostion of
indugtry unit cost trends into indudtry input price and industry TFP trends). Specificdly,
in a competitive indudry, if the inflation measure used reflects economy-wide inflation,
then the average firm's X factor would be the difference between the industry’s long-run
TFP trend and the economy-wide long-run TFP trend.”

% This point has also been made in the semina article, Incentive Regulation for Electric Utilities by P. Joskow and R

Schmalensee. They write, “at any instant, some firms (in competitive markets) will earn more a competitive return, and
others will earn less. An efficient competitive firm will expect on average to earn a normal return on its investments
when they are made, and in the long run the average firm will earn a competitive rate of return”; op cit, p. 11.

17 If the inflation measure used were the industry’s input cost inflation, then X would simply be the industry trend of
TFPgrowth.

73




The theoreticd underpinnings described above are reflected in the Licence's definition of
the X-factor (see Schedule 3 Exhibit 1):

“The X-factor is based on the expected productivity gains of the Licensed Business. The
X-Factor is to be s& to egud the difference in the expected tota factor productivity
growth of the Licensed Business and the genera total factor productivity growth of firms
whose price index of outputs reflect the price escalation measure “dl”.”

Therefore:

If JPS productivity is expected to increese a a fagter rate than that of the firms
whose price index of outputs reflect the price escdation measure “dl” (henceforth
referred to as the “indexed firms’), then X would be a postive number and the
ABNF would increase a a rate less than inflation (assuming that Q and Z are
Zexo).

Conversdly, if JPS productivity is expected to increese a a dower rate than the
productivity of the indexed firms, then X would be negetive and the ABNF would
increase a arate fagter than inflation.

Frdly, if JPS productivity is expected to increese a the same rate as the
productivity of the indexed firms, then X would be zero.

Effectivdly, the formulation of X as defined in the Licence seeks to ensure that dl
productivity gains made by the company are passed onto the consumer.

As noted aove, if JPS levd of productivity were equd to the industry average (if the
industry were to be competitive), then JPS X-factor would smply be determined as the
difference between the indudtry’s longrun TFP trend and the economy-wide longrun
TFP trend. However, some will argue tha utilities such as JPS are likdy to display
gresier cog inefficiency on average than firms in competitive markets because utilities
have higoricaly not operated under the competitive market pressures that naturdly create
incentives to operate efficiently.

If it is shown that the regulaied utility in quedtion is inefficient redive to like firms in
competitive markets, then economic regulation should encourage the utility to incresse
ther efficiency so tha ther cost levels converge towards the average efficient level of a
competitive indudgtry. This convergence may be achieved by adding a convergence or
dretch element to the X-factor, in addition to the difference between the industry’s long-
run TFP trend and the economy-wide long-run TFP trend.

In other words, if it is shown that JPS is inefficient reldive to like firms in competitive
markets, the X-factor would consst of the sum of:

the difference between long run TFP growth of JPS and that of the indexed firms;
and

a convergence or dretch eement, to the extent that JPS codt levels are above
what would be expected of the average firm, operating in like conditions, if the
indusiry were competitive.
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7.2  Key factors to be considered when establishing the X-factor

The question therefore arises as to how these two dements that collectively make up the
X-factor can be edablished. There ae various options tha can be taken towards
implementing the competitive market paradigm. Regulaors should be awae of the
dversty of avalable gpproaches and how they differ in teems of risk and benchmarking
emphads The gpproach that is mos gppropriate in any given Stuation will depend on a
number of factors, including the inditutiona environment and the amount and qudity of
data that are avalable. In dl cases, however, severd factors must be kept in mind in
meking the competitive market paradigm operationd.

Fird, in compdtitive markets, movements towards longrun efficiency leves will
take place gradudly. One reason is that adjusting company operations to achieve
greater efficiencies is usudly costly. Companies mugt in general devote resources
towards improving ther peformance, and payoffs from those actions in improved
efficency typicdly teke time to maerdize. This process can be expected to be
epecidly long for indudtries such as dectric utilities where assets are dedicated to
sarving paticular cusomers (e.g directly ddivering to a cusomer’s premises) and
therefore have less vaue in dternative uses.™

Second, it should dso be remembered tha in competitive markets, firms with
superior peformance earn above average returns. This is true even in the long
run® This implies that it is not reasondble to impose “frontier” performance
dandards on dl firms in the indusry since this does not alow returns to be
commensurate  with performance.  Companies must dways have “room” to
outperform the benchmark that is reflected in the prices they face. This enables the
firm to be gppropriaey rewarded fa superior performance. If the industry’s best-
observed practice is imposed on dl firms any firm tha fals to achieve this
dandard will earn bdow average returns. This would be true even for superior
performers that neverthdess fal short of the industry’s best performance. This

B tis particularly costly to adjust operations for electric utilities since many of their assets are “sunk,” i.e. many assets
have secondary market values far below their current values. Discarding existing capital can therefore lead to large
capita losses that, in turn, tend to increase the rigidity of capital stocks. Many electric utility assets, like generating
gtations and distribution lines and poles, are literaly “sunk” into a particular location and thus have far less vaue
outside their particular location and dedicated uses. By way of contrast, consder the arline industry, which is similarly
capitd intensive but whose primary assets (airplanes) can be readily resold to competing firms.

¥ There are both short-run and longrun equilibria in competitive markets. In the short run, equilibrium occurs

whenever quantity supplied equals quantity demanded. But the industry will not be in long-run equilibrium if average
returns in the industry are not equal to the competitive rate of return, defined to be the opportunity cost of capital. For
example, if average industry returns exceed the competitive rate of return, long-run equilibrium is established as new
firms enter the industry and existing firms expand their production, thereby increasing supply and driving down prices
and average returns. This process continues until the industry’s average return equals the competitive rate of return.

For evidence that superior performers continue to earn above-average returns even in the long run, see L. Schwalbach,
U. Grabhoff, and T. Mahmood, “The Dynamics of Corporate Profits,” European Economic Review, October 1989,
1625-1639.
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outcome is clearly contrary to having returns be commensurate with performance
and thusis not congstent with effective regulation.

Third, it is dso important to recognize that there will be consderable uncertainty
about what condiitutes a “frontier” performance leve. Targets established through
benchmarking should be cognizant of this uncertanty. Regulaiors should not
impose peaformance sandards for which there is sgnificant probability thet well-

managed utilities will fal to achieve thee targets. The benchmarks should
therefore make agppropriate dlowance for the uncertainty associated with attaining
the target performance levels.

7.3 Establishing JPS’ TFP Trend Relative to Indexed Firms

7.3.1 Principles and methodology

To the extent that the input cogt inflation of the indexed firms inflation is a good proxy
for the input cog inflation of JPS the firg component in the X-factor is the difference
between long run TFP growth of JPS and that of the indexed firms. The inflation messure
is a weighted average between the Jamaican economy inflation and the US economy
inflation. Hence, the first sep in establishing the X-factor is to estimate the following:

the long run TFP growth of JPS;
the long run TFP growth of the Jamaican economy; and
the long run TFP growth of the US economy.

These three long-run productivity growth trends can be estimated using a TFP study. A
TFP index is a comprehendve measure that includes dl of the inputs and outputs of an
economic unit. It is the ratio of an output quantity index to an input quantity index. A TFP
andyss can control for differences in busness conditions, such as differences in input
prices across companies, differences in the scde of operations and locd demand
condiitions thet may, for example, be affected in output growth.

JPS has commissoned a TFP andysis for JPS, the Jamaican economy and the US
economy. The full andyss is contained in Volume 11l of this submisson. The results are
summarized asfollows.

7.3.2 Estimating the Total Factor Productivity for JPS

The TFP trend of JPS in the provison of power generation, transmission, digtribution and
retaling services was esimated. The output quantity index for JPS included trends in the
number of cusomers served, MWh volumes ddivered, and MW of pesk demand. The
input quantity index summarized trends in cgpitdl and O&M inputs JPS used to provide
these outputs. All fud and purchased power costs were excluded from costs and inputs
snce the PBRM applies only to the ABNF, so only non-fud inputs should be induded in
TFP sudies used to set the terms of the PBRM. Established methods and the best
avalable data were used to etimate TFP trends for JPS. The sample period was 1991-
2002.

The growth rate in the TFP index was the difference between the growth rates in JPS
output and input quantity indexes. The TFP trend for JPS was 0.15% per annum. Output
quantity grew a an average annuad rae of 4.62% over the sample period. This outpaced
input quantity growth, which grew atan average rate of 4.47% per annum.
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Table 7.1 displays detals of the growth in the output quantity index. It can be seen that
cusomer numbers increased a an average annud rate of 4.2%. Volumes ddivered to
customers increased more rapidly, a an average rate 5.0% per annum. Peak demand grew
by an average of 4.7% per annum over the 1991-2002 period. These data show tha
volumes and demand per customer increased modestly over the sample period. Growth in
al outputs has dso been fairly steedy.

Table 7.1: JPS output quantity index

Maximum Demand

Year Output Quantity No. of Customers Volume (MWh) (MW)

1991 1.000 1.000 1.000 1.000
1992 1.038 1.040 1.035 1.044
1993 1.065 1.087 1.042 1.075
1994 1.135 1141 1126 1.160
1995 1.180 1.203 1158 1.190
1996 1.256 1.258 1.248 1.289
1997 1.318 1.322 1.316 1.310
1998 1.408 1.382 1430 1421
1999 1.487 1.439 1517 1.582
2000 1551 1.491 1.606 1.565
2001 1.622 1.549 1.686 1.661
2002 1.662 1.589 1728 1.685
Average 4.62% 4.21% 4.97% 4.74%

Table 7.2 shows detals of the growth in the input quantity index. It can be seen that
O&M inputs grew a an average annud rae of 2.75%. O&M inputs have declined

subgtantidly since 1998, in part because of a downsizing of the JPS workforce.
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Table 7.2: JPS Input Quantity Index

Year Input Quantity O&M Inputs Total Capital JPS Capital IPP Capacity
1991 1.000 1.000 1.000 1.000

1992 1125 1.221 1.014 1.014

1993 1.288 1115 1473 1473

1994 1251 1.275 1.253 1.253

1995 1532 1412 1.664 1419 1.000
1996 1.509 1.313 1.708 1191 2115
1997 1.586 1214 1.950 1.254 2.849
1998 1688 1591 1.788 1.187 2458
1999 1.639 1.312 1.969 1.316 2671
2000 1716 1.376 2.059 1.334 2964
2001 1615 1372 1.860 1.322 2200
2002 1634 1.353 1.916 1.244 2747
Average 447% 2.75% 5.91% 1.98% 14.44%

There are sharply different trends in JPS own capitd inputs and in generation capacity
purchased from IPPs. JPS own capitd input increased & an average rate of 2.9% per
annum. There was a large increase in capitd inputs in 1993, which was the year following
the inddlation of the #8 and #9 units a the Bogue generating dation. Since tha time,
there has been a smal decline in the red vaue of JPS capitd inputs. However, there has
been a dramatic increase in capacity purchased from | PPs.

7.3.3 Estimating the Total Factor Productivity for the US and Jamaican
Economies

The US government regularly meesures TFP growth in the US economy. The most
comprehensve such measure is the multifactor productivity (MFP) index of the US
private business economy, as computed by the Bureau of Labor Statistics (BLS) of the
US Depatment of Labor. The BLS updates this MFP measure annudly. From 1990
through 2000, US private business sector MFP grew a an average annud rate of 1.0%.
Thisisthe best estimate of the US economy’ s long-run TFP growth trend.

There are no comparable, officid esimates of TFP growth for the Jamaican economy.
Edimates of TFP growth in Jamaica were developed using a standard growth accounting
framework and data developed both within and outsde of the country. Research indicates
that TFP growth in Jamaica has been extremey variable. This, in turn, reflects the sharp
fluctuations in the Jamaican economy over the past four decades. For example, the
country experienced steady economic and TFP growth in the 1960s and early 70s, but
economic performance was severdy impacted by the 1970 oil price shocks The
economy generdly recovered in the 1980s, except for a recesson in 1984-85, but
economic and TFP growth since 1990 have been wesk. However, there are Sgns that
economic performance has begun to improve in the last few years. These economic
gyrations complicate the edimation of Jamaicds longterm TFP trends and the country’s
expected productivity growth during te term of the PBRM (2004-2009). The best period
for edimating Jamacas longterm TFP trend is therefore likedly to be 1981-2002, snce
this corresponds to the country’s entire, post-oil shocks economic experience. The TFP
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for the Jamaican economy is edimated to have grown a an average annud rate of 0.5%
over this period.

7.4  Establishing the stretch element of the X -factor

7.4.1 Principles and methodology

As discussed in Section 7.2, to the extent that JPS current cost levels are above that of
the average firm, in like conditions if the indudry were competitive, then the X-factor
may aso incorporate a dretich eement. There are various ways to incorporate a dretch
eement, two of which are asfollows,

Applying a benchmarking andyss—which assesses and compares the cost levels
of JPS redive to the average firm operating in comparable but competitive
conditions and, to the extent that JPS cost levels are higher than that average firm
(i.e, JPS is rddivdy inefficient), establishes an gppropriate period within which
JPS efficiency leve is expected to converge to that of the average firm.

Methodologies that can be adopted include parametric gpproaches—such as
econometric cot moddling and dochedtic frontier andyss (SFA)—and non
parametric approaches—such as Daa Envelope Anadyss (DEA). Both these
gpproaches are discussed in greater detall in Appendix A6 and the PPA/Frontier
study commissioned by the OURZ

Applying a negotiated dretch factor—that shares shortrun performance gans
with cusomers. There are many precedents for negotiated stretch factors in North
American regulation.  The fird such factor was in the priceindexing plan
aoproved by the US Federd Communications Commisson (FCC) for AT&T in
1988. The agpproved negotiated dretch factor in this plan was 0.5%, which was
equa to 20% of AT&T’s edtimated TFP growth of 2.5%. In both the origind and
updated PBR plans for the interstate services of Locad Exchange telecom carriers,
the FCC adso imposed negotiated dretch factors of 0.5%. These vaues were again
equd to gpproximately 20% of the indudiry’ s estimated TFP growth.

Smilar vaues for X factors have been gpproved in indexing plans for North
American energy utilities.  However, snce TFP growth in energy utility indudtries
is less than in tdecommunications, these factors represent relatively more rapid
accderdtion in TFP reative to hisoricd experience. Table 7.3 presents the
industry TFP and dretch factors negotisted and goproved in the seven

% See PPA (2002), OUR Electricity Tariff Sudy, July; in association with Frontier Economics, page 20.
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comprehengve indexing plans for which North American regulators made specific
findings on these dements®

Table 7.3: Application of Negotiated Stretch Factors in North America

Company Jurisdiction TFP growth Stretch
Southern California California 0.90% 0.56%
Edison

Southern California Gas California 0.50% 0.80%
San Diego Gas and California 0.68% 0.55%
Electric — Gas

SDG&E-Electric California 0.92% 0.55%
Boston Gas Massachusetts 0.40% 0.50%
Ontario power Ontario, Canada 1.25% 0.25%
distributors

Union Gas Ontario, Canada 0.90% 0.50%
Average 0.79% 0.53%

7.4.2 Estimation

Benchmarking andyss in generd entalls some risks, the most important of which are the
availability of accurate data and comparator companies againg which JPS would be
benchmarked. Further, these methods are in their infancy in utility regulation and will be
particularly uncertain about what congtitutes the industry’ s performance “frontier.”

While thexe risks goply to both parametric and non-parametric benchmarking approaches
mentioned above, the risk of inaccurate results and ther gpplication is likely to be higher
in non-parametric approaches than parametric gpproaches. Amongst other reasons, this is
because parametric gpproaches a least provide a ddidicd bass to andyse the
probability of the results being inaccurae thus dlowing the regulator to exercise the
aopropriste  degree of caution in goplying the results In contrest, non-parametric
gpproaches such as DEA ae not daisticd methods so0 that it is much less conducive to
deding with uncetainties surrounding the benchmarking messures. It is generdly not
possble to tex the datidtica precison of benchmarks that are estimated through DEA.
DEA ds0 does not naurdly lend itsdf to the condruction of confidence intervals around
benchmarks. (See Appendix A7 for adiscussion on the limitations of the DEA approach.

2 n some other plans, approved X factors vere determined via negotiation among various interested parties. The

stretch factors here are also average stretch factors over the term of the plan; in some cases, the value of the stretch
factor differs during the term of the plan.

Z  ntwo cases regulatory commissions have changed from DEA to other methods in the second X factor review. In
New South Wales, the Independent Pricing and Regulatory Tribuna (IPART) switched from DEA to a more basic
engineeringbased benchmarking approach. In the Nethelands, after utilities took the Regulator to court, DEA was
removed and a negotiated stretch factor was implemented.
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Nonethdess, in view of the use of DEA by some regulators, JPS has dso commissoned a
benchmarking andysis of its efficiency leveds, usng both parametric (econometric cost
moddling) and nonparametric (DEA) methods. The former approach compares JPS to
average efficdency levds in the dectric power indusry, while the latter compares the
company to a frontier efficency sandard. Detals of the andyss are contained in Volume
[11 of this submission. The results are summarized as follows:

Guided by economic theory, an econometric mode was developed in which the
cog of non-fud, bundled power services is a function of some quantifigdle
busness conditions. The parameters of the modd were edimated datidticaly
usng data on the higtoricad cogts of 87 US investor-owned US dectric utilities and
the budness conditions they faced. The sample period used to edimate the
econometric cot modd was 1995 to 2000. All key parameters were plausbly
Sgned and highly Sgnificant.

The modd was used to predict the average non-fud cost of bundied power
services for JPS given the business conditions that it faced. JPS was found to face
some chdlenging conditions in its efforts to contain cost. For example, JPS is not
a combined gas and dectric utility. JPS has very low volumes per customer
served. It aso faces high prices for capita services.

JPS actud non-fud costs were compared with those predicted by the econometric
model. Two comparisons corresponding to two different measures of the JPS
capitd stock were undertaken. The first was based on the regulatory asset base, or
the capitd vaue that is actudly used to set JPS current ABNF. The regulatory
asxt base incorporates a subgtantid downward adjustment in the cgpitd stock in
1997 due to a government policy decison to limit JPS price inflation. The second
comparison was based on the replacement cost of JPS assets. This vaue was
obtained by diminating the 1997 downward adjusment from JPS capital stocks.
The replacement cost messure for JPS is more compareble to the US cost
measures used in the econometric model, so JPS costs associated with replacement
copitd vdue generae more “gpples to goples’ comparison with US dectric
utilities

Usng the regulatory asset base, JPS nonfud cost was found to be 34.5% beow
the vadue predicted by the cod modd over the 1999 to 2002 period. This
difference was datidticaly dSgnificant. This implies that the cods that JPS is
alowed to recover in its nonfud rates are sgnificantly lower than what would be
expected for a utility operating under its busness condition. Using the
replacement costs of JPS assats, JPS nonfud cost was about 1.8% beow the
vaue predicted by the econometric cost modd over the 1999 to 2002 period. This
difference was not gatigdicdly dgnificant. This results implies that JPS is an
average cost performer vis-avis US utilities.

JPS was adso benchmarked usng DEA methods. DEA is a non-parametric
benchmarking approach that essentidly evaduates input-output ratios in a multi-
dimensond context. Utilittes are deemed to be more efficent if they use
rdaively fewer inputs to produce a given amount of output. Sx different DEA
models were invedigaied, udng different specifications for inputs and outputs.
JPS DEA score was an average of 14% below the frontier on these modds. This
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compares with DEA scores for the US sample that are, on average, 19.5% below
the performance frontier. Evidence from competitive markets aso shows that the
average firm in an indudry has efficiency levels that are about 10%-20% below
the industry’s performance frontier. The DEA benchmarking results therefore aso
support the conclusion that JPS is an average cost performe rdative to US dectric
utilities

7.5 Summary: Implications of TFP and benchmarking analysis for JPS’ X-
factor

The X-Factor in the PBRM is to be equd to the difference in expected TFP growth for
JPS and the general TFP growth of firms whose price ndex of outputs reflects the price
escalation measure dl. PEG edtimates that TFP for JPS has higtoricaly grown a 0.15%
per annum.

Since the inflation measure dl is based on economy-wide inflation trends in the US and
Jamaica, the latter TFP growth rate is a weighted average of TFP growth trends for the
US and Jamaican economies. The longrun TFP growth trends of the US and Jamaican
economies are esimated to be 1.0% and 0.5% respectively. The weights specified in the
PBRM for US and Jamaican inflation ae 0.6 and 0.4, respectively. Overdl TFP growth
for firms whose output price indexes are reflected in the price escddion messure is
therefore 0.8% (i.e. 0.6*1.0% + 0.4*0.5% = 0.8%).

The analyss dso shows that JPS is an average nonfud cost performer. There is therefore
no evidence that a dretch factor should be further added to X. It is therefore gppropriate
that the X-factor be set based on the definition in the Licence (see Schedule 3 Exhibit 1):

“The X-Factor is to be st to equa the difference in the expected tota factor productivity
growth of the Licensed Business and the general tota factor productivity growth of firms
whose priceindex of outputs reflect the price escalation measure“dI”.”

X = 0.15% - (0.6*1.0% + 0.4*0.5%) = —065%

Based on the Licence, therefore, JPS consders that an X-factor of —0.65% is appropriate
for the PBRM.
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Section 8: Ensuring Quality of Service: The Q-Factor

A second eement under the PBRM is the Qfactor, i.e, the dlowed price adjusment to
reflect changes in the quaity of service provided to customers. Specifically:

dPCl=dl +X + Q+ Z

The PBRM proposed above requires that a benchmark level be determined for each
specified service component.

The Office of Utilities Regulation (OUR) consultants, PPA/Frontier Economics
(PPA/FE), in ther Electricity Tariff Study 2002, put forth two man ways that qudity
dandards could be trandated into an index that could be induded within the dectricity
price cap—the “Reative Q" option and the “ Absolute Q" option:*

“ Relative Q" option—under this option, Q could be set based on the proportionate
difference between pre-defined actuad messures of qudity and a target leve of
qudity. PPA/Frontier suggested aspects of qudity that include frequency of
interuptions, durdion of planed interuptions and  duraion of  unplanned
interruptions.  Standards would be st for eech and JPS devidion from that
dandard would be cdculaed and a Q derived from the deviation and weighted
importance.  PPA/Frontier noted that the Office of the Regulaor Generd in
Victoria, Audrdia uses this form of index.

“Absolute Q" option—under this option a darting absolute qudity index is fixed.

Qudity indices could be weighted for perceived differences in vaue to customers.

If JPS performs better than the fixed index then the cdculated Q would be added
to PCI, if JPS performs worse than the fixed index then the calculated Q would be
subtracted from PCl. PPA/Frontier noted that the Office of Gas and Electricity
Markets (OFGEM) in the UJ use this form of index.

PPA/Frontier noted that both approaches require the OUR to assess the willingness of
cusomers to pay for different levels of qudity of supply in order to sat a vdue of Q.
Predicting the vaue that customers put on qudity of supply is difficult, especidly when
deding with severd classes of customers and highusers and low-users within the same
class.

JPS recommends that the development of the Q-factor meet the following criteria

The Q-factor should provide the proper financial incentive to provide a leve of
service qudity based on cusomers view of the vaue of thet service qudlity.

% See PPA (2002), op. cit.
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The measurement and cdculation of the Q-factor should be dSraightforward and
trangparent without undue cost of compliance.

It should provide fair trestment for factors affecting performance that are outside
of JPS control, such as those due to disuptions by the independent power
generators, naturd disasters, and other force majeure events, as defined under the
licence®

It should be symmericd in application, as dipulated in the Licence with
gopropriate caps or limits of effect on rates.

JPS proposed choice of indicators and methodology for assessng performance is
outlined in the fallowing.

8.1 Proposed performance indicators and methodology

JPS proposes tha a method gengdly in agreement with the “Absolute Q° option
described by PPA/Frontie® be utilized for the fird 5-year rate cap period. Specificaly,
JPS proposes that messurements gpproximating SAIDI and SAIF for Sustained
Interruptions, as defined in the Inditute of Electricd and Electronics Engineers Standard
(IEEE Sd. 1366, 2001) become the qudity messures used to determine JPS leve of
svice qudity. By this definition, Sudtained Interruption is any interruption not dassfied
asamomentary evert, i.e.,, any interruption longer than five minutes.

% Force Majeure (as defined in the All Idand Electricity License 2001) means any event or circumstance or
combnation of such events or circumstances that (i) occurs inside Jamaica, except as provided in clause (h) below, (ii)
is outside the reasonable control of the Licensee, (iii) cannot be prevented or overcome by the exercise of reasonable
diligence, and (iv) materially or adversely affects the performance of the Licensee of its obligations under this License,
to the extent that such event(s) or circumstance(s) meet the foregoing requirements (i) through (iv), including:

(@ acts of God, fire, explosion, chemica contamination, earthquakes, flood, lightning, drought, tsunami, torrentia rain,
storm, cyclone, typhoon or tornado, pestilence or other natural catastrophes, epidemics or plague, or any strikes, work
to rule, go dows or labour disturbances that directly affect the Assets of the Licensee,

(b) any failure or inability by the Licensee to obtain or renew any licenses (other than this License), concessions or
permits or other Governmental Requirements that are necessary for the Licensee to conduct its busi ness on terms and
conditions at least as favourable as those contained in the original licence (and not this Licence), concession or permit
after the submission of an application that fulfills al the applicable requirements of the relevant Government
Requirements and the exercise of due diligence to obtain such licence (other than this Licence), concession or permit,

(c) any strikes, work to rule, go-dows or other labour disturbances that extend beyond the Assets of the Licensee, are
widespread or nation-wide or are of a political nature, including labour actions associsted with or directed against a
ruling political party, or those that are directed against the Licensee (or its contractors or suppliers) as part of a broader
pattern of Iabour actions against companies or facilities with foreign ownership or management,

(d) expropriation, requisition, confiscation, nationdization or compulsory acquisition by a Governmental Authority of
the Licensee or any substantia portion of the Assets,

(e) acts of war (whether or not declared), invasion, blockade or embargo,

() acts of thrests of terrorism or threat from terrorists, widespread riot, widespread violent demonstrations, widespread
armed insurrection, widespread rebellion or revolution,

(9) the closng or dastic reduction in capacity of public harbours, ports, docks, canals, roads, airports or other
infrastructure, the rationing thereof or any import or export restrictions, or

(h) to the extent that they result in disruption of the Licensee's ability to receive shipments or fuel, major equipment or
critical spare parts, any strikes, work to rule, go-slows or other labour disturbances that occur outside of Jamaica

% See PPA (2002) op. Cit.
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The |IEEE Standards definition for the SAIDI and SAIFI qudity of service indices is as
folows

System average interruption frequency index (SAIFI)—this index is designed to
gve informaion dbout the average frequency of sustained interruptions per
customer over a predefined area.

Tota number of customer interruptions
SAIFI =

Tota number of customer served

System average interruption duration index (SAIDI)—this index is desgned to
provide information about the average time the customers are interrupted.

(SCustomer interruption durations)
SAIDI =

Tota number of customer served

The value of Q will be based upon actud vaues of SAIDI and SAIFI for each year of the
performance based rate making as compared to the benchmark. JPS proposes that the
benchmarks be sat such that, in each year between 2004 - 2008, JPS will be incentivised
to continuoudy improve its peformance on SAIDI and SAIFI, rdaive to 2003.

Specificdly:
SAIDI benchmark in year 2004 + t = SAIDlyg3 (1 — 0.02t)
SAIFI benchmark in year 2004 +t = SAIFlxg (1 — 0.02t)

In other words, SAIDI and SAIFI should be continuoudy improving by 2%, rdaive to
the 2003 performance levd, in each year from 2004 to 2008. The targets would show in
Table 8.1.

Table 8.1: JPS Proposed Targets for the Q-factor 2004 - 2009

Year Target SAIDI Target SAIFI

2004 SAIDlyggs SAF 003

2005 SAIDlygg3 (1 —0.02) SAIFl 003 (1 — 0.02)
2006 SAIDl2003 (1 —0.04) SAIFl2003 (1 — 0.04)
2007 SAIDl2003 (1 —0.06) SAIFI2003 (1 — 0.06)
2008 SAIDlyp3 (1 —0.08) SAIFl 5003 (1 — 0.08)
In eech of the five years following 2003:

if the SAIDI and SAIFl cdculaions show marked improvement reatve to the
target, Q will be afixed pogtive adder to the inflation adjustment factor, dl.
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If the SAIDI and SAIF cdculations show little or no improvement relative to the
target, Q will be zero (adead band).

If SAIDI and SAIFI cdculations show deterioration relative to the target, Q will
be afixed negative reducer to dl.

8.2 Scope of measurement of SAIDI and SAIFI

As noted above, JPS performance on SAIDI and SAIFI in 2003 will form the bass on
which benchmarks for Q are st in the future years. Cdculation of both these indices
require data on:

Outage start and end times;
System tota number of customers; and
Number of customers affected by the outage.

JPS database currently holds higtorica information on CML a the aggregate leve.
Specificdly, the data on historicd CML covers al outages at the feeder level but planned
outages only a the sub-feeder levd. Detalled data on specific outeges, in terms of
duration of outages and the number of customers affected have only been retained for
feeder level forced outages subsequent to September 2001 Hence, JPS does not have
aufficient data to caculate SAIDI and SAIFI for along historica period.

There is currently sufficient data to estimate SAIDI and SAIF related to planned outages
in 2003 a both the feeder and sub-feeder levd and there is data to calculate these indices
for forced outages at the feeder leve only for 2003. The exising database does not alow
for the computation of SAIDI and SAIF related to forced outages at the sub-feeder leve.
In other words, 2003 data for SAIDI and SAIF only exist for:

planned and forced outages & the feeder leve; and
planned outages only a the sub-feeder leve.

JPS therefore proposes thet, for this price-cap period, the Qfactor be based on SAIDI and
SAIFl rdaed to these types of outages, i.e, excluding forced outages a the sub-feeder
level. Thiswill ensure thet the Q-factor is based upon comparing like with like.

Moving forward in the future, however, JPS will put in place the required sysems to
collect dl data required for the full computation of SAIDI and SAIFl for both planned
and forced outages a both feeder and sub-feeder levels. In the next rate review due in
2009, the OUR will have aufficient data to appropriatdy benchmark JPS  performance on
SAIDI and SAIFI a dl these leves. This approach would not compromise the
performance sandards to which JPS would be held during this price cgp period (2004 —
2008).

8.3 JPS historical performance on SAIDI and SAIFI

Table 8.2 shows JPS peformance on SAIDI and SAIFI for 2001—2003, the only years
for which there is sufficient datato caculated the indices.
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Table 8.2: JPS historical performance on SAIDI and SAIFI

Year 2001 2002 2003
No. of customers (a) 496,461 506,390 516,518
Total planned outages (feeder and subfeeder levels)

CML (b) 23,936,234 27,202,980 40,292,142
No. of customer interruptions (c) 49,867 56,673 83,942
SAIDI (bla) 4821 53.72 78.01
SAIFI (c/a) 0.10 011 0.16
Total forced outages (feeder level only)

CML (d) - 1,067,797,880 381,235,057
No. of customer interruptions (e) - 18,171,382 9,080,706
SAIDI (d/a) - 2,108.65 738.09
SAIFI (efa) - 35.88 1758
Total planned and forced outages

SAIDI ((b+d)/a) - 2,162.37 816.09
SAIFI ((ct+e)/a) - 36.00 17.74

8.4 Q-Factor Method of Calculation

JPS proposes that quaity of service performance be classfied into three categories, with
the following point system (see Table 8.3):

Excdlent Performance—which would be worth 2 Quality Points on either SAIF
or SAIDI,

Dead band Performance—which would be worth 1 Quality Point on ether SAIF
or SAIDI; and

Unsatisfactory Performance—which would be worth O Qudity Points on either
SAIFI or SAIDI.

Specificdly, for SAIFI, bedting the target by 1.0% or more will be consdered excdlent
performance. Beating the target by less than 1.0% will be consdered a dead band result.
Performance that is worse than the target (incresse in SAIFI) will be consdered
unsatisfactory performance.

For SAIDI, beating the target by (decrease of) 1.0% or more will be consdered Excedllent
Performance. Beating the target by less than 1.0% will be considered a dead band result.
Performance that is worse than the target (increase in SAIDI) will be consdered
unsatisfactory performance.

Customer interruptions that are a result of events or circumstances defined as force
maj eur e events in the License, will not be counted in the SAIDI and SAIF cdculations.

JPS further proposes that:

If the sum of Qudity Pointsfor SAIFI and SAIDI is4, then Q = +0.5%
If the sum of Quality Pointsfor SAIFI and SAIDI is 3, then Q = +0.5%
If the sum of Qudity Pointsfor SAIFI and SAIDI is 2, then Q = +0.0%
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If the sum of Quality Pointsfor SAIF and SAIDI is1, then Q = -0.5%
If the sum of Qudity Points for SAIFI and SAIDI is0, then Q = -0.5%

Table 8.3: Proposed categories and points for SAIDI and SAIFI

Band SAIFI and SAIDI performance relative to target Quiality points
Excellent Beating the target by 1.0% 2
Dead band Beating the target by between 0% to 1.0% 1
Unsatisfactory Worsening of performance 0

Based on the proposed methodology proposed above, if, for example, Foooz and Foon refer
to SAIF for the year 2003 and 2004 respectively, then:

If Fooy < Foes*(1:0.01), then 2 Quality Points (Excdlent Performance) would be
awarded for that year.

If Fooos > Foos*(2:001) but < Fxp*, then 1 Qudity Point (Dead band
Performance) would be awarded for that year.

If Foos > Foood®, then O Qudity Points (Unsatisfactory Performance) would be
awarded for that year.

In the case of SAIDI, if Dags and Doy refer to SAIFI for the year 2003 and 2004
respectively, then:

If Doy < Danog*(1-0.01), then 2 Qudity Points (Excelent Performance) would be
awarded.

If Doy > Doaog(1:001) but < Dos*, then 1 Qudity Point (Dead band
Performance) would be awarded.

If Do > Dos*, then 0 Qudity Points (Unsatisfactory Performance) would be
awarded.

Condgder the following example where Foooz = 4.20; Foops = 3.80; Dooos = 423; and Dogy =
420. Under this scenaio:

Foos IS less than Fopoz X (3:0.01) s0 JPS receives 2 Qudlity Points for performance
as measured under SAIFI in 2004.

Doxs is equd to Doz X (1-0.008), which is greater than Doz X (1-0.01) but less
than Do, S0 JPS recaves 1 Qudity Point for performance as measured under
SAIDI in 2004.

The sum of quality points as received under SAIFI and SAIDI totds 3, therefore Q
=+0.5% for that year.

In the year 2005 then, for SAIF:
If Foos < Fonost(1:0.02)*(1-0.01), then 2 Quadlity Points (Excelent Performance)
would be awarded for that year.

If Fos > Fooo3*(1-0.02)*(1-0.01) but < Fo*(1 — 0.02), then 1 Qudity Point
(Dead band Performance) would be awarded for that year.
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If Fooos > Fos*(1-:002), then 0 Qudity Points (Unsatisfactory Performance)
would be avarded for that year.

In the case of SAIDI,

If Daos < Dopos*(1-0.02)*(1-0.01), then 2 Qudity Points (Excdlent Performance)
would be avarded for thet year.

If Daoos > Doos*(1-0.02*(1:0.01) but < Daooz*(1 — 0.02), then 1 Qudity Point
(Dead band Performance) would be awarded for that year.

If Doos > Dons*(1:0.02), then 0 Qudity Points (Unsatisfactory Performance)
would be awarded for that year.

8.5 Data Collection, Security and Storage

As noted above, for the cdculation of SAIDI and SAIFI indices, the key information to
be collected going forward are asfollows:

Outage start and end times;
System totd number of customers; and
Number of customers affected by the outage.

The data required for caculaing agpproximate SAIDI and SAIF vaues will build upon
JPS exiding daa acquidgtion capabilities together with JPS best gpproximation of the
number of customers on each feeder, as described in more detail below.

JPS dectronic data capture mechanisms are at various stages of development and no one
system presently exists which could capture ALL the information required for an exact
cdculation of SAIDI and SAIF indices. Supervisory Control and Data Acquistion
(SCADA) daus and andogue information are available on the mgority of transmisson
and generation equipment with datus information avalable for just over 80% of feeder
levd dircuits on the didribution sysem. At the locd didribution levd, some daa is dso
dectronicdly captured usng the Sentry Trouble Cal System. Customer reported data is
aso manudly captured and stored dectronically using the call centre logging system.

8.5.1 Data on outage start and end times
Outages can occur at the feeder or sub-feeder leve, and can ether be planned outages or
forced outages. The sources and avalability of data required for SAIDI and SAIF vary

depending on the type of outages.

Feeder level outage

JPS collects and stores data on dl its planned and forced interruptions down to the feeder
recoser level in a Microsoft Access-based outege logging database (developed in-house)
located a its system control centre. The data collected is stored under unique event codes
and indudes informetion relaed to the equipment affected, the start and end times of the
outage, classfication of the outage cause, gpproximae number of customers interrupted,
protection devices that operated, etc.

At the feeder recloser leve, data will be captured on any forced outages (generdtion,
trangmisson and digribution). There are four possible sources of outage time data a the
feeder leve:
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SCADA system—Where feeder status monitoring via SCADA exigts, the start and
end times of outages will be logged by the system control engineer a the System
Control Centre utilizing SCADA timestamps. Where available, SCADA will serve
as the primary source of outage information a the feeder leve.

DCI sentry outage monitors—at present, not al feeder reclosers are monitored via
SCADA. For feeder reclosers without feeder status monitoring via SCADA,
outage dat and end times will be logged by the sysem control engineer utilizing
timestamp information captured from the DCI Sentry outage monitors. There are a
totd of 13 subgtations (19% of totd subdtations and 19% of dl customers) across
the idand that we currently do not have SCADA monitoring or control dl of
which have DCl Sentry monitors inddled feeding information to the outage
detection system.

Outage log database—For planned outage duration a the feeder recloser leve, the
planned dat and end times will be cgptured and recorded in the outage log
database from outege requests submitted by fidd personnd requesting outeges.
The system control engineer will dso record the actud planned stat and end times
of each outage, needed for cdculaion of the reigbility indices on the day of the
actua outage in the same database.

Central call centre logs—in the event of a falure of the SCADA monitoring
and/or the DCI sentry outage detection monitors, the centrd cal centre logs will
be usad to provide outage start. This will be determined by the firg customer cdl
received, which confirms a feeder outage dart time. The outage end times will be
determined by the recloser or switch closing time as reported to the system control
engineer by thefield personnd and aso recorded in the cal centre log.

Sub-feeder level outage
Panned outages—for planned outeges a the sub-feeder leve, data would be
avalable primarily from outage log database. Where the DCl sentry system is
available, it could aso be used as a source of data

Forced outages—where avalable, the DCI sentry system will be used to provide
information on dart and end times of forced outages a the sub-feeder levd. The
DCl sentry sysem, however, does not monitor dl sub-feeder outages. Therefore,
where the DCI system is not available, the centrd cal centre logs will be used to
provide outage dart times. The outage end time will be determined by the recloser
or switch cosng time as reported to the sysem control engineer by the fidd
personnd and aso recorded in the call centre log.

As noted above, the higorica database does not contain dl the data required to ettimate
higtoricd SAIDI and SAIFI levels for forced outages at the sub-feeder level. However,
going forward, JPS will ensure that the dadbase is dructured and that dl the required
data is collected to cdculate SAIDI and SAIFI. Hence, in the rate reviews to follow, JPS
and the OUR will have sufficient data to set gppropriate benchmarks for SAIDI and
SAIF that include sub-feeder forced outages. At that point, the Q-factor can then be set
to include this set of outages.
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8.5.2 System total number of customers

Data regarding the company's totd active cusomer count is captured in the CIS hilling
records. Between January and August of 2003 active customer count varied between a
high of 521,444 and a low of 506,324. The vaidion is due to factors such as customer
additions;, disconnection of accounts for nontpayment, termination of accounts and hilling
of previoudy missed accounts.

8.5.3 Number of customers affected by the outage

Feeder level outages

JPS totd cusomer base is disaggregated among the twelve parishes with the
Kingson/St. Andrew Parish being further split into north and south sectors. Within the
digribution operdions divison, an enginexr is assgned opeaion and mantenance
repongbility for each feeder. The responsble engineer therefore tends to have an
excdlent working knowledge of individud and totd customers supplied via the feeder.

To determine the customer count per feeder, a census was catied out in the following
manner. The engineer used the hilling address from the CIS database and mapped this
information to the feeder route getting a totd count of customers per feeder. In instances
where feeders go across parish boundaries, the engineer was required to disaggregate the
count and conduct a physicd count of those customers.

The managers with responghbility for each of the three operating regions, into which the
digribution organization is split, have dso peformed a dmila execise JPS hes
compared both sets of data agangt daia gethered during a physcd count of customers
sarviced by severd feeders peformed a few years earlier. Where data sets showed good
comparism among them as wel as comparing favourably with the parish count, the data
was accepted. In ingances of less than favourable comparison, a more exhaudtive
examination was done. Compared to the hilling regiser count of 507,843, the cusomer to
feeder mapping daa initidly resulted in a variance. However, after various iterations, the
count was matched to the hilling register count on a parishrby-parish basis.

Where outages (planned and forced) are concerned a the feeder leve, it is therefore
proposed that the estimated number of customers on each feeder be determined from this
derived cusomer count liding. This lig will be updaied a the end of every year to be
used in the next years cdculaions. See Appendix A8 for the current customer count list
for the year ending 2003.

Sub-feeder level outages

JPS does not currently have customer count data a the sub-feeder leve. Therefore, it is
proposed that, for sub-feeder section outages, the number of customers affected will be
edimated utilizing the feeder pesk loading and the average utilizetion (MW) per customer
for that feeder.

Feeder pesk loadings are determined locdly a the subgtaion levd from the maximum
loading as recorded a the recloser per month (subgtation loading report). For some
feeders, 24-hour subdation feeder levd messurements exist via dectronic subgation
meters downloaded monthly. For these cases this loading informetion will be utilized as
the primary source. Utilizing this load reading, and the totd number of customers per
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feeder from the customer count list, an average utilization per cusomer can be computed
asfollows. (See Appendix A8 for the current listing of MW/customer for each feeder).

feeder peak |oading per month
number of customers on the feeder

Average customer utilization (MW/customer) =

For each planned outage on a feeder section, it is normd that during the submisson of
outage requests the requesting engineer indicates the number of customers to be affected
and/or the load to be interrupted. The load to be interrupted is normaly a dip-on reeding
(amperes) a the switch point done on a Smilar day to the day of the outage and recorded
on the outage request form sent to the sysem control centre Where the number of
cusomers is not provided and the load to be interrupted is provided, the number of
cusomers on the section can be edimated from the average customer utilization
(kW/Customer) for that feeder circuit. Specificdly, the edtimated kW loadings to be
interrupted as determined above will be used dong with the average customer utilization
for that feeder to determine the number of customersto be interrupted, i.e.:

Number of customers to be interrupted = Estimated |oad (kW) interrupted
Average Customer Utilization
(kW/Customer) for that feeder

Where naither is provided, the raing of the fuse (amperes) to be opened will be used a
proxy to estimate the load on the line section.

Load Transfers

Where there are load trandfers, the customer count on any feeder or sub-feeder will differ
from the norma count. At the present time, the outage log deatabase at system contral is
manudly updated whenever a feeder circuit is fuly tranferred. The load demand and the
number of customers are updated for the feeder to which the load has been transferred. In
this way, the number of customers interrupted can be consigtently caculated.

A dgraegy will have to be looked into for partia load transfers, which will either be a
physca count of customers on the tranderred section or a cdculation usng the load on
the section and the Average customer utilization. JPS proposes that the customer count be
edimated in the same was as proposed above for planned outages a the sub-feeder leve,
i.e, by usng the edimated load (kW) transferred and the average KW per customer on
that feeder.

Estimated load (kW)
KW per Customer for that feeder

Number of customersto be transferred =

Data Security
One concern regarding the measurement of any performance measure is data security. JPS

believes that the security of the rdevant daa is stidfactory. Specificdly, the man
database sysem to be utilized to store criticd information (outage log database) related to

outages operates in a secure environment and keeps a log of user access and data
entry/change. Once data is entered, changes can only be made via authorized access
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In addition, the customer count and the feeder loading information are only accessble to
the system administrator and the user is only required to enter times, dates, causes for
outages etc. Should discrepancies ever arise in the database, it is highly possble that easy
vdidaion or crosschecking can be obtaned via the other independent data capture
mechanisms aforementioned (SCADA, substation metering, cal centre logging system, or
the DCI sentry system) and aso from written logs kept by the operating personnd.
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Section 9: Coping with Exogenous Shocks: The Z-factor
As et out in the Schedule 3 (Exhibit 1) of the Licence:

“The Z factor isthe dlowed percentageincrease in the price cap index dueto eventsthat:

d) affect the Licencee s codts
6 aenot dueto the Licenced smanagerid decisons and
f) aenot captured by the other elementsin the price cap mechanism.”

Further, according to the Licence, such events will include the governmentimposed
obligations as soecified in Schedule 3 (Section 5) of the Licence. This means any
obligation imposad by the Government or its agenciesin the arees of:

environmenta standards, laws and regulations;

licencefees;

taxes other than generd income, corporate or generd consumption tax; and
any condition that gpplies specificaly to the licensed business.

Schedule 3 (Section 5) dso specifies that a government-imposed obligation shdl be
deemed to be materid only if the annud incremental costs of savings to the Licensee that
resllt amount to & leest J510 million adjused annudly for Jamaican inflation from the
date of the Licence. At 2003 prices, this would amount to J512.87 million.®

In the event that JPS cost increases due to events that are outsde of managerid control,
such effects should be taken into congderation under the Z-factor. JPS proposes that a
gened materidity threshold be set for items that fal under the Z-factor. For consistency
and usng the Licence as guidance, JPS proposes that a de minimis threshold of J$13
million, adjusted for inflation be s&t. This figure is based on the threshold set in the
Licence for government-imposad obligations of J510 million adjusted for inflation.

There are two pecific examples of items (this is not an exclusve list) that could affect
JPS codts but that are outsde of managerid control. The fird is the cost of insurance that
may rise due to natural disasters or events such as acts of terrorism. JPS suggests thet, in
the event of such increasesin codts, a Z-factor adjustment be alowed.

The cost of debt is a second example of items that would qudlify under a Z-factor
adjusment. In paticular, JPS cost of debt has a lower bound that is set by Jamacas
sovereign cost of debt. Jamaicas sovereign risk has increased over the past year, as
evidenced by rating downgrades from S&P and Moody's, Jamacas inability to access
international capital markets a reasonable rates, and a gill-high fiscd defict and levd of
debt. Jamacas soveregn risk outlook will depend upon the country's ability to

% This is derived by applying inflation rates of 7.7%, 5.8% and 13% for 2001, 2002 and 2003 respectively to the
origina amount of J$10 million.
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aggressvely reduce the fisca deficit, cortrol its debt burden while presarving socid
dability. This will prove a chdlenge Jamaca is among the most heavily indebted
countries in the world, a least amongst the rated sovereigns that have issued debt on the
international cepitdl markets. Debt ratios and the burden of debt savice on the
government's budget are a virtualy unprecedented levels.

Due to the precarious debt dgtuaion, the government has very little room to use
macroeconomic  policy to simulate the economy or to insulae the economy aganst
adverse shocks that can arise unexpectedly. The country therefore remains vulnerable to
external shocks Hence, due to the lack of policy flexibility that stems from the high debt
burden, macroeconomic and fiscd sudanability relies on an ungable equilibrium of a
dsable Jamaican dollar, economic growth, and fdling interes rates. There is very little
room for any deviation from dability in these varidbles. Any deviation can leed to severe
outcomes for the economy and sovereign risk. Fgure 9.1 bdow shows Jamaica's
overeign debt spreads in 2003 as well as those of other emerging makets and the
Caribbean and Centrd Americaregion.

Figure 9.1: Sovereign debt spreads of Jamaica and other regions (2003)
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JPS faces risks with regard to its future cost of debt within the rate-cap period as US$130
million of loans are due for refinancing in 2006. If Jamacds sovereign risk or globd
interest rates generdly rise, these could leed to a materid rise in JPS codts in a manner
that is outsde managerid control.

JPS therefore proposes the following:

If Jamaicas sovereign cost of debt—as measured by the estimated ten-year yidd
on Jamaican indexed bonds—changes; and

JPS cost of debt changes, upon refinancing, during the rate cap period; then
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JPS be dlowed a Zfactor adjustment, provided that the weighted average cost of
debt changes by more than 25 bads points and the maeidity threshold of J513
million (adjusted for inflation).

The dlowed adjusment can be capped by the extent of the change in the
sovereign cost of debt. In other words, if JPS interest rate on the refinanced
portion of debt rises by less than the rise in sovereign cost of debt, relative to the
sovereign codt of debt a time of submisson - i.e, 11.02% - then JPS is dlowed
the full adjustment based on the change in its cost of debt.

If, however, if JPS interest rate on the refinanced loans rises by more than the rise
in sovereign cost of debt, relative to the sovereign cost of debt a time of this
submission, then JPS is alowed an adjusment that is caculated on the basis of the
increase in the sovereign cost of det.

In the reverse scenario where the sovereign cost of debt fdls, then the adjustment
is agan caculated based on a change in cost of debt that is no more than the

change in the sovereign cost of debt.

For example, the current interest rate on one portion of the RBTT loan that is due for
refinancing is 11.90%. The tenyear yidd for Jamaica indexed bonds is edimated to be
11.02%. Assume that, in 2006, the tenyear yidd for Jamaican indexed bonds is estimated
to be 12.02%, i.e., arise of 100bps. Then:

If the loans are refinanced a a cost of 12.5%, this represents a change of 60bps
(rdlative to 11.90%). Since the change is less than the change of the sovereign cost
of debt of 100bps, the full cogt impact of the change of 60bps will be passed
through the Z-factor, provided tha it leads to the weighted average cost of debt
changing by more then 25bps and hes cost implications of more than J513 million
(in 2004 prices).

If, however, the loans are refinanced a a cost of 13.5%, this represents a change
of 160bps. Since the change is more than the change of the sovereign cost of debt
of 100bps, the only the cost impact of a change of 100bps will be passed through
the Z-factor, provided that it leads to the weighted average cost of debt changing
by more than 25bps and has cogt implications of more than J$13 million (in 2004
prices).
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Section 10: Inflation Adjustment Factor

The annud inflation adjusment cdause is the mechanism through which JPS adjuds its
non-fud tariffs to reflect annua changes in the US and Jamaican consumer price indices

The procedure involves the gpplication of an adjusment formula, dl to the base non-fue
tariffs to keep thee tariffs congant in red terms It is important therefore that di
accurately accounts for price movements to ensure cost reflective tariffs.

In reviewing the components of the current annud inflation adjusment formula, as
contained in the Licence and the 2003 Rate Schedule, two observationswere made:

The formula in the Rate Schedule is a sylised equation, which overlooks an
edement of the expresson. Consequently, successive gpplication of the formula as
it now exigtsto the rate base leads to under-recovery of revenues.

The formula in the Licence is different from the formula in the Rate Schedule. The
difference is caused by an omisson of an exchange rae term, which seems to be
typographicd in nature.

Neither formula accurately derives the correct inflation adjustiment required.

The following details JPS proposal for a modification of the annud inflation adjustment
formula. The modification would adjust the versons of the current formula, as presented
in the rate schedule and the Licence, so that it reflects the correct formula, as derived
from firgt principles.

10.1 Derivation of the Annual Adjustment Formula

Under the current tariff structure it is assumed that 60% of JPS non-fuel costs are foreign
(US) rdaed and 40% domedtic related. In addition, pat of JPS nonfud US related cost
is debt-financing cods. It is assumed that these debt-financing cods are affected only by
foreign exchange movements and not by US inflation. However, dl other US reated
cods are afected by both US inflation and foreign exchange movements.

Accordingly, for the adjusment formula to accurately capture the impact of inflaion on
the rate base it should be formulated asfollows:

Let,
b, °© Basenon-fud tariff a time periodt=0
b, © Basenonfud tariff at time periodt =1

De © Changein the Base Exchange rate

i, © USinflation rate (as defined in the licence)
i, © Jamaican inflation rate (as defined in the licence)

f o © USfactor = 0.6
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f, © Loca (Jamaica) factor = 0.4

d ° Debt factor = 0.4, where the debt factor, d accounts for portion of US relaed
non-fud cogt that is accounted for by debt financing costs. Under the current
licence, thisis st at 40%.

Then, the base non-fud rates a time 1 is given by:
b, =by|d (L + De)f,, + (1- d)(1+De)f, (@L+i,)+ f [L+i,)
Equetion 10.1

Equation 10.1 dates that the debt portion of US related costs (d) are affected by exchange
rate movements only, while al other US nontdebt costs (1-d) are affected by both the
exchange rae and US inflaion. The find term accounts for the Jamaican inflation
movement, which is applied to the locd cost component. Equations 10.2 — 10.5 beow
outline in detal how the inflaion adjusment formula is subsequently derived.
Smplifying equation 10.1 gives

b, = b, [0+ De)f [1+ @- d)i ]+ f+i;)

b1 =b0|_(fus + fusDe)[1+(1_ d)ius]+(fj + fllJ)J
b, =by|fe + fu@- d), + fuDe+ f Del- d)i, + f, + f,i,]

Equetion 10.2
Rearranging equation (10.2) gives
b, =b0l(fus + fj)+ fDe+ fusDe(l- d)ius + f (1- d)ius + £

Equetion 10.3
Since f, + f; =1, then
b, = byfL+ f,,De(t+ (- d)i, )+ f. (- d)iy, + 1] Ecption 104

Therefore, if we let dl be the inflation adjusment formula, then the ABNF a time 1 is
given by:

b, = by 1+ dl ] Equation 105
Where,

dl

f.Dell+ (- d)i )+ f (- d)i, + fii

lo.6De(1+ 0.6i,, )+ 0.6,

it

+0.4i | Equation 10.7

S

= |o.6De+ 0.6%De , +0.6%i, + 0.4, | Equation 10.8

Equation 10.8 gives the correct escdation factor, assuming that the USreated and
domedtic-related non-fudl costs account for 60% and 40% of totd costs respectively (note
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that JPS proposes that this assumption be revidited, see Section 12). However, the Rate
Schedule givesthisfactor as,

dl =|0.6De(l + 0.6i, )+ 0.4i, | Equetion 109
= [0.6De+0.62Dd , + 0.4i, | Equation 10.10

Comparison of equations 10.8 and 10.10 reved tha the team 0.6%i, is omitted from the
Rate Schedule factor in equation 10.10.

Smilaly, the Licence (Schedule 3, Exhibit 1) dates that the annud inflation factor
shouldbe st as:

d =|0.6De+ 0.6%i, +0.4i] Equation 10.11

which was derived ly expanding equation 7 above.  However, a typographicad error was
goparently made as Cewas omitted from the second term in equation 10.11 (compare
eguation 10.10 and 10.11).

10.2 JPS’ Proposal

In light of the judifications provided above, JPS proposes two modifications to the annud
inflation adjusment factor:

Firs, JPS proposed thet the inflation adjusment formula (dl) to be used with the
2004 taiffs be changed to reflect the true inflation costs incurred on JPS.
Therefore, any inflationary movements should be agpplied to the base nonfud
tariffs using:

di = f,De(+ (- d)ig)+ fo @- d)i, + i, Equaion 106 (restated)

Additiondly, subsequent reviews of Schedule 3 in the 2001 Electric Licence
should include this amendment to the dl formula

Second, while the f,f; and d components are currently assumed to be fixed,

the actual cost structure (USrdated cost reative to domegtic costs) of JPS will
vay depending, for example on foreign exchange movements, even if the cost
items remain unchanged. When the Jamaican dollar devadues rdaive to the US
dollar, the proportion of USrelated codts rises relaive to domestic costs. In other
words, fixed levels of fwi, fi and d over the five-year period is not likdy to reflect
the correct cost proportions as the foreign exchange moves. JPS therefore
proposes that these factors fs, f; and d be updated to reflect these movements.
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Specificaly, for 2004, JPS proposes sdting fus, fj and d be st based on the audited
accounts for the financid year 2003. As shown in Table 101, this would imply
that fus be revised to reflect a 76% US factor, with a corresponding change in the f;
factor to 24%. The debt factor d will dso be revised to reflect ®% of the US non
fuel costs being debt rdlated.” For 2005 onwards, JPS proposes that these figures
be reviewed and reset accordingly, to reflect the current proportions of US and
domedtic-related costs as well as debt-financing costs (See Section 12).

Table 10.1: Foreign and Local Cost Component for financial period ended
December 2003"

Actual Costs US$ component of Actual Costs
15000 o/é)?g ;‘(;? . s Equivalt‘e]:r;;z00
TOTAL NON-FUEL EXPENSES 18,365,676 59% 76% 13,949,690
Purchased Power (non-fuel) 3,477,385 11% 100% 3,477,385
O&M Expenses 6,189,680 20% 31% 1,925,465
Sinking (self-insurance) fund
contribution? 126,000 0% 100% 126,000
Debt Related Expense’ 8,572,611 28% 98% 8,420,841
Depreciation 1,960,574 6% 100% 1,960,574
Interest on Customer Deposits 151,770 0% 0% -
Net Financing costs* -262,731 -1% 100% -262,731
Return on Debt 1,091,442 1% 100% 1,091,442
Pre-Tax Return on Equity 5,631,556 18% 100% 5,631,556

Notes: 'Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this
report, audited accounts are not available. They will be available in March 2004; ? Self-Insurance Fund
Contribution taken from the Revenue Requirement for the Test Year Period (see Table 6.1). >Debt Related
Expense captures those US costs that do not move with US inflation. “Net Financing Costs excludes
Interest on long-term debt, which is captured in the WACC.

%' Figures in Table 10.1 are based on unaudited accounts. At time of submission of this report, audited accounts are not
available. They will be available in March 2004.
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Section 11. Implementation of the Performance-Based Rate-Making
Mechanism: the Global Price Cap

This section contains JPS proposd on how the price adjustment factor, (1+ dPCI), should
be gpplied. Two posshilities exist:

a gecific price cap—where each individud taiff is adjusted by (1+dPCl)
annudly; or

a globa price cgp—where the adjustment factor (1+dPCl) is gpplied to a basket of
taiffs  Within that basket, JPS would retan the flexibility of adjusing the
individud tariffsto different degrees.

JPS proposes that a globd ingtead of a specific price cep is applied. There are severd
advantages for having aglobd rather than a specific price cap:

It ismore flexible and easier to administer for JPS.

Economic theory suggests that JPS is in the best podtion to set customer-specific
cost-reflective and reverue-maximising tariffs. This point was dso made in the
report done by PPA/Frontier Economics on the commission of the OUR.

JPS current tariffs like most dectricity tariffs worldwide, reflect a cross
subsdisation between customer classes due to socio-politicd reasons. To goply
the price adjusment factor to individud tariffs could imply a freeze on the peattern
of crosssubsdisation over the five-year period.

There are other sound public policy reasons for having a globd price cgp. Some
economic literature shows that globd caps create incentives for utility rates to
converge over time to Ramsey prices® This work supports the view that global
cgps can promote efficient relative prices for utility services

Specificdly, JPS proposes the following:

the adjustment factor (1+ dPCI) be applied to the tariff basket. This is described in
the following;

% This result has been demonstrated in various contexts, prominent examples include |. Vogelsang and J. Finsinger, “A

Regulatory Adjustment Process for Optimal Pricing by Multiproduct Monopoly Firms’, Bell Journal of Economics,
1979, 151-171; I. Bradley and C. Price, op cit; |. Vogesang, “Price Cap Regulation of Telecommunications Services:
A LongRun Approach’, Deregulation and Diversfication of Utilities 1988, Boston: Kluwer Academic Publishers,
21-42; T. Brennan, “Regulating by Capping Prices’, Journal of Regulatory Economics, 1989, 133-147; and M.
Armstrong and J. Vickers, “Wedfare Effects of Price Discrimination by a Regulated Monopolist”, RAND Journal of
Economics, 1991, 571-580.
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any unused portion of the adjusment factor in anty one year can be brought
forward to the following year. For example, if dPClos were 10% in 2005 but JPS
chose to increase tariffs such that the weighted average increase in the tariff basket
were, say, only 7%. Then, in the following year 2006, if dPClogs Where 8%, then
JPS is entitled to incresse tariffs such that the weighted average increese in the
tariff basket isup to 11% (8% plus the unused portion 3% from 2005); and

JPS would submit its proposed tariff increases (within the price cap) to the OUR
each year. The company would ensure that the level of tariffs conforms to agreed
established policies (for example, to ensure protection of low income customers).

A taiff basket formula is a mechanism for weighting increeses in individud tariffs
imposed by the utility in question. The increase in each taiff is weighted by an associated
quantity for each tariff dement, normaly the proportion of revenues associaied with each

tariff. This weighted average increase of this tariff basket must not exceed the price
adjustment factor, (1+ dPCl).

Mahemdticdly, a taiff basket price control can be implemented according to the
following formulae:

é Pl+lq[
C ij ij
(1+dpPcl,)3 = Equation 11.1

- Qog | 1 VO3

JIN

g
a

F?jtqitj

JLLN

J

where:

P;j stands for tariff j (e.g., customer, energy and demand charge in the case of JPS)
of customer rate category i (eg., RT 10, 20, 40 and 50). For example in the
customer charge for Rate 10, the Rate 10 category is referenced by the i subscript,
and the customer charge by the j subscript;

g; Stands for the associsted quantity for esch tariff dement (for example, the
number of customers on Rate 10, the kWh consumption of those Rae 10
customers, €tc);

dPCl =dl - X — Q- Z; and

Super- or subscript t refers to the year.

Equation (11.1) can be re-expressed asfollows:
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where:

(l+dPcl)s =—2——

L Qoo
1 es
TU,_. =

(1+dpPcCl,)?

Qo
Qos

tij
i=1 j=1 P

(1+dPcCl,)?

8 s Equetion 11.2

i T pt
1 =1 P

’ QJO:

(1+dPcl,)3

rijt = revenue associated with tariff j of customer rate category i in period t

s, =share of taiff j of customer rete category i in totd revenue in period t =

asl; P, Qt
R g

R: = tota revenuein period t.

In words, this proposed formula is mathemdicdly equivdent to a weighted average of
price changes for tariff components, where weights are equa to each component's share
of revenue in the previous yesr.

The application of the price cap to a taiff basket, as characterised by Equation (11.2),
would work as follows. On June 1, 2004, tariffs that have been gpproved by the OUR and
based on the dlowed revenue requirement submitted in the rae filing, would be
implemented. These tariffs would include the customer, energy and demand charge for
each of the customer categories. In Equation 11.2 these are denoted as Pj. In the
following year on June 1, 2005, the tariffs would be adjusted as follows.

Step 1—The revenues recovered under each taiff for the financia year ending
December 30, 2004 would be recorded. The proportion of totd revenues
accounted for by eech tariff would be cdculaed. In the notation above, this would

H t
giveuss;;.

Step 2—For each taiff, cdculate the ratio between proposed new rate, Pij‘*l,

t+1
reltiveto the old rate, R} In the notation above, this gives# :

1]

Step 3—Multiply each the ratio of the new to old rate of each tariff (caculated in
dep 2 aove) with its corresponding proportion of tota revenues, cdculaed in
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dep 1 above This gives the increese in eech tariffs weighted by it proportion of
t+1

revenues. In the notation above, this gives gtj Lt
i

Sep 4—Sum up the weighted increese of eech tariff cdculated in sep 3. This

gives the weghted average increase in each tariff across dl customer rate
s & A"

caegories, denotedby 5 g S —

1j [
=1 j=1 Pij

Sep 5—This weighted average increese must not be grester than the price
adjustment factor (1+dPCl).
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Section 12: Foreign Exchange Adjustment Factor

JPS currently recovers its revenue through tariffs that are set on an assumed base
exchange rate. This imposes a high currency risk as a dgnificant share of JPS codts is
denominated in US currency. A foreign exchange adjustment factor is therefore gpplied to
these base taiffs in hbilling customers, to offset any movement in the Jamaican currency
relative to the US dallar.

The mechanism is outlined in the gazetted 2003 JPS Rates Schedule. It dtates that the
foreign exchange adjusment formula is agpplied to the totd base tariff (which includes
fud and IPP cogs) for dl cusomer dasses, on a monthly bass, usng the following
adjustment mechanism.

Tariff = Tariff, * [1+0.75* (EXC, , - EXC, )/ EXC,] Equetion 12.1

m-1
where:

Tariff , = Adjusted tariff for the month
Tariff, =Unadjusted tariff for the month
EXC, =Base exchange rate for Jamaican Dallars into United States Dollars.

EXC,.. = Billing Exchange Rate, defined as the daily weighted average for the
last day of the month prior to the billing month

Equation 12.1 above shows a 75% foreign exchange adjustment factor. This implies that
movements in the exchange rate will adjust the base tariffs by a factor of only 0.75. The
formulation was sa& in the 2001 Rate Submission when, a the time, it was determined that
approximately 75% of its costs were foreign related. (See Table A9.1 in the Appendix A9 for
details).

Figure 12.1 bdow illugrativdly shows the (then) proportion of fud and non-fue
loca/US related codts.

Figure 12.1: US Component of Total Costs in 2000%:

| Total Costs |

— Fud (40%) _‘ | Non-Fuel (60%) —‘

Locd (0%) Foreign (100%) Locdl (40%) Foreign (60%)

2 For the 2001 Tariff Submission, the actual cost for 2000 was used to derive the foreign exchange adjustment factor.
Seetable Al inthe Appendix for details.
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The foreign exchange adjustment factor was derived as a weighted average of the US
component of fud and nonfue cods, i.e.:

Foreign exchange adjustment factor = (40% x 100%) + (60% x 60%) » 75%

Andysis of the revenue stream since April 2001 has however reveded that the adjustment
mechaniam does not fully recover on foreign exchange movements. Specificdly, the
mechanism assumes that the cost dructure of the JPS remains fixed in the proportion
highlignted above and accordingly applies a 75% adjudment esch month. This
assumption, however, does not hold true for two reasons

The firg is that fuel price volatility over the last o years has led to shifts in the
proportion of fud cogt rddive to nonfud costs. As fue costs are 100% US-dallar
based, increases in the price of fud would, dl dse equd, lead to an increase in
JPS US-dallar denominated cods as a proportion of total costs.

Secondly, deprecidion in the Jamaican dollar has led to an increese in the
proportion of US$ related non-fud cogts rdative to the loca component.

Table 12.1 summarises the cost structure of JPS for the financid years ended December
2002 and December 2003. As can be seen, the weighted average of USS$ related costs
(nonfuel and fud) increased to approximately 86% of totd costs. Tables A9.1 — A95in
Appendix A9 outline in deal how thee proportions were origindly derived. It is
important to note that even if the US rdaed portion of non-fud coss hed remaned a
60%, the weighted average would have increased due to rising fuel costs.

Table 12.1: Summary Analysis of Overseas and Local Costs

Approved Allocations gggg”c'a' Year ended Dec | boriod ended Dec 2008
% of % US % of % US % of % US
Total Component of Total Component of Tota Component of
Actual Actual Actual
Non-Fuel Expense 60% 60% 62% 76% 50% 76%
(incl. IPP)
Fuel Expense
. 40% 100% 38% 100% 1% 100%
(incl. IPP)
Tota Expense 100% 75% 100% 85% 100% 86%

Note: Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this
report, audited accounts are not available. They will be available in March 2004.

In an datempt to correct the inherent limitations of the current mechanism while
maintaining cogt reflective tariffs, JPS proposes the following modifications to the foreign
exchange adjustment mechanism:

Separate fud and nonfud foreign exchange adjusment mechanisms, which
invaves.

- Converson of the fud rates from US currency to Jamaican currency using
the prevailing hilling exchange rate; and
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- Apply a foreign exchange adjusment formula to the non-fuel base tariffs
only;

Allowance for an annud review of the non-fue adjusment factor to check the
relative movementsin JPS' domestic and foreign non-fuel costs.

The proposed changes are further described in subsections 12.1—12.4.

12.1 Separate recovery of total fuel costs (including costs incurred due to
foreign exchange movements)

12.1.1 Current procedure
Fud cogs are currently trested as a direct pass through to cusomers each month. The

rates gpplied to cusomers hills however do not capture any movement in the exchange
rate over the month as these rates are converted from US dollars to Jamaican dollar terms

using afixed base exchange rate.

Any foreign exchange movement above or below the base exchange rate is dedt with by
goplying the foreign exchange adjusment dause outlined in Section 1. By 0 doing, the
JPS is assuming that the non-fud to fud ratio remans a the 60:40 leved for that month
and tha the revenue from hilling cusomers will cagpture 100% of fud cost (and 60% of
non-fuel costs).

12.1.2 Proposed procedure

With the implementation of the 2004 taiffs, the fud rates should reflect the actud fue
cods for the particular month converted using the prevailing billing exchange rate insteed
of the fixed exchange rae as is currently done.  There will consequently be no need to
have a foreign exchange adjustment gpplied to fud charges

12.2 Separate non-fuel foreign exchange adjustment formula

JPS recommends that the fue costs be removed from the derivation of the foreign
exchange adjusment factor and that a factor be derived based soldy on nonfud cods.
This foreign exchange adjusment will be trested as a separate line item on customers
bills as is currently done. The applicable factor for Equation 121 will however now be
determined based on the cogt items liged in Table 12.2 bdow. The cog figures in Table
12.2 ae for the financid year ending December 2003, during which the US-rdated non
fud cods accounted for 76% of totd nonfud costs. JPS proposes that for the first year
of the 2004 taiffs, the proportion of USreaed non-fud codts be determined a 76%,
based on actud proportions of US currency denominated cost and domestic currency
rdlaed cogts in the financid year 2003, as indicated in Table 12.2. It should be noted thet
this ratio may not remain congant in subsequent years and o0 will no longer be assumed
fixed. (see Section 12.3 below).
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Table 12.2: Analysis of overseas and local non-fuel costs for the period ended
December 2003*

Actual Costs us$ compgg;gt of Actual
15000 % of Total (3% Equivalent)

Expense % J%000
TOTAL NON-RUEL EXPENSES 18,365,676 59% 76% 13,949,690
Purchased Power (non-fuel) 3,477,385 11% 100% 3,477,385
O&M Expenses 6,189,680 20% 31% 1,925,465
Payroll, Benefits & Training 3,476,293 11% 2% 69,526
Third party services 909,778 3% 35% 318,422
Materials & Equipment 432,635 1% 100% 432,635
Office & Other expenses 924,274 3% 80% 739,419
Insurance expense 384,697 1% 95% 365,462
Bad debt write-off 62,003 0% 0% -
Other Expenses 1,975,613 6% 92% 1,823,843
Depreciation 1,960,574 6% 100% 1,960,574
Interest on Customer Deposits 151,770 0% 0% -
Net Financing costs® -262,731 -1% 100% -262,731
Sinking (self-insurance) fund contribution® 126,000 0% 100% 126,000
Return on Rate Base (WACC) 6,722,998 22% 100% 6,722,998
Cost of Debt 1,091,442 4% 100% 1,091,442
Pre-Tax Return on Equity 5,631,556 18% 100% 5,631,556

Note: Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this
report, audited accounts are not available. They wil be available in March 2004; 2Net Financing Costs
excludes Long Term Debt, which is captured in WACC; 3 Self-Insurance Fund Contribution taken from the
Revenue Requirement for the Test Year Period (see Table 6.1)

12.3 Annual review and adjustment to the foreign exchange clause

In light of the potentid exposure that foreign exchange movements imposes on the JPS, it
is proposed that an annua cog review be done usng the audited financid datements for
the cdendar year prior to the rae adjusment. This is to check the reaive movements of
nonfued US$H denominated and locd costs. JPS will accordingly modify its adjusment
fector to reflect this change.  To fadlitate this, JPS could provide audited information to
the OUR on the proportions of US and domedtic rdaed cogts, dong with the audited
financid statements.

12.4 Implications for annual Inflation adjustment

Any amendment to the adjustment factor would adso have implications for the Annud
Inflation Adjustment Formula (dI in the PBRM mechanisam). Spedficdly, the inflation
foomula dso incorporates the reaive proportion of foreégn and locd nonfud costs
(currently assumed to be 60% and 40% respectively). Therefore, changes to these
proportions will be reflected in the d factor as well (see Section 11). This can be
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expected to reduce to annud inflation adjusments as US inflation is currently
sgnificantly below the domestic (Jamaican) inflation.
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Section 13: Fuel Cost Adjustment Factors: Heat Rate and System Losses

Schedule 2 (“Ovedl Standards’) of the licence authorizes the OUR to specify a totd
sysem loses taget for JPS. According to the Licence, totd system losses is the
difference between energy generated and energy for which revenue is receved.
Soedificaly, it is the totd generation less sales, divided by totd generation.

Further, according to Section 3(D) of Schedule 3 of the Licence

“the Licensee shal apply the Fuel Rate Adjustment Mechanism that is in force on the date
of this Licence. The Fue Cost Mechaniam that is in force on the date of this Licence is
described in Exhibit 2.”

The provisons of Exhibit 2 are that the totd applicable energy cost for a given hilling
period indude:
“The cost of fuel per kilowait hour (net of efficiencies) shdl be caculated eech month on
the bass of the totd fud computed to have been consumed by the Licensee and
Independent Power Producers (IPPs) in the production of dectricity as wel as the
Licensee's generating heet rate as determined by the Office at the adjustment date and the

IPPs generation hest rate as per contract with the IPPs and systems losses as determined
by the Office a the adjustment date of total net generation (the Licensee and IPPS)”

It is clear that the Licence contemplates that under the price cap tariff period commencing
June 2004, totd system losses and hest rate will remain discrete indices of JPS  efficiency
in fud cos management. These messures are in addition to the introduction of other
productivity and service qudity messures embodied in the “X” and “Q" factors. The
Licence is however dlent on the methodology to be goplied in determining the target
vdues for JPS or the tems and conditions of implementation of these efficiency
messures. The trestment of the system losses target for caendar year 2003 from Schedule
2, implied that the Licence has ceded discretion to the OUR and JPS to agree on this
process.

This section puts forward JPS proposas for the determination of heat rate targets and
tota system losses for the price cap period 2004 - 2009.

13.1 Heat Rate Targets

13.1.1 Key Expectations
The objective of stting a heeat rate target for JPS is to assure customers of least cost
unavoidable fud rates by providing an incentive for JPSto:

improve its redive efficiency of converting chemicd energy to dectricd energy;

and
ensure the economic dispatch of al available generation sets.

JPS believes that the fallowing principles should be gpplied in setting any heet rate target:
The target should adequatdy and redidicdly reflect the avalable and future

(within the ratecgp peiod) generding flegt’'s capabiliies and legitimae
condrants.
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13.1.2

JPS should be provided with an adequate medium-term planning horizon without
unpredicteble target changes This is particularly important in the context of the
price cap regulatory regime.

The target change intervad should permit JPS the opportunity to harvest gains due
to the capitdl and effort invested in meeting and exceeding the agreed target.

JPS’ Heat Rate Variables

JPS heat rate performance over the five-year price cgp period will depend on severd

factors;

the economic digpetch of al generation units;
the addition of new units and
the improvements made to exigting units

Each isdiscussad in the following sections.

Economic Dispatch

The economic dispatch of units refers to running only the mogt “efficient” units to meset
the instantaneous demand. In this case the mogt “efficient’ units are those units that have
the lowest varigble operating costs. The factors affecting economic dispatch include the
following:

Rdiahility - i.e, making sure that units are up and running when needed,;

Trangmisson condraints - for reasons of system security, security-congrained
economic dispatch is sometimes necessry under contingency Stuations, to serve
the demand and keep the power qudity within acceptable limits; and

Spinning reserve - this is used to provide some leve of security for the power
sysem by dlowing for spare cgpacity on the operating units & any indant. This
spare capacity is usad to offsst any shortfdl in online avalable capacity in the
shortest possble time. Combugtion turbines, and diesds have the capability to
increese load ggnificantly over short duration. In contradt, Steam turbines take
longer due to thermodynamic congderations. Run of river hydros operate & a MW
output congstent with their available stream flow.

The heat rate of most units is best a loading levels close to maximum loading and
increases (worsens) as the output is reduced. There is no singular gpproach to
determining the levd of spinning resarve to carry on the sysem. Some utilities run
thelr system with spinning reserves equa to the largest generator on the system.

In JPS case, given the mix of generating units on the system, carrying reserves
equivdent to the largest unit (presently 120MW) would increese or worsen the
sysem heat rate as this involves a grester continuous utilizetion of combustion
turbines in norma operating modes. The cost of fud to these combustion turbines
would aso dgnificantly increase the overdl fud hill. In practicd terms dso, it is
not possible to carry enough reserves on JPS system to completely mitigete the
loss of load for the loss of the largest unit, given the design characteridics of
exiging plants.
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The present drategy employed therefore involves carrying spinning reserve, which
can protect the sysem from the trip of the smaler units (up to 30MW). With the
loss of an online generating unit larger than 30MWSs, a shed-and-restore drategy is
employed. For this drategy, the spinning reserve takes up a portion of the load logt
while offline quick-gat combudtion turbines conditute “operaing reserves’,
which are darted within a few minutes after under-frequency load shedding, to
restore customer supply.

The heat rate and the “Q” factor are therefore inter-rdated. Running JPS system
with grester spinning reserve would somewhat improve “Q”, but would aso hurt
heat rate performance and fuel codts It is therefore crucid to ensure tha the
targets set for heat rates and Q are compatible so that maximum vaue redounds to
the consumer.

New Generating Units
The introduction of new generding units to the sysem is dictated by severd interrdated
variables. The extent to which new generators affect the system hest rate depends on:

the Sze of the new unit rdative to the Sze of the exising system;

the difference between the new unit’s heet rate and the system hest rate;
the capacity factor or levd of utilization of the new unit; and

the time within which the new unit is added to the system.

The effect of any one new unit on the sysem heat rate can be determined by moddling
the new unit in the sysem’'s economic dispaich modd. As JPS system grows, any single
new unit will have alower impact on the total system hext rate.

Improvements to Existing Units

Changes to exiging units to improve heat rate can be dassfied as ether operating
improvements or desgn improvements. JPS has invested dgnificantly in the existing
sysem over the past years to effect operaing improvements. The heat rate performance
of these exiging units represant the best levels tha will be achievable even with this
investment stream sustained over the next five years.

Cregter leves of efficiency may be achievable with some design improvements but
possbly with grester invesment requirements. At present, no direct plans have been
formulated to achieve any such design improvements. Given a target heat rate however,
JPS feds that it should be given the laitude to decide the extent to which it invests in
underteking heet rae improvement through desgn improvement activities with the
commensurate gains being trested as return on these investments.

13.2 JPS’ heat rate performance 2003

Prior to 2002, the heat rate target was set for JPS therma units only (12,976 kJkwWh) and
represented a disadvantage to JPS as the system cost optimization process included the
IPPs, sometimes to the detriment of the JPS heat rate performance. However, the target
was changed in 2002 to 11,900 kJkWh with the induson of the IPPs and the hydro
energy in the system heat rate cdculation. The current heat rate target of 11,600 kJkWh
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was approved by the OUR effective April 1, 2003 on the same bass. Table 13.1 shows
the actua system hest rate achieved for the years 1999 to 2003 versus the targets.

Table 13.1 System Annual Heat Rate (kJ/kWh): 1998- 2003

Year System heat rate Target System Heat Rate
1999 12,872 12,976
2000 13,234 12,976
2001 13,384 12,976
2002 11,888 11,900
2003 11,554 11,600 *

* Target changed to 11,600 KIKWh in April 2003

As shown in Table 131, in 2003, JPS has outperformed the heat rate target. Going
forward, however, JPS will face chalenges in begting the 2003 performance. This is for
the following reasons

JPSislikely tolose 6BMW capacity from Jamal co; and

Coupled with demand growth, this will reduce margins and cause JPS to utilize
more of the less efficient units to meet demand. This will tend to reduce
performance on heet rates.

13.3 Proposals for Heat Rate Targets 2004 - 2009

Based on the compostion (present and planned) of the system’s generation set and the
projected availability and dispatch, JPS proposes the following heet rate targets:

11,500 kIJkWh going forward from 2004; and

11,100 kJKWh when the generdtion expandon, as dealed in the LCEP, is fully
implemented. This is expected to take place in 2007. However, in order to retain
the right incentives, JPS proposes that the effective date of the new reduced target
not be set now, but rather be dependent on the actud implementation date. This
would ensure that JPS does not, for example, face the incentive to bring on the
new plant even if sdes growth and other factors suggest that the implementation
should be ddayed. Such a perverse incentive would be ultimady detrimentd to
the customer.

Appendix A10 contains the supporting details of the forecasted generation mix
over the period. The targets are based upon average higtoric performance of the
generation units as well as esimated performance of future units that are expected
to be commissoned over the five-year timeframe.

While tariffs, as well as the “Q” and “X” factors will be set and known for the 5
year rae cap period, the indicative heet rate target should aso be st and known at
the outst, for the 5-year period.

The hesat rate target should continue to be a system hegt rate target - as opposed to
aJPS target - to encourage the correct dispatching of IPPs,
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13.4 System Losses Target

In kesping with Schedule 2 (EOCS6) of the Licence, the OUR and JPS agreed on a
permissble sysem loss target a 15.8% of totd net sysem generaion from January 2003
to May 2004. Overdl loses have remaned stubbornly high over more than ten years,
ranging from a high of 21.38% in 1992 to a low of 16.03% in 1996. Over the past 20
months, losses have risen reaively sharply, in spite of Sgnificant revenue protection/loss
reduction efforts. The average system loss for 2002 was 17.2%. At year-end 2002 the
figure was 17.8%. A marked increase in losses was seen during the latter haf of 2002 thet
has continued well through 2003.

For the tweve months ending December 2003, totad system losses gpproximated to
186%, a negative variance of 2.8 percentage points from target. This represents a
condgdent and growing negaive variance dnce the target was established resulting in
year-to-date revenue imparment of $259 million, due to the pendty incurred under the
Rate Schedule redtricting the full recovery of fud revenue. The deterioration in losses is
conddered to be principaly related to Jamaicds worsening economic cdimae over the
past 12 months paticulaly the decline in the vaue of the Jamacan Dodlar and a
dgnificant increese in inflation. Fgure 131 shows the trend in JPS sysem losses
between 1994 and 2003.

Figure 13.1: JPS System Losses 1994 - 2003
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Totd system losses can be categorized into the following three groups:
Technicd losses,
Operationd commercid losses, and
Socid commercid losses (theft).

The following documents the various initigtives JPS has undertaken to sem system losses
and in particular commercid losses over the padt five years:

114




13.4.1Technical losses

There have been severd ongoing initidives amed a trimming technica losses. Within
the past five (5) years, seventeen (17) feeders were upgraded from 138 kV to 24 kV,
smultaneoudy increesing feeder capacity while reducing technicd losses by 0.80%.
Savice to a 15000-kVA customer was upgraded to 69 kV from 24 kV, yidding a 0.38%
loss reduction.  Didribution transformers added to the system during the period have been
o a low-loss desgn with some 3000 high-loss digribution transformers being replaced a
falure by low-loss units over the period. Inddlation of a number of bulk cgpacitor banks
within substations and feeder capacitors amed a boogsing voltage and reducing technica
losses, was dso implemented.

JPS' technical loss spectrum is presently disaggregeted as shown in Table 13.2;

Table 13.2: JPS’ technical loss spectrum

Generator Step Up Transfamers 0.3%
Transmission Lines (138/69 kV) 1.5%
Substation Transformers 0.4%
Medium voltage Distribution (24/13.8 kV) 2.2%
Distribution Transformers 1.6%
Low Voltage Distribution 3.0%
Total 9.0%

13.4.2 Commercial losses

At 95% of ne generation, commercid losses are comparable to tha of a number of
countries within the development drata in which Jamaica is ranked by the World Bank.
In Ecuador, totd sysem losses average 23%; in Mexico, the loss is 18%, gpproximaedy
9% technicd and 9% commercid. Nevertheess by the industry best standards to which
JPS has been benchmarked, this level of lossesis high.

The contributory factors to losses of this nature are many and complex. Jamacas less
than robust socid and economic environment over the past two decades have fostered
conditions conducive and encouraging to eectricity theft. Simultaneoudy, week date law
enforcement and severd deficiencies in JPS  business operations have created
opportunities for such losses that have been increasingly exploited.

Contributory factorsinclude:

Socid and economic factors

— Tenyear economic depresson

- High rate of unemployment

- Generdly high crimerae

- Wesk law enforcement

- Rdaivey low pendty/fine for eectricity theft
- Garrison communities phenomenon

Business Deficiencies
- Past unavailability of meters resulting in direct connections
- Colluson by fidd operatives (company and contractor)
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- Wesek internd controls over adjustments to accounts
- Deficient record kegping

- Week audit procedures

- Improper accounts sst-up

Network access

- Large dretches of unrinsulated secondary network offering easy access
- Unsealed Meters

- Exposed, energised terminals when meters withdrawn from service.

For the vast mgority of dectric utilities, the commercid component of system losses is
generdly due to factors fully within the utility’ s control, for example:

Polarity reversd of a current transformer (CT) in a three phase system during
inddlation will result in only 30% of energy consumed beng recorded on the
customers meter.

Improper st up of accounts contribute to dgnificat losses, eg. a multiplier
entered as 60 ingead of 600, will result in an account being hilled for only one-
tenth the actua consumption.

Potential transformers (PTs), CTs and meters, which become defective while in
service are dso magor commercid loss contributors.

Within Jamaica, the largest components of commercid losses are due to factors not
entirdly within the utility’s control.

An andyss of JPS commercid loss profile yidds the breakdown as shown in Table 13.3.
Energy consumption by “throw-ups’ is primaily based on a February 2001 survey of
12850 illegd connections in nine inner cty communities which reveded average
consumption of 189 kWh per month per connection. Inner city communities are
edimated to account for gpproximetdy 50% of the 150,000 throw-ups scattered across
Jamaica. These communities likey al consume smilar levels of dectrica energy as the
communities surveyed. The bdance of “throw-ups’ are estimated t© each consume a “life
ling’ quantum of dectricity energy, i.e 100 kWwh per month. Totd annua energy
consumption due to “throw-ups’ is 260,100,000 kWh, ie 7.0% of net generdion.
Disggregation into the remaning categories is based on datidicd daa aisng from
various audits.
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Table 13.3: JPS’ commercial loss spectrum

Cause Losses
Operational commercial losses

Defective equipment 1.7%%

Incorrect Installations 0.2%

Improper account set up 0.1%
Sub-total 2.0%
Social commercial losses

Throw -ups 7.0%"

Other theft 0.5%
Subtotal 7.5%
Total 9.5%

In recent years JPS has pursued a “carrot and gtick” drategy in its effort to control and
reduce commercid losses. These initiatives have distilled to focus on three primary aress:

Removal of illegd connections, throw ups and other direct connections;
Tightening of interna controls (including audits of large accounts); and
Converson of illegd usersto legitimate consumers,

More specificdly, JPS efforts to reduce commercid losses ae summarized in the
following.

Removd of “throw-ups’ - Wires thrown up and hooked onto JPS open, low
voltage, secondary conductors, reman the mos visble obvious and public
manifestation of commercid losses. They are dso the most prevdent form of
eectricity theft. In tems of individud energy use, however, this mode of
dectricity theft ranks a digant second to other more sophidicated versons of
illicit abdraction, such as meter bypasses by commercid enterprises and large
resdentid customers, in its impact on energy losses. Neverthdess, as can be seen
from the andyds, throw-ups cumulaively account for the lion's dhare of
commercid losses and JPS has higoricdly placed great emphasis on this mode of
dectricity theft in its sysdem loss reduction initiatives. Based on inteligence data,
in mog communities, throw -ups are restored not very long after being removed.
In alimited number of communities, the restoration rate has been alow 50%.

% pDefective equipment includes equipment that has failed as well as equipment that has been tampered with.
31 | osses attributable to throw-ups based on average 189 kWh/morth energy consumption for inner city communities
and 100kWh/month life line energy consumption for others.
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Tightening of internd controls - One of the clear wesknesses identified in an early
management audit consequent on the change of ownership of JPS was the porosity
of its internd controls. This presented abundant potentid for revenue leskage.
Such leskage would be most readily obvious, verifidble and of grestest revenue
impact in the large customer rate categories. Audit of these accounts was therefore
congdered an effective srategy for loss reduction.

Community outreech - The third axis of JPS drategy was a campagn to convert
illegd consumers into cugtomers. This it atempted to do through a community
outreach programme working in conjunction with loca politicd leaders. Inner-city
communities, and in paticular those identified as “garrison” communities, were
offered assdance in regulaizing ther dectricity supply in exchange for a
minimum number of resdents sgning on. In an effort to reduce losses recover
some revenue from these consumers and trandtion to the normd applicable
resdential rates, a flat rate tariff was introduced in severa communities. Data
from 10 communities surveyed indicated an average monthly energy consumption
of 189 kWhillegd connections. However, the fla rae was st up assuming a
monthly consumption of only 109 kWh/cusomer. While this effort succeeded in
legitimisng about 1,600 consumers, it has not been particulaly successful, as only
a hendful of these consumers have consgently honoured their commitments.
Given the extremdy voldile nature of many of these communities, the norma
enforcement mechanism  (discomnection of ddinquent accounts) cannot  be
routindy employed, thus weakening the “stick” dement of the strategy.

JPS commercid loss reduction efforts are summarized in Table 13.4.

Table 13.4: JPS’ commercial loss reduction efforts 2003

RPD operations No. of activities
Raids 250
Arrests 164
Throw -ups removed 34,260
Metered accounts investigated/corrected 10,061

Customer service investigations

Meter inspections 42,027
Defects identified/corrected 17,211
Large account audits

Accounts audited 1,734
Defects identified/corrected 848

Between January and December 2003, JPS Revenue Protection Department (RPD)
conducted 250 operaions resulting in 164 areds and the removad of 34,260 illegd
connections (throw -ups). RPD dso investigated 10,061 metered accounts and identified
and corrected 3,214 irregularities The large account audit team audited 1,734 accounts
and identified 848 irregularities.

13.4.3 Future Initiatives
JPS planned initiatives to reduce commercid losses include the following.
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Wiring inititives - The domedtic, lifdine rate mekes dectricity in Jamaica
dfordable to dmogt the entire population spectrum. A mgor impediment to
affordability of the product, however, is the cost to wire and have the premises
certified for connection of the dectricity supply. JPS has an ongoing relaionship
with the Rurd Electrification Programme Limited (REP) whereby REP requires
rurd households to pay 10% of the cogt for basc house wiring following which
the REP will wire the house. A house wiring loan account payable over three
years, is st us for the individud as an integrd pat of the individud's dectricity
account. Funds collected by JPS under the loan account are remitted to REP. REP
has recently been mandated to provide a smila sarvice to urban, inner city
communities. JPS plans to work closdly with the REP in furtherance of this new
mandate.

Another sgnificant impediment to affordability of the product has been the cost of
extending power lines A more cusomer friendly line etenson policy haes
recently been put in place to hep overcome this problem. Closer collaboraion
with REP has been initiated to ensure that the needs of consumers who do not
meet JPS criteria but may meet REP criteria are addressed.

In order to be regponsive to those limited ingtances where extensons may satisfy
neither JPS or REP's criteria or where an individud is unable to afford the cost of
basc house wiring, discussons will be initisted with the Government Electricity
Ingpector to dlow medium term “temporary”, metered accounts to be established
a the termind point of the JPS supply. Such accounts will not only be metered but
will dso be required to include a bresker/fused disconnect. Rather than resorting
to deding dectricity, an individud could then run sarvice from the metered
location to the point of eventud use Incorporation of a bresker/fused disconnect
will dso aford such individuds some degree of safety from eectricd shock or
fire.

Audits - Audit of large (RT 50, RT40 and sdect RT20) accounts has recently been
assigned to the audit department. Their mandate is to ensure dl RT50 and RT40
accounts are audited within three months of being set up and annualy theresfter.
The purpose is to identify and correct recordkesping ddficiencies (such as
incorrect billing multipliers), meter defects, etc.

Audit of RT20 accounts is to be accomplished every five years. Audits not only
ensure meters accurately record energy consumed but aso that correct potentia

and CT data are used for hilling. These audits have dready identified a number of
issues that had not been previoudy noted.

Meters - The meter-ordering process has improved therefore avoiding the need to
direct connect customers. Improvement in the meter control process, particulaly
a cusomer sarvice centres, is being implemented to minimise the risk of meters
being withdrawn from stock and ingaled without proper authorisation. Particular
attention is being given to the timely return of meters to the Meter Department
after withdrawa from service.

A large number of ingaled meters are unsedled. This condition has arisen because
most disconnections are performed  through contractors who have not previoudy
been trusted with disconnection seds. The Customer Service Depatment has
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implemented the practice of issuing sedls to contractors while ensuring such issues
are grictly accounted for.

The Customer Service Department has dso implemented a project to ensure dl in
service meters are resedled. A smilar effort attempted some years back was not
successful. At that time, withdrawa of each meter, inspection of meter socket
internds for shunts and meter testing prior to reinddlaion and reseding was
required. The process proved extremedy lengthy and the effort was aborted without
being concluded. Conditions have deteriorated further since thet effort.

While seding of meters without inspection risks the possbility of some by-passes
being ‘legitimised behind a company sed, leaving meeas unseded fadilitates
meter remova and reinddlaion without detection with far grester potentid for
theft. The Customer Service Depatment will aso more rigoroudy review fidd
ingpections and corrections to advancing meters reflecting sgnificant (i.e, grester
than 100 KWH) monthly consumption.

Persstence and prosecution - While just less than hdf of the commercid loss
component of sysem losses is due to the conditions mentioned earlier, the
remainder is due to gpproximady 150,000 highly visble “throw-ups’ providing
savice to dructures primarily within informd, inner-city communities. Because
of a perception of lack of consequences associated with this practice, the
phenomenon hes infiltrated into many formad middle-income communities. A
much higher profile is now being given to the remova of the “throw-ups’. Severd
of these rads have receved coverage by both the dectronic and print media
Arrest and imprisonment of persons responsble, are being pursued to remove the
perception of lack of consequences. Additiondly, in past times, areas were likey
to escgpe being raded more than once a year. Individuas therefore restored
“throw -ups’ shortly after a raid with little chance of being disurbed for another
year. The present focus is to not only arest and prosecute individuds for theft, but
also conduct repegted raids into aress to remove the feding of comfort.

Severd individuds, including commercid customers, have dready been arrested,
convicted and fined under this new thrus. In some aess the “throw-up’
phenomeron agppears lagdy due to less than sdidfactory socio-economic
conditions. In cothers the problem gopears to be primaily due to prevaling
attitudes of lawlessness.

Insulation of conductors - Insulated secondary conductors (duplex, triplex and
quadruplex) ae now used dmost exclusvely. A number of exising, open
secondary circuits are dso being rehabilitated usng insulated conductors. At the
same time secondary runs ae being shortened (and the Sze of associated
digribution trandformers adso reduced). The measures will make theft more
difficult.

Multi-sector initiatives - In addition to continued vigilance and enforcement of the
measures outlined earlier, one of the primary drategies now being pursued by JPS
is to forge a broader codition of forces for a renewed thrust a reducing
commercid losses. At the centre of this renewed effort is an acknowledgement
that many of the factors driving the growth of commercid losses are outside the
ability of JPS to control or dgnificantly influence JPS has therefore initisted a
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multi-sector, multi-prong approach canvassing support from the reguletor, civic
society, the politicd directorate, commerce and the media Closer ties will be
forged with law enforcement agencies to ensure adequate security protection is
avalable to aford saofe passage into and out of garrison communities to address
theft problems.

Beyond the next few months, it is anticipaied that the stigma associated with the
rik of ared, fines, imprisonment, eic, will cause individuds involved in more
sophigicated means of illegd abdraction of dectricd energy to  dess.
Progressve audits of more R20 inddlations and audits of sdect apartment
complexes, comparing cumulaive, billed energy consumption to consumption
recorded by a temporary, master meter will ad in detecting conceded by-passes
and yidd further system loss reductions.

JPS planned initiatives to control technica losses include the following:

New didribution transformer additions will continue to be of low loss desgn.
Transformers that fal will aso be replaced by units of low loss design. Over a five
(5 year peiod, fifteen thousand (15,000) new trandformers totaling 750,000
kVA, will be added to the sysem. Four thousand (4,000) replacement units,
totdling 200000 kVA will be inddled over the same period. The distribution
sysgem will change from a mix of about 34% low loss66% high loss transformers
to 54% low losg46% high loss trandformers over the period. The contribution of
digribution trandformers to the technica loss spectrum should decline from 1.6%
to 1.2%, with total technical loss aso dedlining 0.4%.

Voltage upgrade of odect feeders will dso be targeted to enhance load
trandferability/feeder capecity while at the same time reducing system losses. Six
feeders have been targeted for upgrade during 2004. A further dx feeders are
targeted to be upgraded during the five year review period. These upgrades should
reduce the technica |oss spectrum by 0.4%.

The feeder power factor target has recently been revised to 098 from 0.95.
Improvement in feeder voltage profile, to be achieved by inddlation of capacitors
digributed dong feeders, will reduce technicd losses. About 22,000 kVAR of
new cgpacitors were indaled during 2003. A smilar capacity of defective banks
were repaired and returned to service. A further 20,000 kVAR of new capecitors is
earmaked for ingdlation in 2004 with incrementd additions in subsequent years
to satisfy the new power factor target.

Approximately 18,000 kVAR of subgation cgpaditors will be reocaed to
corporate area subgtaions, to be used on a contingency basis for voltage support
when mgor generdting units in the corporate area must be removed from service.

Thiswill dso yidd minor reduction in the technicd loss spectrum.

13.5 Proposed System Loss Targets

JPS proposds regarding system losses are based on the following:

Technical loses - As noted above, aout 9 percentage points of system loss is due
to technicad losses. This levd of technicd lossss are not unreasondble in the
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context in which JPS operates® Technicd losses cannot be reduced via
operdtiond changes, but only through investment in new equipment such as
transformers, conductor, insulators, etc. JPS would reduce technica losses by 1
percentage point if the OUR dlowed for the recovery of these costs from the
tariffs.

Operational commercid losses - About 2.0 percentage points of system loss is due
to ‘operaiond commercid’ losses. These losses can be reduced via operationd
improvements  including meter-seding,  billing  determinant  audits,  meter
ingpections, meter reader controls, internd  controls, etc. Reduction of these
operaiond commercid losses requires much labour and diligence, but smadl
amounts of capita expense. JPS has the expetise, tools and systems to reduce this
type of loss and will continue to aggressvely pursue this type of loss. This loss
spectrum can conceivably be reduced from its present level of 2.0% to about 1.0%
notwithstanding prevailing economic conditions.

Sodal commercid losses - About 6 percentage points of system loss is due to out-
right and blatant theft of dectricity by resdentid users with no metering system or
goproved house wiring system. Such losses ae predominantly due to socio-
economic factors thet are largely outdde of JPS influence. JPS believes that this
type of losses can only be reduced via a combined patnership between
Government, civil society and JPS. Reduction of these losses will reguire
technical items such as proper/safe house wiring and meter, plus education,
culturdl change and enforcement. Reduction of these losses will not take place in a
few years, but rather over a generation. In the short-teem neither operationd
changes nor investment in new assets will reduce these type of losses. Persistent
atention is, however, reguired to deter further expansion of the problem.

The target should adequately reflect the influence JPS can exercise towards reducing
system losses. Specificdly, while JPS is able to influence technical and some commercia
losses, the most prevdent forms of commercid losses are beyond JPS control. It would
be unfair of the OUR to set target losses that pendize JPS in pat for a loss that JPS
cannot reduce on its own. A broader group of stakeholders, incdluding the government and
civil society must be involved in meeting the system loss target.

JPS therefore proposes that, over the five-year period, a target be st to reduce technicd
losses by 1 percentage point and ‘operationd commercid’ losses by 1.0 percentage

points. Therefore, the correct sysem loss target should, over the five-year period, be
8.0+1.0+7.5=16.5%. The proposed trend is summarized in Table 13.5.

% See PPA (2002), OUR Electricity Tariff Sudy, July; in association with Frontier Economics, page 20.
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Table 13.5: Proposed System Losses Targets 2004 - 2009

Year 2004 2005 2006 2007 2008 2009

System Losses (%) 180 17.7 174 17.1 16.8 16.5
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Section 14: Treatment of IPP costs

JPS has Independent Power Purchase (IPP) contracts with three private power
generaors—JPPC (60MW), JEP (74.1MW) and Jamalco (11IMW).® The earliest of these
contracts were agreed on in 1994 with JPPC and JEP. The contract with Jamaco followed
in 2000. The then dae-owned JPS entered into IPP arrangements in order to meet
growing dectricity demand through private invesment. JPS a that point did not have the
capitd required to invest in generdion capacity itsdf. All these IPP contracts were for 20
years effective from the commercid operation date.

The IPP charges incurred by JPS are intended to be fully recovered from customers.
However, while the fud cost of power purchased is passed through directly to the
cusomers, the non-fue costs are recovered through the tariffs. The tariffs in turn are set
based on anticipated codts levels. In essence, gpat from the inflation adjusment and
forex adjusment the leve of nonfuel costs that JPS can recover from customers are
fixed.

Such a mechanism would dlow tariffs to gppropriately reflect IPP codts incurred by JPS,
if such cods are rdativey fixed and predictable. This, however, has proven not to be the
case. The levels of some variable IPP cost components passed through to JPS have
changed while the tariffs recovered by JPS have not been correspondingly adjusted. In
sum, there is an incongruence between the IPP contracts to which JPS is obligated, and
the manner in which the resulting costs are reflected in the tariff structure. As will be
shown below, some cogts have declined, while others have shown a net increase. Due to a
fixed tariff, thisis not correspondingly reflected in the tariffs.

JPS therefore proposes that the way |PP cods are treated in the tariff be modified so as to
ensure that JPS is revenue-neutral with respect to these costis—any incresses or decresses
in charges will be passed on to consumers. This is particularly important as these codts are
defined in contracts that JPS is obligated to fulfil; and that are fixed for along period.

The following sections describe the charges that JPS incurs (Section 14.1); the divergence
between the actud and budgeted IPP charges (Section 14.2); and st out JPS proposa
going forward (Section 14.3).

14.1 IPP Charges Incurred by JPS

[ Text omitted. See note on pageiii].

14.2 Divergence between IPP Fixed Payment Base Charges Incurred and
Recovered

[ Text omitted. See note on pageiii].

3 The contract with afourth IPP, EAL/ERI, was terminated in December 2003.
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14.3 JPS Proposal

The inconsdgtency between the structure of the inherited IPP contracts—under which
severd types of costs are passed through to JPS—and the way in which IPP cogts are
recovered through the tariffs which are fixed in levds, means that JPS may not be
revenue neutrd with respect to IPP charges. Increases or decreases in these charges are
not reflected in the tariffs JPS therefore proposes the following method to ensure base
cost pass-though and revenue-neutrality with respect to | PP contracts.

This method would be implemented asfollows:

Esimated base fixed nonfud IPP costs would be embedded in the demand
charge. These costs would be estimated based on the contracted levels of capacity.

Edimated base varidble nonfud IPP costs would be embedded in the energy
charge. These costs would be estimated based on the contracted levels of capacity.

A computation would be done on a quarterly badis to determine whether the actud
base charges deviate from the estimated base charges.

The surplus or deficit is returned or recovered over the kWhs hilled by way of a
separdte line item surcharge in the following quarter.

JPS proposes to pass through IPP costs cdculated at base (contracted) capacity levels
rather than actua dependable capacity for the following reason. If and when IPP capacity
fals below contracted levels, direct IPP cods (i.e, payments to the IPPs) fdl accordingly.
However, JPS incurs other indirect cods, as a reault of the fal in IPP capacity, over and

above the cods taken into consderaion in the revenue requrement for the test year
period. These incremental costs are aresult of the following factors:

more frequent servicing required for the generation units, which are run harder to
make up for the lossin | PP capacity;

higher operating codts as units lower down the dispatch hierarchy are run;

potentialy poorer hegt rate performance; and

potentid load shedding and the resultant loss in revenues as wdl as pendty under
the Q-factor.

JPS believes that these incremental costs outweighs the liquidated damages that the IPPs

ae obliged to pay JPS, under the terms of the contract, when actud dependable capacity
is below contracted levd (see Appendix A1l for details on liquidated damages under the

respective contracts.).
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Section 15: The Allocated Cost of Service Study

15.1 Purpose of an Allocated Cost-of-Service Studies

The Licence (Schedule 3, Section 2(B)) requires that JPS:

“co-operates with the Office to conduct a cost of service study, the results of which will
form the bass for rebdancing the tariffs in order to remove cross subsidies across rate
classes”

The purpose of JPS dlocated cost-of-service study is to determine the cost to serve its
individud customer rate dasses, and to show the rae of return on invesment and equity
JPS is currently earning from each rate class for the services rendered.  This is
accomplished by separating the revenues, invesments, and expenses of the Company
between the rate classes of the customers to which it provides eectric service, based on
an andyds of the causative nature of the costs incurred for the service provided. Cogt of
srvice dudies are required because utilities such as JPS, maintan their books and
records in accordance with conventiona accounting systems that do not separate accounts
between the customer’s individua rate classes. From an analyss of these accounts, it is
possble to prepae a cod-af-sarvice dudy that reflects the Company's overdl earnings
from the dectric service it provides. However, snce the books and records of the
Company only reflect investment, certain revenues, and expenses a the totd company
level, an dlocated cog-of-service study is required to separate these codts between the
customer rate classes.

While certain cogs are readily identifidble to a particular customer or customer class,
many pats of an dectric sysem ae planed, desgned, condructed, operated and
mantaned jointly to serve dl cusomers. Cods incurred to serve dl cusomers ae
referred to as joint or common cost and must be dlocated to the customer rate classes
based on the type or classes of customers, ther load characteristics, their number, and
various other implied cusomer-rdated investment and expense relationships.

15.2 Principles of a Cost-of-Service Study

In performing an dlocated cost of service study, the overdl objective is to dlocate cods
farly and equitably to dl customers. This objective is accomplished when the resulting
dlocated cost of service study reflects “cost causation”. Cost causation is the fundamenta
and essntid principle underlying the development of any cod-df-service study.  Cogt
causation addresses the question as to which customers or groups of customers caused the
Company to incur a particular type of cog, i.e, it edablishes a linkage between a utility’s
cusomers and the particular costs incurred by the utility in serving those cusomers. Cogt
caustion focuses upon the sdection and deveopment of an dlocation methodology thet
recognizes the rdationships between cugomer requirements, load profiles and usage
characteristics on the one hand and the cods incurred by the Company in serving those
requirements on the other.

Cog causation becomes intuitively obvious when a specific cog can be directly linked
and gecficdly assgned to an individud customer, as in the case of plant and facilities
related to the dreet lighting rate class (Rate 60). However, snce mogt of JPS codts are
joint or common codts, and have been incurred to serve dl customers, there ae few
opportunities to specificdly assign cods.  Consequently, joint or common costs must be
dlocated, and that alocation process mus incorporate the concept of “cost causation if
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the results of the alocated cost-of-service study are to reflect the Company's cost of
providing service in amanner that isfair and equitable to dl customer rate classes.

15.3 Steps Required to Develop JPS’ 2003 Allocated Cost-of-Service
Study

Typicdly, there are three fundamentd steps required to develop a cogt-of -service study of
any type. Theseare:

functiondizaion;
cdassficaion and
dlocation.

15.3.1 Functionalization

This fird dep separates the investment and expenses of the Company into specific
caegories basad upon utility operations involved in providing eectric service  For JPS,
the functiond invesment caegories associated with providing dectric sarvice ae
production, transmisson, didribution, and generd plant. The functiond expense
caegories indude  production, trangmisson, didribution, customer services, and
adminigrative and generd expenses.

15.3.2 Classification

The second sep, classficaion, identifies the “cost causative’ characteristics of the
invesment and expenses within each function.  Typicdly, these “cos causative’
characterigticsare:

Energy-related—those cods that vary with the cusomers energy consumption;
this generdly refers to codts incurred by the utility that vary with the megawatt-
hours (MWh) of energy consumed by the customer.

Demand-related—those costs that are incurred as a consequence of the loads
imposed on the sysem by dl customers, this generdly refers to codts incurred by
the utility in order to provide the capacity necessty to serve the customers
maximum load throughout the year.

Customer-related—those cods tha vary with the number of customers this
gengdly refers to codts incurred by the utility just to connect a customer to the
digribution sysem, and for cusomer meeing, cudomer hilling and
adminidrative codts.

15.3.3 Allocation
The third and find dep is the dlocation of cods that have been functiondised and
classified as previoudy described.

Energy costs—energy cods are associaied exclusvely with fud costs and the
vaidble operations and maintenance expenses rdaed to the production function.
These costs are dlocated based on the annud MWh consumed by the customers in
the various rate classes, adjusted for losses.

Demand costs—demand costs are associated with the production, transmission
and didribution functions Demand costs a each respective service leved are
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dlocated based on the MW demand imposed by the customers in the various rate
classes, adjusted for losses.

Customer costs—customer costs are associated with the customer component of
catan didribution facilities dong with the costs associated with the customer
svice function. The cusomer component of didribution facilities is that portion
of costs that vary with the number of cusomers. Thus, the number of poles,
conductors, transformers, service drops and meters are directly related to the
number of customers on the JPS sysem. Customer service cods are dso
asociated with meter reading, customer accounting, collections, uncollectable
expenses, etic. Customer codts are andysed on an account-by-account bass to
determine the rate classes that cause these codts to be incurred.

The functiondization, classfication and dlocation seps are necessary and essentid to the
prepardtion of any cod-df-sarvice sudy, and the process is fundamentaly the same
whether andysng gross plant, accumulated provisons for depreciaion, meterids and
supplies, other rate base items, revenues, operation and mantenance expenses,
deprecidion expenses, taxes, efc. ltems that can be spedificaly identified with a
particular customer class are s0 assigned, as in the case of rate revenues. All other costs
ae of ajoint use nature and mus be functiondized and dasdfied in order to insure tha
the fina dlocation of cogsreflect “cogt causation.”

As a practicd matter, in many indances one cost will be directly rdaed to another and

dlocated accordingly. One example of this type of cause and effect rdationship is that
which exids beween gross plant, accumulated provisons for deprecigtion and
depreciation expense. Both accumulated provisons for depreciation and depreciaion
expene occur as a function of gross plant. Therefore, however a given gross plant
account is dlocated, the corresponding amounts of accumulaied provisons for
depreciation and depreciation expenses are dlocated accordingly.

15.4 Summary of Results of JPS Allocated Cost-of-Service Study

The complete dlocated cos-of-sarvice dudy, incduding the results summarized in Table
15.1 bdow, are contained in Volume IV of this submisson. Al incduded in Volume IV
is the development of the 2003 revenue required from each rate class in order for the
Company to earn a far rate of return for the services it provides to each rate class. This
andyss dso quantifies the corresponding demand, energy, customer and fuel charges that
would be required for each class srate to be fully justified and cost based.

Table 15.1 shows the return on rate base and return on equity for JPS under present rates,
based on the financid year ended December 31, 2003. As shown in Table 15.1, the totd
return on rae base for the Company is 9.36%. The rate of return on equity is 8.64%.
Table 15.1 dso shows the return on rate base and equity of each customer rate class.

129




Table 15.1: JPS rate of return by rate class (financial year ending December 31, 2003)*

, Street
(J$000) e;lt—aoctterl:c Residential ~ General Power service (Rate 40) Large power Iigr:;aiﬁg
system Rate 10 Rate 20 40A 40LV 40MV Total 50LV 50MV Total Rate 60
Total rate base 33,502,940 [¥<] [¥<] [¥<] <] [¥<] [¥<] B<1 [¥<] [¥<] <]
Total revenues 26,463,096 [¥<] [¥<] [¥<] <] [¥<] [¥<] <] [¥<] [¥<] <]
Total operating
expenses 24,632,589 [¥<] [¥<] [5<] B<] [¥<] [5<] <1 [¥<] [3<] <]
Operating income
before income
taxes 1,830,507 <] <] (<] <] <] [<] <] <] (<] <]
Total income taxes 38,329 [¥<] [¥<] [¥<] <] <] <] <] <] [¥<] <]
Net income from
operations 1,792,178 <] <] (<] <] <] (<] <] <] (<] (<]
Total other income 1,343,287 [¥<] [¥<] [¥<] <] [¥<] [¥<] <1 [¥<] [¥<] <]
Total net income 3,135,465 [5<] 5<] <] <] <] <] <] <] <] <]
Return on rate base 9.36% [¥<] [¥<] [¥<] <] [¥<] [¥<] <1 [¥<] [¥<] <1
Return on equity 8.64% [¥<] [¥<] [¥<] <] [¥<] [¥<] <1 [¥<] [¥<] <]

Note: Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this report, audited accounts are not available. They will be available in
March 2004.
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Section 16: Tariff Design Proposals

This section discusses principles and methodologies in tariff desgn and puts forward JPS
proposed nontfuel tariffs for 2004. Currently, JPS has five standard rate classes:

Rate 10 (residentid service).

Rate 20 (generd service).

Rate 40 (power service)—of which there are three subcategories:
- Rate 40A;

- Rate 40LV;

- Rate 40MV.

Rate 50 (large power service)— of which there are two subcategories:
- Rate 50LV;
- Rate 50MV.

Rate 60 (dreet lighting).
Cugtomersin dl rate dasses incur the following charges:

Customer charge—designed to recover invesment and expenses incurred by the
utility based on the number of customers served, independent of |oad;

Demand charge—designed to recover investment and expenses incurred by the
utility to provide readiness to serve expected load;

Energy charge—desgned to recover nonfud cods that vary with the number of
kWh supplied to the customer.

Fuel charge—desgned to recover the totd cost of fud which varies with cogt of
fud and the number of kWh supplied to the customer

However, for Rates 10, 20 and 60, the demand charge is effectively rolled into the energy
charge. These customers therefore incur only two categories of nonfud charges—the
customer and energy charges.

In addition, the JPS offers specid nonfud tariffs to specific cusomer groups as outlined
below:

Lifeline rates—JPS has a universd lifdine tariff dructure within the rate 10
caegory, which dlows dl resdentid customers to get reduced energy charge for
the fira 100 kWh of dectricity consumed, regardless of totd consumption.  This
procedure was done to facilitate low-income earners who typicaly consume below
this threshold levd of 100 kWh. Only the energy charge is discounted for the
“lifding® cusomer. Tha is the cusomer charge and fud charge is the same
regardless of total consumption for the month. (See detailsin Section 16.2)

Time of Use rates—These rates are an optiond rate classfication and ae

goplicable to Rates 40 and 50 customers only. Time of Use (TOU) raes are
designed to reflect the fact that JPS cost to provide dectricity to consumers varies
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according to the time of the day the eectricity is produced. At the pesk time, for
ingance, JPS incurs its highes codts snce it is during this time that peeking
plants, which operate a higher cogt than the base load plants, are brought onto the
system. Conversdy, the company’s cost is a its lowest during the “off-pesk”
hours when only the base load plants are in operation. A cusomer under this TOU
option will have to demondrate proper load management to effectivdy see
savings on its bills rdative to the sandard (flat) rate option. (See detalls in Section
16.4).

Sandby rates—These rates were designed for those companies who own and
operate generdting equipment capable of meeting its own power requirement.
These companies may at times find it necessary to take power from the JPSwhen
ther demand exceeds ther supply, induding times of ether planned or forced
outages at thelr generating plant. (See detailsin Section 16.3).

The current charges in each rate class (as taken from the gazetted Rates Schedule 2003)
are summarized below in Table 16.1.

Table 16.1 Current Non Fuel Rates Summary

Rate Category Customer  Energy DEMAND CHARGE
Charge Charge J$ per kVA per Month
b per X per
month kWh
STANDARD  OFF- PARTIAL- ON-
PEAK PEAK PEAK
10 RESIDENTIAL
First 100 KWH 58 4.102
Over 100 kWh 58 5.795
20 GENERAL 552 4.350
40A LV POWER 1,642 2.625 282
Low Voltage
0LV POWER 1,642 0.642 706 29 304 373
Low Voltage
40 MV POWER 1,642 0.597 695 29 299 367
Medium Voltage
50LV LARGE POWER 2,124 0.483 820 A 350 436
Low Voltage
50 MV LARGE POWER 2,124 0.467 803 A 345 425
Medium Voltage
60 STREETLIGHT 413 6.160
60 METER CIRCUITS 413 4.147

The remainder of this section presents the following:

JPS' proposed rationdization of rate classes (Section 16.1);

JPS proposas on specid taiffs in paticular, the lifdine rates dandby tariffs,
TOU option and TOU rates (Section 16.2—16.5);

JPS proposed revison of assumptions on the cdculation of dregt lighting hills
(Section 16.6);

JPS proposed methodology for seting ad redigning tariffs towards codt-
reflectiveness (Section 16.7); and

design of the customer charge (Section 16.8).
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16.1 Rate class rationalization

Customers are categorized into different rate classes on the basis of ther demand profile
and the voltage level a which they are connected to the JPS system. This is done aganst
the background that customers with smilar demand and voltage characteridtics impose a
amilar cog on JPS and as such should bear the same charges  Additiondly, amongst
non-resdential customers, the load demand profiles of the Rate 40LV and Rate 50 LV
customers (Standard and TOU) are very similar; as are those of the Rate 40MV and Rate
50MV.

JPS therefore proposes to combine:

Rate 40LV Standard and Rate 50LV Standard customers into a single LV
Standard grouping;

Rate 40LV TOU and Rate 50LV TOU customersinto asingle LV TOU grouping;

Raie 40MV Standad and Rate 50MV Standard customers into a single MV
Standard grouping;

Rate 40MV TOU and Rate 50MV TOU customers into a single MV TOU
grouping;

The proposed dructure would diminate the need for low and medium voltage sub-
groupings rendering asmpler arrangement.

It should be noted that this proposa was aso made by PPA/Frontier®, with the exception
that they recommended the incluson of the Rate 20 class into the Rate 40LV and Rate
50LV grouping as well.®  JPS, however, takes the view tha the Rate 20 should be kept
separately. This is because to initiste the new structure would require the replacement of a
large number of meters (about 40,000 meters a an average of US$H425/meter) in this
caegory to fadlitate the recording of demand. Although this would be a one-time
operation it represents a demanding adminidrative exercise. Secondly, the load for the
magjority of the customers in this category is minimd and therefore the benefits of
mesauring individud cusomer demand is likdy to be outweghed by the high cost of
meter replacement.

Table 162 bdow summarizes the results of the rate class raiondization proposas
outlined above. The andyss was done usng the 2002 hilling determinants with the 2003
gazetted nonfud tariffs. A class tha sees a decrease will, on average, see lower rates
when combined with another rate class This leads to an average decrease in revenue

3 See PPA (2002) op. cit.
%5 Consiltative Document done by Power Planning Associates Ltd and Frontier Economics for the Office of Utilities
Regulation, Electricity Tariff Sudy: Final Report, July 2002
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recovered from that class. The converse occurs if a class experiences an increase. It is
important to note however that the andyss does not examine the impact on individud
customers, but instead focuses on the classtotas.

Alternate Rate 1; Combination of Rate 40 LV Standard / Rate 50 LV Standard;
Alternate Rate 2: Combination of Rate40 LV TOU / Rate 50 LV TOU;

Alternate Rate 3: Combination of Rate 40 MV Standard / Rate 50 MV Standard;
ad

Alternate Rate 4: Combination of Rate40 MV TOU / Rate 50 MV TOU.

Table 16.2: Average Impact of Combining the Rate Classes

Alternate  Alternate  Alternate  Alternate
Ratel Rate2 Rate 3 Rate4

Rate40 LV Sandard 1.3%

Rate40LV TOU 1.2%

Rate 40 MV Standard 6.8%

Rate 40 MV TOU 8.2%

Rate 50 LV Standard -6.1%

Rate 50 LV TOU -4.9%

Rate 50 MV Standard -1.6%

Rate 50 MV TOU -0.5%

Note: These results are derived using 2002 billing determinants with the 2003 gazetted non-fuel tariffs.

Current Rate Class

The Rate 40A caegory was designed in 2001 as a temporary rate class to facilitate those
Rate 40 LV customers with poor load factors who would have redized subgantid rate
shock if kept in the Rate 40LV class. The intent was tha the rate class would have been

phased out within the threeyear period as these cusomers made ther operations more
efficient. However, a the end of the three years, there has Hill been little change in the

performance of these cusomers and 0, any atempt to incorporate dl 40A customers
within a norma rate category would, on the average result in severe rae shock. As a
result, the 40A classwill remain as a specidised rate category.

16.2 Lifelinerates

It is common for utilities to include, in ther rate dedgn, a specid rae that subsdizes low-
income users. JPS achieves this through its lifdine rate. This rate may be described as a
universd  lifdine rae in the sense that dl reddentid customers up to a cetan
consumption point (100 kWh) benefits from the subsdy. In addition, it is an intra-class
aubsdy because above the subsdy celing (100 kWh) residentid customers progressvely
pay the subsidy of thelifdine rate.

In assessing the effectiveness of lifdine rates two issues are key:

Are low-income consumers benefiting from the subsidy? — Fundamertd to the
universd  lifdine scheme is the assumption that low -income consumers and low-
consumption consumers of eectricity are one and the same. However, while the
assumption may hold in many cases it is not dways true. Some low-income users
ae not low dectricity consumers. For indance, a poor household with a large
family might consume more dectricity than a high-income household with a smdl
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family. On the other hand, some low users of dectricity are not low-income
consumers — an dfluent consumer with a holiday cottage, thet's only used in the
summer. The typica hill for the cottage would be & the lifeine rate even though
the consumer clearly bdongs to a highrincome group. It is evident that the exiging
scheme has the weskness of not being aile to spedificaly identify and target true
low -income users.

Another drawback to the universd lifdine scheme is that it comes with
congderable cost to other consumers. This gpproach to subsidistion is referred to
as a redricted lifdine scheme and it results in a lower mark-up on rates since the
subsidy ismore targeted than it is under the universa scheme.

However, despite dl its shortcomings the universa lifdine has the advantage of
being adminigraively esder to handle and present less of a public rdation
chdlenge when it comes to deding with crossover increases between the
ubgdized and the non-subsidized rates. Taiff consultants, PPA/Frontier, in their
Jamaica Office of Utilities Regulation Electricity Study 2002 &fter examining the
resricted and universl mechanisms recommended that the present scheme of
subsidising al consumers below the lifeline ceiling be maintained. *

Is the level of subsidisation adequate? —On the matter of the appropriate leve of
subsdization, PPA/FE examined this issue drawing on the Jamaica Survey of

Living Condition 2000. In the end they conduded thet the lifdine celing should
be somewhere between 64 and 111 kWh and as such the 100 kwh leve a which

itsnow &t is about correct.

The JPS therefore proposes that the present lifdine mechanism and celing be maintained
in the 2004 rate structure.

16.3 Standby tariffs

The gandby tariff was designed for those companies who own and operate generating
equipment capable of meeting its own power requirement. These companies may at times
find it necessary to take power from the JPS when ther demand exceeds their supply,
including times of ether planned or forced outages & their generating plant.

Whenever power is taken from JPS, the standby customer is hilled according to voltage
classfication, usng the applicable cusomer charge, energy charge and the time-of-use
rates for demand and fud. However, for those months during which the customer
generates its own power, JPS hills it a reserve cagpacity demand charge and a customer
charge only. This reserve capacity charge is a fixed monthly charge that is applied to the
contracted demand or the maximum demand in the customer’s monthly consumption

% See PPA (2002) op. it.
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whichever is higher. This serves to compensate JPS for the caat incurred in ensuring thet
there is sufficient cgpacity, in the event that the standby customer takes up the service.

The derivaion of the sandby taiff is predicated on the probability of a cogeneration or
sdf-generation outege (a Utilization Factar). Specificaly, the reserve capecity charge is
computed by finding the product of the average pesk demand for Rate 50 (LV/MV), the
coincidence factor and the utilization factor.® The PPA/Frontier® study mede brief
mention of this tariff dass and outlined a amilar gandby tariff proposd. In light of this
the JPS suggeds that the procedure outlined above be maintaned for the 2004 tariff
submisson.

16.4 Time of Use (TOU) option

Regardiess of the overdl load factor, the system pesk is what determnes the leve of
capacity that JPS needs to serve its customers. It is the fixed cost associated with this
sysem cepacity that is cgptured in the demand charge.  Therefore, it seems only
reasonable that the charge arisng from demand during the system peak should be higher
than those applicable at other times.

Fud cods per kWh dso vary, depending on the type of plants used in production. In the
generation process, plants with the lowest variable cost (base load) are loaded on firg and
those with highest variable cost (pesking plants) are reserved for pesk load hour.
Consequently, fue cost per kWh generated during the off-peek is lower than it is during
the pesk. As a result, price sgnds differentiating the time of day that service is used is
often reflected in the demand charge and fuel rates.

PPA/Frontier suggested that TOU rates should be offered to al consumers® They noted
that meter costs will typicaly outweigh TOU bendfits for a resdentid customer, but if the
cusomer agrees to pay incressed meter cod, they should have the option of obtaining
TOU raes. Although ided from the perspective of price sgndling there are certain
challenges associated with universal TOU rates:

TOU meeing codts are dgnificantly higher than energy metering cost and if the
meter cod is passed on to a reddentid cusomer it is very high rdative ther
monthly usage.

Resdentid customers who are the bulk of the utility’s consumers prefer smpler
bills to the more complex TOU representations.

Agang this background, JPS recommends againg the offering of TOU rates for ether its
resdentid (RT10) or smdl commercid (RT20) customers. Admittedly, a more complex

%" The coincident factor isthe probability of outage occurring during system pesk.
% See PPA (2002) op. cit.
¥ See PPA (2002) op. cit.
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bill should not cause too much of a problem to RT20 customers, but given rdaive low
level of demard and the expected low acceptance of costs to change meters, JPS proposes
to maintain the current rate structure for Rate classes 10 and 20.

With respect to the large commercid and industria groups (RT40 and RT50), JPS adso
recommends that the current arangement of a standard rate with optiond TOU rates be
kept intact. The reason for this is tha converting al dandard cusomers to TOU
cusomers presents a revenue recovery risk, snce detailed billing deta on demand patterns
during the TOU periods is not avaldble from the exiding dsandard meters Whd,
however, is important is that consumers who identify an opportunity to derive codts
savings are free to move to the optional TOU rates.

JPS dso recommends that the present arrangement with off-pesk rates over the entire
weekends and public holidays should be changed to partid-pesk between 6:00pm and
1000 pm and offpesk a dl other times The higoricd trend has shown a sgnificant
growth in weekend demand during the 6:00pm — 10:00 pm period, which makes it more
condsent with the partiapesk dassficaion than with the present off-pesk
categorisation (see Figure 16.1).

Figure 16.1: Comparison of Load Pattern on atypical Weekend versus the Peak
Day
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16.5 Modifying the Time of Use (TOU) rates

Under the exiding dructure, al cusomers who teke up the TOU option will be hilled
under TOU raes for demand and fue, based on the time of day dectricity is consumed.
There are currently three TOU periods used for billing:

Ontpesk period: Monday — Friday 6:00 pm to 10:00 pm;

Partial-pesk period: Monday — Friday 6:00 am to 6:00 pm; and

Off-pesk period: Monday — Friday 10:00 pm to 6:00 am; Weekends and Public
Holidays.
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The TOU raes are derived from the standard rates according to the loss of load
probabilities, which vary according to the time of day. The loss of load probability
associated with the on-pesk period is the highest of the three periods, due to the incressed
likdihood of load shedding during this period. This is dso the period in which PS bears
its highest generating coss. Consequently, the pesk period has the highet TOU rates
relative to the partiak and off-pesk periods.

Ancther feature of the current TOU design is tha the billing demands for the on-peak and
partiakpesk periods are not raicheted, but set as the maximum registered demand for the
respective on-pesk and partid-pesk hours of that month. The billing demand for the off-
peak ishowever st as:

the maximum demand for the month (regardless of the time of day it was
registered in), or

80% of the highes maximum demand during the sx-month period ending with
the month for which the bill is rendered, whichever is higher.

Tha is the off-pesk period is the only time of day period for which the demand is s&t as
the global maximum and for which the demand is ratcheted.

The JPS proposes to modify the current TOU rate design in the following ways:

16.5.1 Modification of demand ratchet and partial peak billing demand
JPS proposes that the hilling demand in the partiakpeak be ratcheted according to the
following definitions

The on-pesk hilling demand will remain unchanged.

The partia-pesk billing demand will be sat as the maximum registered demand for
the combined partid-pesk and the on-peak hours of that month, or 80% of the
highex maximum demand for the patid and the onpesk hours during the Six-
month period ending with the month for which the hill is rendered, whichever is
higher.

The off-pesk billing demand will remain unchanged.

The rationde for redefining the partiad-pesk billing demands is to provide an additiond
incentive for cusomers to shift their load to the off-pesk period. The current design is
incomplete in this regad as a cusomer can redize savings without effective |oad
management once they move from standard to TOU option.

16.5.2 Increase in on-peak rates to encourage improvement in load profile
JPS proposes to increase the on-pesk rates by 5% more than that implied by the loss of
load probabilities. The TOU raes will therefore no longer sum to the standard rate and
would further encourage the shifting of load from the pesk- to partia or off-pesk period.

The modifications to the current TOU rate liged in Sections 16.5.1 and 16.5.2 above will
result in additiond revenues from current TOU customers.  The mgority of these
revenues will come from customers who have sgnificant demands in the part-pesk and
onpeek time periods. This is gopropriate because these customers were getting an undue
breek due to the weskness in the previous rate desgn. The vast mgority of these
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cusomers will gill be paying less on this modified TOU rate than they would on the
dandard rate. Customers who have a mgority of their usage in the off-pesk period will
be largdy unaffected by these changes and will ill recelve dgnificant rewards for
consuming in the off-pesk period. These rate modifications will dso help to ensure that
future migraion to the TOU rate will only benefit cusomers who have load profiles
consstent with the TOU rate concept.  JPS proposes that the remainder of the shortfdl be
recovered from al cusomers. The effect on dl ratesis much less than 1%

16.6 Calculation of street light bills

JPS currently cdculates dreet lighting bills on the bess of the following two
assumptions.

Street lights function 100% of thetime;

Street lights burn for 12 hours esch day (this is based on information on the
number of hours between dusk and dawn from the Meteorologica Office).

To the extent that, when dreet lights fail and there is a time lag between when the fail and
they are repaired, the assumption thet they function 100% of the time (i.e, zero outage) is
not redidtic.

Going forward, therefore, JPS proposes to modify this assumption to one that reflects an
outage rate of 1%, i.e, dreet lights function 99% of the time. This is based on the
fallowing:

An esimated average lifepan of street lights of four years, and
An average time period of 14 days teken for JPS to repair the failed dreet lights.

The cdculation of the 1% outage rate is Sown in Table 16.3.

Table 16.3: Estimation of outage rate of street lights

Average Life of Street Light (a) 4 years
Average Length of Outage (b) 14 days
Failures in one year (c - 1/a) 25%
Total yearly outage (d=c x b/365) 0.959% »1%

16.7 Realigning tariffs towards cost-reflectiveness

The OUR has indicated that the criteria of cost reflectiveness and economic price
sgndling are principles that should be a pat of the rate sdtting exercise. This is a view
that JPS shares. From an economic perspective, margind cogt tariffs are ided for sending
price dgnds dnce theoreticdly decison mekers within an economy meke optima
choices by focusng on the costs and benefits at the margin.  On the other hand, it is the
average taiff that dlows the full recovery of the cods the firm faces. Therefore to
narrowly indst on gpplying ether the margind cog tariff or the average taiff can lead to
aub-optima results in an economy. A combination of both these gpproaches in the rae
design exercise may be necessxy to ensure that the utility remains vieble and price
sgnals sent to enhance consumer welfare,
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The PPA/Frontier sudy commissioned by the OUR concluded among other things thet:

The OUR is obliged to ensure that JPS recovers its embedded cost revenue
requirement because these cost were incurred in the past in order to meet its
respongbility to produce and ddiver dectricity.

JPS margind cos taiff is lower than its embedded cost tariff, “because the cost
of new capacity to meet incrementd demand is lower than the embedded cods
incurred to meet exising demand’. Margind cogt pricing would therefore not lead
to cost-reflective tariffs

While the Ramsey pricing methodology is a possble goproach to reconcle
margind cogt tariff with embedded cost taiff, JPS should be dlowed the latitude
to teke advantage of its comprenensve knowledge of the demand profile of its
cusomers and st individud tariffs within the framework of the totd dlowed
revenue requirement.

Applying the Ramsey pricing methodology suggested by PPA/Frontier® requires that rate
desgn be predicated on the margind tariffs with any revenue difference between the
margind cost and embedded cost approeches being redigributed by an inverse price
dadticity method. According to the Ramsey pricing principle, it is economicdly efficient
to recover a rdaivey larger pat of common costs from those customers whose demand
is relativdy more indadic (i.e, less sendtive to price changes). In other words, under
Ramsey pricing, costs would be dlocated according to the cusomers willingness to
pay Srict gppliction of this method is disoriminaory and exdudes socid
condderations that are very important in rate design. In addition, the Ramsey gpproach is
not exactly straightforwad and depends on the availability and accuracy of the dadticity
estimates.

Another gpproach, which can be used to dlocate the embedded costs across the different
rate groups, is the equi-proportiond mark-up (EPMU) method. Under this method, the
embedded cos revenue is divided among rae classes in the same proportion as derived
from the margind cog taiff. The gpplicaion of this method is smpler to aply than
Ramsgy pricing and may be consdered a more equitable approach to the didribution of
revenue.

In fact, JPS current tariffs mimic a margind cost-plus pricing based on the EPMU
method. This is reflected in the comparison of the current actua proportion of revenue
versus the PPA margind cogt dlocation, which indicates that, gpart from the RT10 and
the RT40-LV group, there is dlose corrdation in the relative rates (see Figure 16.2).

0 See PPA (2002) op. cit.
4 pyut differently, the amount of revenue difference assigned to a rate class depends on its price elasticity.
Consequently, the more priceiinelastic arate classis, the higher the proportion of the revenue difference it bears.
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JPS therefore proposes retention of the current dtructure of its tariffs, which is reflective
of magind cog pricing. Annud adjusments will be made over the fiveyear term to
move these taiffs in line with the Cost of Service study results.  In addition, under the
globa price cgp system (see Section 11) some latitude should be given to JPS to fine tune
the raes to minimise rate shocks. The gpplication of this goproach in sHting the tariffs
proposed for 2004 isdetailed in Section 17.

Figure 16.2: Proportion of Revenue and Marginal Cost across Rate Classes
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As mentioned previoudy, the current tariffs closey reflect the PPA/Frontier Margind
Cost revenue proportions. However, comparison of the results of the Hagle-Bailly and
PPA/Frontier Margind Cost studies shows tha the reative margind costs for resdentia
consumers (RT10) and sreetlight (RT60) in the PPA/Frontier study® is lower than those

in the Hagler-Bailly study (see Table 16.4). The oppodte holds true for commercid and
industrial consumers (RT20, RT40 and RT50). The reason for this difference is however

not associated with any fundamenta change in the consumption pattern or the structure of
future cogts, but it arises as aresult of the assumptions made in the two studies.

“2 See PPA (2002) op. it

141




Table 16.4: Comparison of Marginal Cost Tariffs

Hagler-Bailly Study PPA/Frontier Study
Marginal Relative Share of Marginal Relative Share of
cost Rate Revenue Cost Rate Revenue
US c/kwh % % US c/kwh % %
RT10 15.30 121 40 11.95 102 40
RT20 12.00 95 2 13.56 116 25
RT40-LV 11.50 91 2 11.23 96 19
RT40-MV 9.60 76 2 10.14 87
RT50-LV 10.50 83 2 10.18 87 3
RT50-MV 8.90 71 9 9.23 79 10
RT60 15.50 123 3 12.79 109 2
System
average 12.60 100 100 11.72 100 100

In the Hagler-Bally Sudy, the demand costs were dlocated usng the contribution to the
coincident pesk for the respective rate classes. This pesk occurs between 7:00 pm-8:00
pm and residentia consumers have the largest share of the pesk. The PPA/Frontier took a
different gpproach.® They argued tha since the difference between the near pesk (2:.00
pm — 3:00 pm) and the coincident pesk is not sgnificant, the demand cogts should not be
asdgned entirdy on the bass of demand during the coincident pesk. Ingtead, demand
dlocation was weighted as 20% on the near pesk and 80% on the pesk. Consequently,
resdentid consumers in the PPA/Frontier study bear less of the demand cost. Also
dreetlights with zero demand during the near pesk have a reduction in ther margind
cos. The commercid and indudtria classes, whose contribution to the near-pesk are more
subgtantia, experience the opposite effect, as the rdaive margind tariffs are higher in the
PPA/Frontier study.

16.8 Design of theCustomer Charge

The cusomer charge is designed to recover codts other than those reated to the
production and trangportetion of eectricity to the point of use As such, it indudes cods
rdaed to metering, billing, collecting and providing sarvice informetion, to name a few.
Of course, these cogts will vary between rate categories and as a result customer charges
are different depending on customer group.

From time to time JPS has been cdled upon to explan why customer charges differ
between customer groups. The classcd example cited by the PPA/Frontier consultants, in

“3 See PPA (2002) op. cit.
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their Jamaica OUR Electricity Tariff Study 2002, is that Rate 20 customers with very low
levels of consumption (eg. famers with only lighting in bans) experience higher hills
than Rate 10 customers with significantly larger loads.

To remedy this PPA/Frontier suggested that a possible option would be to goply a
uniform customer charge across dl classes mirroring the fact that apart from metering
charges the difference in cusomer charges isimmaterid.

The gpplication of a uniform cusomer charge runs counter to the principle of cost
reflective tariffs, snce cusomer related charges vary sgnificantly from one rate @tegory
to the next. For ingance a Smple resdentid meter cogts approximatedy US$H40 while at
the other end of the scade a demand meter for an industrid customer costs about US$540.
Additiondly, the larger customers face a more severe mantenance regime, which
indudes monthly readings and annud ingpection.

The uniform approach is adso likdy to creste a negative impact (i.e: higher cost) on
Lifeline tariffs. Presently, the Lifeline customer benefits from the customer charge that is
st well below ther red cog in order to ensure that low-end users pay hills that are
socidly bearable. Table 165 shows that this would leed to a 471% increese in the
resdentid customer charge. The Stuation would be further exacerbated by the fact tha
the customer charge in dl other categories would be reduced.

Table 16.5: Impact of Uniform and Differential Customer Charge

Existing Uniform Approach
Charge Charge
($/Month) ($/Month) Increase
Rate 10 58 331 471%
Rate 20 552 331 -40%
Rate 40 1642 331 -80%
Rate 50 2124 331 -84%
Rate 60 413 331 -20%

The exiding differentiated gpproach used to derive the customer charges is therefore
more cost reflective, with the exception of the resdentid cass. It is therefore being
proposed that this method be maintained.

4 See PPA (2002) op. cit.
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Section 17: Proposed Non-Fuel Tariffs for 2004/05

17.1

Proposed Tariffs for 2004/05

Table 4 shows the nonfud base tariffs that JPS proposes, for the year darting June 1,
2004. These taiffsimply a system levdl ABNF of $6.47/kWh.

Table 17.1: Proposed Rates for 2004 (J$/kWh)

Demand-J$/KVA

Customer Energy

Rate Charge Charge

Class Rate Option ($Month)  (I$kwh) Standard Off-Peak PartPeak  On-Peak
Rate 10 LV Lifeline 87 6.127

Rate 10 LV  Non Lifeline 87 8.656

Rate 20 LV 816 6.433

Rate 40A LV  Standard 2,497 3.882 417

Rate40 LV Standard 2,497 0.926 1,083

Rate40 LV TOU 2,497 0.926 - 45 469 600
Rate50 MV Standard 2,497 0.731 1,167

Rate50 MV TOU 2,497 0.731 - 49 513 664
Rate 60 LV 611 9.110

Standby Tariff (Reserve
Capacity Charge): 60

These rates have been set to recover the revenue requirement for tet year period of $19.5
billion (see Section 6), based on the following factors:

Forecasted 2004 hilling determinants for each rate class for the test year period.

The 2004 forecadt is based on an expected annua average growth rate of 4%. See
Appendix A4 for details of forecasted sdes growth.

The merging of the RT40 LV with the RT50 LV classes and the RT40 MV with
the RT50 MV classes, as discussed in Section 16;

Correction of the TOU rates for RT 40 and RT50, as discussed in Section 16;

Sight rebdancing of tariffs between rate classes in accordance with the cost of
service sudy (see Section 15 and Volume IV of this submission). Specificdly, the
dudy indicated some raie classes were contributing a lower return on equity than
other classes, thus requiring tariff increases if the tariffs are to move gradudly
towards cogt reflectiveness. In setting the tariffsin Table 17.1:

- the Rate 20 (Smal Commercid) and Rate 40A classes both incurred a
decrease of 1 percentage point relaive to the system average;

- within the new Rate 40 (power service low voltage), the exiging 50LV
Standard customers incurred a 1 percentage point decresse, while the
exiging 40LV Standard customers incurred a 1 percentege point increase
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reldive to the system average. The existing TOU LV classes remained at
the system average;

- within the new Rate 50 (power service medium voltage), dl existing MV
clases, except 40MV TOU, eaned an additiond 1 percentage point
increase relative to the sysem average, 40MV TOU remained a the
system average;

- rate 60 (dreet lighting) acquired a decresse of 1 percentage point, relaive
to the system average;

— the additiond revenue to be recovered was alocated to the Rate 10 class as
a0.23 percentage point increase reldive to the system average.

The excluson of sdes to, and revenue from Caib Cement from both the
forecasted sdes and revenue requirement. This is because Carib Cement enjoys a
gpecid taiff and is JPS largest single customer. The excluson of Carib Cement
from both the sdes and revenue requirement is condstent with its trestment in the
2001 rate gpplication.

The correction of the TOU rates and the rebaancing are discussed in the following.
17.2 Proposed Tariff Increase Relative to Current Tariff
The base gazetted tariffs set in April 2003 do not reflect the effects inflation and currency

movements that have taken place snce then. Rates are normaly adjusted annudly, usng
the inflation escdation factor as defined in the Licence, i.e:

dl =|0.6De(l + 0.6i, )+ 0.4i, |*

Where,

De ° Changeinthe Base Exchangerate

i, © USinflation rate (as defined in the licence)

i; © Jamaican inflation rete (as defined in the licence)
Based on the escdation factor above, JPS edtimates that an escalation of 21.35% on the
April 2003 base raes is required to reflect inflaion levds and devauation of the
Jamaican currency since then. Table 17.2 shows the derivation of the inflation escaation

factor. The tariffs proposed in Table 17.1 therefore reflect a 23% red increase over the
inflation adjusted 2003 base rates.

“5 Note that the current Escalation Factor is used. See section 10 for a proposed revision of the Escalation Factor
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Table 17.2: Adjusting current tariffs to reflect inflationary and devaluation effects

2002 2003 2004 (estimated)
JA inflation” (%) 7.7% 5.8% 13.9%
US inflation’ (%) 2.1% 2.0% 2.0%
Present Base Exchange Rate? (J$:US$) | 47 50
Proposed Base Exchange Rate® (J$:US$) 47 50 63
Escalation Factor* (%) 7.2% 6.2% 21.3%

Note: ! Point-to-point inflation as from October the previous year; 2 This is the exchange rate used prior to
the annual submission; * This is the exchange rate implemented upon submission; ¢ This is calculated based
on the formula in the licence, using the Jamaican and US inflation and the foreign exchange.

17.3 Analysis of Proposed Tariff: Key Drivers of Tariff Increase

Table 17.3 shows, by cost category the dlowed non-fud revenue requirement in 2001:

a higoricd prices and sdeslevds (column 2); and
adjuged for inflation—usng the inflation adjusment factors shown in Table
17.2—and sdes growth between 2001 up to the test year period (column 3).

Table 17.3: Allowed 2001 Revenue Requirement

Components of allowed revenue 2001 allowed revenue (J$'000s)

requirement (column 1) Historical price and sales Adjusted for inflation and
levels (column 2) sales growth (column 3)

Return on Investment® 3,458,559 5,102,257

Depreciation 1,685,460 2,486,484

Operations & Maintenance 6,940,482 10,238,981

JPS O&M Cost (Less OUR Licence 4,045,692 5,968,428

Fees)

IPP's Capacity Payments 2,403,145 3,545,251

IPP's Power Energy Payments 457,545 674,996

Street Light Acceleration Cost - -

OUR Licence Fees 34,100 50,306

Miscellaneous adjustments (614,255) (906,183)

-Taxes - -

-Other Operating Revenue (428,751) (632,517)

-Carib Cement Revenue (185,504) (273,666)

Non Fuel Revenue Requirement 11,470,246 16,921,539

1 The return on investment in 2001 was calculated on the basis of a rate base of $17,437 milion and an ROE
of 19.83% (the rate base was 100% equity-financed then).

Table 174 compares the 2001 inflation and sdesadjusted dlowed revenue requirement
(from column 3 in Table 17.3) with the components of JPS revenue requirement for the
test year period.
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Table 17.4: Comparison of 2001 allowed revenue requirement and test year
revenue requirement

2001 allowed Test year Change (c=b-a)
revenue adjusted revenue
for inflation and requirement (b)
sales growth. (a)

Bogue - 1,767,040 1,767,040
GT11 - 193,02¢ 193,029
Return on investment (excluding Bogue and 5,102,257 3,968,232 (1,134,025)
GT11)
Depreciation (excluding Bogue and GT11) 2,486,484 1,978,842 (507,642)
Operations & maintenance 10,238,980.97 10,443,790.64 204,810
JPS O&M cost (excluding OUR fees, Bogue 5,968,428 6,730,801 762,373
and GT11)
IPP's Energy & Capacity payments 4,220,247 3,666,489 (553,757)
street light acceleration cost - - -
OUR licence fees 50,30€ 46,500 (3,806)
miscellaneous adjustments (632,517) 1,361,771 1,994,288
Taxes - 1,483,368 1,483,368
Other operating revenue® (632,517) (121,597) 510,920
Total non-fuel revenue requirement 17,195,204 19,712,704 2,517,500
Carib Cement revenue (273,666) (210,467) 63,199
Non-fuel revenue requirement (excluding Carib 16,921,539 19,502,237 2,580,699
Cement)
Sales (including sales to Carib Cement) (MWh) 3,102,602
Sales (excluding sales to Carib Cement) (MWh) 3,013,591

Note: ! The items included in other operating revenue may differ between the 2001 and the current test year
revenue requirement.

As shown in the Table 17.4, the red rae increese goplied for in the submisson is
primarily to:

Increased codts associated with JPS invesment in additiona generation capacity
(Bogueand GT11); and
Increased tax burden.

The effect d the Bogue expanson and GT11 investment is cdculated as shown in Tables
17.5 and 17.6 respectively.
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Table 17.5: Impact of Bogue investment on revenue requirement

Pre-Tax Cost of Debt (%) A 12.56
Return on Equity (%) B 18.95
Tax Rate (%) C 331/3
Gearing Ratio (%) D 43.31
Depreciation Rate (%) E 4,00
Return on investment
Bogue Investment ($'000) (Cost @ December
31,2003) F 7,200,000
Bogue Investment ($'000) (NBV @ December
31,2003) G 6,768,000
Debt Portion ($'000) based on gearing ratio H=-D'G 2,931,221
Equity Portion ($000) based on gearing ratio I=(1-Dy*G 3,836,779
WACC Effect ($000) J=K+L 972,511
Cost of Debt ($000) K=H*(1-C)*A 245,441
Return of Equity ($'000) L=rB 727,070
Tax Effect ($000) M=0.5*L 363,535
Depreciation Effect ($'000) N=FE 288,000
0O&M costs effect ($'000) (0] 142,995
Total Effect ($'000) P=O+N+M+J 1,767,040

Table 17.6: Impact of GT 11 investment on revenue requirement

Pre-Tax Cost of Debt (%) A 12.56
Return on Equity (%) B 18.95
Tax Rate (%) C 3313
Gearing Ratio (%) D 43.31
Depreciation Rate (%) E 4,00
Return on investment
GT 11 Investment ($'000) (Cost @ December
31,2003) F 815,029
GT 11 Investment ($000) (NBV @ December
31,2003) G 721,247
Debt Portion ($000) based on gearing ratio H=D'G 312,372
Equity Portion ($'000) based on gearing ratio I=(2-Dy*G 408,875
WACC Effect ($'000) J=K+L 103,638
Cost of Debt ($000) K=H*:C)*A 26,156
Return of Equity ($000) L=PB 77,482
Tax Effect ($000) M=0.5"_ 38,741
Depreciation Effect ($'000) N=FE 32,601
O&M costs effect ($'000) e} 18,049
Total Effect ($'000) P=O+N+M+J 193,029
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17.4 Estimated Impact on Customer Bills

Table 17.7 provides edimates of the impact of the new proposed non-fud tariffs on
monthly customer bills. The results are based on the edimated change between the
(expected) May 2004 and June 2004 hills. Detals of the andyses are provided in

Appendix Al4.

Table 17.7: Estimated impact of proposed non-fuel tariffs on customer bills

Estimated increase in monthly bills

due to
inflation and real increase in Total estimated
currency rates increase in

Rate class movements monthly bill
Rate 10 Life Line customer (99kWh/month) 327% 13.04% 16.32%
Rate 10 typical customer (250kWh/month) 3.15% 13.80% 16.95%
Rate 20 typical customer (1000kWh/month) 3.23% 12.60% 15.83%
Rate 40A average customer (10,933 kWh/month and 3.22% 12.73% 15.95%
85 kVA/month)
Rate 40 Standard average customer

-40 LV (35,128 kWh/month and 114kVA/month) 3.71% 11.15% 14.87%

-50 LV (264,172kWh/month and 795 kVA/month) 3.72% 7.54% 11.26%
Rate 40 TOU average customer

-40 LV (76,336 kWh/month and 189 kVA/month) 391% 10.77% 14.68%

-50 LV (181,811kWh/month and 498 kVA/month) 3.80% 8.55% 12.35%
Rate 50 Standard average customer

-40 MV (91,778 kWh/month and 322 kVA/month) 3.69% 14.12% 17.81%

-50 MV (493,323kWh/month and 1,359kVA/month) 3.81% 9.05% 12.86%
Rate 50 TOU average customer

-40 MV (124,077kWh/month and 365kVA/month) 3.84% 14.49% 18.33%

-50 MV (462,001kWh/month and 1,302kVA/month) 3.84% 10.85% 14.69%

Note: ! The TOU consumption is based on the sum of the energy (kWh) used in each time period and the
average of the demand (kVA) used in each period.
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Section 18: Reconnection Fees

JPS is required to reconnect a customer after full payment of the outstanding amounts and
payment of the reconnection fee. A reconnection fee is gpplicable to dl rate categories.
The company currently charges a reconnection fee of $1,325 to reindae service to
customers, whose dectricity supply had been disconnected because of non-payment of
bills. Thisfeewas based on acos review carried out in 2002.

According to the Rate Schedule 2003:

“The reconnection fee shdl be determined by June 30 eech year and which shdl be based
on the actud cost of undertaking reconnection in the preceding year plus a 10 percent
service charge PROVIDED THAT the sad actua cost was incurred in the most cost
efficient and cost effective manner”.

The totd cost associated with disconnection and reconnection in 2003 is etimated to be
$94,829,709, based on the sum of the O&M cogts, adminigrative coss and audit fees
The totd number of reconnections in 2003 is 72,366. The cost per reconnection is
edimated as follows.

Actud reconnection cost = Totd cost/ Totd number of reconnections

As per Rate Schedule, a 10% of the actua reconnection cogt is added as a service charge.
Based on andysis the reconnection fee per activity should be set a $1,441. The derivaion
of thisfeeis summarized in Table 18.1 and isfully explained in Appendix 15.

Table 18.1: Reconnection Cost Summary

Description Costs ($)
Total Reconnections for 2003 (a) 72,366
Contractor Cost for 2003 (b) 75,672,591
Administrative Cost for 2003 (c) 18,907,118
Audit Fees (d) 250,000
Total Cost (e =b+c+d) 94,829,709
Actual reconnection unit cost for 2003 (f=e/a) 1,310
Plus 10% service charge (g = f X 0%) 131
Derived Reconnection fee (f+g) 1,441
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Section 19: Proposed Revision of Penalties on Guaranteed Standards

Under the Licence (Schedule 1), JPS is subject to certain guaranteed standards. Where
JPS fails to meet these standards, customers are currently entitled, under the Licence, to
the following compensation for each breach:

Residentid: $150;

Industrid/Commercid: $750.
Further, for each period that the compensatory payment remains outstanding, JPS is liable
for additiond payments of the same amount for each succeeding period provided that

maximum exposure of JPS for such payments does not exceed four periods. However,
guaranteed standards will not be in effect during a period of force majeure.

JPS proposes that, as of June 1, 2004, the pendties be increesed by 100% to the
following:

Resdentid: $300;
Indugtrid/Commercid; $1500.

JPS proposes the exemption of the guaranteed standards during periods of force majeure
be retained.
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Part D: Appendices
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Appendix Al: Delivering on our commitments
Al.l Maintenance on Generating Units

Al.1.1Major Maintenance upgrades — by plant
QOil fired seam plants—rehabilitation work carried out induded:

- Chemigry  improvement  programme—induding the waer chemistry
programme as well as improving combugtion control. The focus on water
qudity was amed a improving bailer rdigbility.

- Improvement and rehabilitation of combustion sysems and combustion
management programmes to improve boiler reigbility.

- Elimination of the bottleneck of criticd pumping sysems—in 2001, the
seam pumps had two 60% capacity pumps, which had to be derated
whenever routine maintenance was carried out. The pumping systems were
increesed to two 110% units to diminate the problem. This is 50%
complete, as three of the larger plants need to be done. Other measures
have been taken to improve the rdiahility of the pumping systems.

- Rehabilitation and modemnization of citicd dectricd and mechanicd
protection systems.

- Turbine generator rehabilitation has been effected on three of the five
units. The remaining two units are to be completed by the end of 2005.

- |solation and correction of steam leaks.

Gas turbines—the mgjor problem that JPS faced with regard to the gas turbines
was the rdidbility of the darts. To overcome this problem, JPS has invested into
the improvement of the fud atomisation sysem on the Frame 5 combustion
turbines. The hydraulic sysems on the Frame Machines were aso rehabilitated,
while the starting package on the Frame 5 machines were renovated.

Diesdl plants—while the diesd plants have been opeaing rdiably, JPS is
underteking rehabilitation work on the excdtation sysem and the cooling water
sysem to ensure continued relisble operations. Subgantia expenditures are being
meade to replace cylinder liners that are nearing the end of their useful lives.

Hydrodectric plants — these units were rehabilitated a a cost of US$27 million.
As a reallt, the hydro units are showing the best levd of rdiability and production
inyears

Table A1.1 shows the mgor rehabilitation and maintenance work that JPS has carried out
in various plants between 2001 and 2003.
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Table Al1.1: Major rehabilitation and maintenance expenditures 2001 - 2003 (J$

million)
Location Year o&M Capital Notes
Old Harbour
Unit No.1 2002 50 62 Major overhaul and replacement of Forced
draft fan, feedwater heater and superheater
tubes.
Unit No.2 2001 80 Turbine over haul and auxilliary overhaul
Unit No.3 2001 33 Generator cleaning and repairs
Unit No.3 2003 130 80 Major overhaul and replacement of boiler
bank and superheater tubes (work in
progress)
Unit No.4 2002 33 Burner replacement, superheater bends
replacement and chemical clean boiler
Unit Nos.1 and 2 2003 150 Installation of 100% capacity pumps
pumps
Hunts Bay
Gas Turbine No. 5 2002 58 Hot Gas Path overhaul
Gas Turbine No.10 2002 20 43 Hot Gas Path overhaul
Bogue
Gas Turbine No. 3 2002 K3 11 Hot Gas Path overhaul
2002 - 47 Gas Generator and Free Turbine
Gas Turbine No.7 03
2003 - 37 Gas Generator and Free Turbine
Gas Turbine No.8 03
2001 - 41 Gas Generator and Free Turbine
Gas Turbine No. 9 02
Gas Turbine No.11 2003 25 38 Hot Gas Path Repairs and upgrading
2001 - 766 Rehabilitation of units
Hydro Units 03
Total 594 1150

In addition to the specific mantenance and rehabilitation work that has been and
continues to be undertaken, JPS has dso improved the generd physicd infrastructure of
the generation assets. Poor housekeeping in prior years had led to the progressive
deterioration of the physica assets. Since the privaisation of JPS, efforts have been and
continue to be undertaken towards the renovetion and protection of the assets. Provision
of the requigite tools and equipment has aso been improved.

The mantenance and operating practices are in the process of being reviewed and

updated 0 as to edablish a sustanable preventative maintenance programme and the
implementation of a work management sysem. In line with this, daff is dso being
retrained to ensure that they keep aoreast with the updated and improved work practices.
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Al.2 Guaranteed Standards Of Service

Table Al1.2 Percentage Compliance on Guaranteed Standards (2001—2003)

Guaranteed standard 2001 2002 Oct 2003
New Service Installations (GS1a) 86 82 78
Simple Connections (GS1b) R 83 78
Complex Connections (GS2a)

- Work Estimates 40 60 78

- Construction 62 66 75
Complex Connections (GS2b)

- Work Estimates 57 62 74

- Construction 61 72 70
Response to Service Calls (GS3) 76 82 83
Billing New Accounts (GS4) 87 76 85
Reconnections (GS6) 8l 84 93
Average 83 81 86

Table A1.3 Potential Compensation Payable on Guaranteed Standards

(2002—2003)

Guaranteed Standards 2002 October 2003
Simple Connections (GS1)

New Service Installation 428,700 235,950

Connection 205,650 163,350
Complex Connections (GS2a) 295,200 122,400
Complex Connections (GS2b) 65,700 36,900
Response to Service Calls (GS3) 807,300 555,300
Billing New Accounts (GS4) 3,787,200 1,283,100
Reconnections (GS6) 1,164,478 445,500
Total 6,754,228 2,842,500

Figure A1.1 New Installations from (January 2001-September 2003)
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Figure A1.2 Simple Connections (January 2001-September 2003)
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Figure A1.3Work Estimates (1-10 working days) (January 2001-September 2003)
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Figure Al.4 Construction (1-30working days) (January 2001-September 2003)
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Figure A1.5 Work Estimates (1-15working days) (January 2001-September 2003)

Work Estimates 1-15wdys

110

QD1+ 6—0—0—0¢—0—0 00—+

30

10 .
S -8 g 2y 8 .8
§8 3% &z 3% 8& 3§
——Target —=— Actual

Figure A1.6 Construction (1-40working days) (January 2001-September 2003)
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Figure A1.7 Billing of New Accounts (January 2001-September 2003)
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Figure A1.8 Response to emergency calls (January 2001-September 2003)
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Figure A1.9 Reconnections (January 2001-September 2003)
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Appendix A2: Earnings Statement, Balance Sheet and FERC Accounts for

2003

Table A2.1: JPS Jamaica GAAP Statement of Earnings (J$000s)"

Mar-02 Dec-02 Dec-03
Operating revenue 18,809,578 16,356,833 26,463,097
Cost of sales:
Fuel 7,856,575 7,144,753 12,570,818
Purchased power (excluding fuel) 2,513,117 2,344,485 3,477,385
10,369,692 9,489,238 16,048,203
Gross profit 8,439,88€ 6,867,595 10,414,894
Operating expenses:
Payroll, benefits & training 2,944,26€ 2,208,922 3,476,293
Third party services 659,812 583,852 909,778
Materials & equipment 295,374 256,344 432,635
Office & Other expenses 692,938 516,159 924,274
Insurance expense 257,58C 272,801 384,697
Bad debt write-off 64,69C 53,468 62,003
4,914,66C 3,891,546 6,189,680
Selling, general & administrative 2,555,884 2,310,543 4,609,157
Maintenance 2,358,77€ 1,581,003 1,580,523
4,914,66C 3,891,546 6,189,680
Profit before interest tax & dep'n (EBITDA) 3,525,22¢ 2,976,049 4,225,214
Depreciation 1,692,468 1,333,869 1,960,574
Operating profit 1,832,758 1,642,180 2,264,640
Net Financing costs:
Interest Income 78,313 142,700 260,116
Allowance for funds used in construction 242,558 247,869 230,846
320,872 390,569 490,962
Interest expense 966,83¢ 879,713 1,678,588
Loan financing fees 76,97C 28,800 58,457
Foreign exchage loss/(gain) 285,345 629,865 1,993,796
1,329,154 1,538,378 3,730,841
Total Net Financing costs/(income) 1,008,282 1,147,809 3,239,879
Operating profit after net financing costs 824,47€ 494,371 (975,239)

Note: Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this

report, audited accounts are not available. They will be available in March 2004.
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Table A2.1: JPS Jamaica GAAP Statement of Earnings (cont’d.)*

Other income 38,725 158,384 275,896
Net Profit before tax & extra-ordinary item 863,201 652,755 (699,343)
Taxation - (229,211) 38,329
Net Rrofit after tax but before extra-ordinary item 863,201 423,544 (661,014)
Extraordinary items - - 576,430
Net profit attributable to stockholders 863,201 423,544 (84,584)
Transfer to profit and loss 657,251 328,626
630,55C

Dividends — Preference and Ordinary (169) 127) (1,215,960)

1,493,582 1,080,668 (971,918)
Retained earnings at beginning of year 2,033,424 3,897,085 6,057,885
Prior year adjustment (111,071) (481,150) (1,561,282)
Retained earnings B/F (restated) 1,922,353 3,415,935 4,496,603
Retained earnings at end of year 3,415,935 4,496,603 3,524,685

Note: 'Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this

report, audited accounts are not available. They will be available in March 2004.
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Table A2.2: JPS Jamaica GAAP Balance Sheets (J$'000)*

Mar-02 Dec-02 Dec-03
CURRENT ASSETS Restated
Cash and short-term deposits 1,676,486 2,508,428 1,575,543
Receivables, net of provisions 1,914,344 3,770,676 4,342,551
Other receivables 15,581 50,012 509,229
Unbilled revenue 589,260 886,647 1,527,862
Prepaid expenses and deposits 167,026 353,527 487,743
Fuel inventory 261,921 276,827 472,667
Materials and supplies 979,459 1,001,104 1,000,286
5,604,077 8,847,221 9,915,881
CURRENT LIABILITIES

Payables 2,264,520 2,706,946 3,113,427
Payroll taxes payable 162,765 235,082 245,545
Bank overdraft - - -
Short-term loans 1,066,955 2,654,874 1,012,036
Current maturity of long-term debt 23,012 227,755 557,164
Interest accrued 218,779 266,288 530,060
Due to parent company 62,628 1,277,042 143,228
3,798,659 7,367,987 5,601,460
NET CURR. ASSETS/(LIABILITIES) 1,805,418 1,479,234 4,314,421
Land 780,740 802,551 800,438
Production 19,683,182 24,114,367 31,637,629
Transmission and distribution 34,648,992 36,327,349 41,537,249
General 8,575,901 9,054,004 5,816,922
Total Fixed assets at cost 63,688,815 70,298,271 79,792,238
Accumulated depreciation 43,586,629 46,446,070 49,169,075
20,102,186 23,852,201 30,623,163
Construction workin-progress 3,674,188 3,193,239 1,791,458
Total Fixed assets NBV 23,776,374 27,045,440 32,414,621

Long-term investment 1,748 1,748
Pension Asset 881,000 937,000 1,069,798
Deferred tax asset - - -
Deferred Expenditure 76,645 52,072 -
26,541,185 29,515,494 37,798,840

Note: Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this
report, audited accounts are not available. They will be available in March 2004.
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Table A2.2: JPS Jamaica GAAP Balance Sheets (cont'd.) *

Financed by:

SHAREHOLDERS EQUITY

Share cepitd 10,917,300 10,917,30C 10,917,300

Capital resarve 3,139,704 3183522 5,469,057

Retained eamnings 3415935 4,496,603 3,524,685
17,472,939 18,597,425 19,911,042

Longterm debt 6,410,083 7,555,562 13,034,737

Customer deposits & advances 1,634,783 1,759,381 2,060,285

Employee benefit obligations 844,650 844,650 1,074,300

Deferred tax liability 178,730 758,476 1,718,476
26,541,185 29,515,494 37,798,840

Note: 'Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this
report, audited accounts are not available. They will be available in March 2004.
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Table A2.3: JPS Balance Sheet Details (J$'000)

[Figures omitted. See note on pageiii.]
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Table A2.4: JPS Trial Balance by FERC Accounts (closing balance on December
31, 2003)

[Figures omitted. See note on pageiii.]
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Appendix A3: Details of Test Year O&M and Capital Expenditure
Table A3.1: Non-payroll O&M Costs for Test Year by Activity (J$)

[ Figures omitted. See note on pageiii.]
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Table A3.2: JPS Planned Capital Expenditures during Test Year period (US$'000s)

[Figures omitted. See note on pageiii.]
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Appendix A4: Sales Forecast Analysis

This appendix describes the methods used to forecast sdes and numbers of customers by
rate class over the five-year price cgp period. Two modes were developed for each rate
cass

thefirst model forecasts sales per customer (or salesfor Rate 60); and
the second modd forecasts the number of customers.

This separation dlows us to didinguish between overdl sdes growth that is driven by
population growth or dectrification (which produce changes in the number of customers)
and sdes growth that is driven by technologicad change or increases in income (which
produce changes in usage per customer). For Rate 60, sdes are forecast directly because
of the uncertainty surrounding the meaning of a “custome” in the context of dreet lights.
A separate forecast of Rate 60 customersis produced as well.

A4.1 Sales per Customer Models

Table A4.1 bdow summarizes the sdes per customer modes (saes modd for Rate 60),
including the variables that are included, the esimated coefficients and dtandard errors for
eech vaiadle, and the R-sguared vaues for the modds. In each case, the naturd log of
sdes per customer (sdesfor Rate 60) is used as the dependent variable,

Table A4.1: Sales per Customer Regressions by Rate Class

Explanatory Variable Rate 10 Rate 20 Rate 40 Rate 50 Rate 60
In (real price) -0.272 -0.085 -0.168 -0.175
(0.073) (0.064) (0.033) (0.108)
In (real disposable income) 0.362
(0.056)
In (real GDP) - 1.550 0.273 3272
(0.806) (0.093) (1.295)
In (real GDP) * time trend - -0.0006 - -0.0011
(0.0003) (0.0004)
Gilbert -0.108 - -0.068
(0.065) (0.030)
CIS40 - - -0.162
(0.021)
Time trend -- -- -- -- 0.040
(0.005)
Constant 3.672 5.148 10.003 3.066 -69.223
(0.781) (2.079) (1.155) (6.837) (9.457)
R-squared 0.887 0.306 0.860 0523 0.923
Timeframe used 1980-2003 | 1986-2003  1986-2003 | 1993-2003  1996-2003

Notes: standard errors in parentheses. Rate 10, 20, 40, and 50 dependent variable is the natural log of
sales per customer. Rate 60 dependent variable is the natural log of sales.

Thevariables are defined asfollows:

167




In (real price): Nomind prices are cdculated as class revenue divided by class
sdes. They are converted to red prices usng CPl data That is, Red price =
Nomina price / CPIl. This aiable controls for the effect of changes in tariff rates
on usage. Customers are expected to use less dectricity as pricesrise.

In (real disposable income). Data on nomind nationd disposable income were
obtained from the Statidtical Indtitute (STATIN). This was converted to red
disposable income usng CPl data Red disposable income is assumed to grow a
the same rate as red GDP in the forecast period. This varidble controls for the
effect of increases in income on residentid sdes per customer, and customers are
expected to use more eectricity asincome rises.

In (real GDP): Daa on nomind GDP were obtained from STATIN.” This was
converted to red GDP usng CPl data This vaiabdle controls for the effect of
economic conditions on commercid and indudrid energy use, and usage per
customer is expected to increase as GDP increases.

Time trend: This variadle reflects changes that occur over time that are not
captured by the other included variables The coefficient is interpreted as the
anud percentage change in the dependent varicble controlling for the other
included varigbles.

In (real GDP) * time trend: This varigble is an interaction between the GDP and
time trend variables. It captures the fact that economic growth has had a different
effect on usage over time. The negative estimated coefficients for the Rate 20 and
50 modds indicate that the effect of changes in GDP on changes in usage per
customer has declined over time.

Gilbert: This is equd to 1 in 1988 and zero in dl other years and it reflects the
changesin saes per customer that occurred because of Hurricane Gilbert.

CIS 40: This is equd to O prior to 1991 and 1 from 1991 through the end of the
forecast period. It reflects the changes that occurred in reported Rate 40 sdes due
to changes in the CIS and rate classfications.

A4.2 Number of Customer Models

Table A42 bdow summarizes the number of cusomer modds, including the vaigbles
that are included, the estimated coefficients and standard errors for each variable, and the

“ See STATIN (1985), National Income and Product, Table 2.1; STATIN (1992), National Income and Product, Table
2.1; STATIN (2002), National Income and Product, Table 2.1.

47 See FATIN (1988), National Income and Product, Table 2.1; STATIN (2001), National Income and Product, Table
2.1
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R-sguared vaues for the modds. In each case, the naturd log of the number of customers
is used as the dependent varigble.

Table A4.2: Number of Customer Regressions by Rate Class

Explanatory Variable Rate 10 Rate 20 Rate 40 Rate 50 Rate 60
In (population) * time trend 0.0012
(0.00004)
Gilbert -0.144 -0.117
(0.050) (0.051)
Time trend - 0.050 0.025 0.035 0.029
(0.002) (0.0008) (0.003) (0.009)
Constant -22.360 -89.325 -43.374 -65.346 -52.777
(1.315) (4.501) (1.581) (6.595) (17.318)
R-squared 0.972 0.975 0.985 0.926 0.651
Timeframe used 1980-2003 | 1986-2003  1986-2003 | 1993-2003  1996-2003

Notes: standard errors in parentheses. In all cases, the dependent variable is the natural log of the number
of customers.

Thevariables are defined asfollows:

Time trend: This variable reflects changes that occur over time that are not
cgptured by the other induded variables. The coefficient is interpreted as the
annua percentage change in the dependent variable, controlling for the other
included variables

In (population) * time trend: This variadle is an interaction between populaion
and the time trend variable. It captures the fact that population growth has had a
different effect on customer growth over time. The postive estimated coefficient
for Rate 10 indicates that the effect of population growth on customer growth has
increased over time.

Gilbert: This is equa to 1 in 1988 and zero in dl other years, and it reflects the
changes in the customer count that occurred becauise of Hurricane Gilbert.

The timeframes used for each modd were sdected by examining the data for each class
and teking into account redrictions due to data avalability. In dl cases, we use daa
through 2003 s0 that the results reflect the most recent conditions The Rate 10 modd
uses data beginning in 1980, as an examination of the data indicated tha conditions prior
to 1980 may not be rdevant to the current conditions. The regresson daa for Rates 20
and 40 begin in 1986 because the nomind GDP data were not available prior to that date.

For Rae 50, we began the andyss in 1993 based on the fact that large changes (i.e,
reductions in usage per customer and increases in the number of cusomers) tha had
occurred from 1991 to 1992 seemed D have ended by that time, meking the 1993 to 2003
time period the mogt relevant for forecasting purposes. For smilar reasons, we sdlected
1996 as the dart year for the Rate 60 sdles modd. The period from 1989 through 1995
digolayed no growth, but seady growth was obsarved continuoudy beginning in 1996.
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This time period therefore seemed more rdevant for determining the near-term forecast
growth rate.

A4.3 Creation of the Forecasts

The sections above describe the regresson modes that edimae the higoricd
relationships between sdes per cusomer (or the number of customers) and a range of
explanatory variables. This section describes how those modes were used to creste
forecasts of sales and the number of customers.

First, forecast values of red dectricity price growth, red GDP growth (which is dso
goplied to red digposable income), population growth, and inflaion ae gpplied to the
modd. Based on the macroeconomic outlook discussed in Section 4, JPS forecedts for
the price cgp period are as shown in Table A4.3.

Table A4.3: Projections 2004—2008

Real Price Real GDP Population
Change Growth Growth Inflation
2004 8.00% 2.50% 0.50% 10.00%
2005 8.00% 3.00% 0.50% 8.50%
2006 0.00% 3.00% 0.50% 7.50%
2007 0.00% 3.00% 0.50% 7.50%
2008 0.00% 3.00% 0.50% 7.50%

The predicted vaues of the dependent varigble were then cadculated for the historica and
forecast periods, from which the annua forecast percentage changes in the dependent
vaiable were caculated. Recdl that for dl rate classes except Rate 60, separate forecasts
ae generated for sdes per customer and the number of cusomers. These are combined
(i.e., multiplied) to form the sdes forecast for each rate class. Forecasted growth rates for
sdles and number of customers are as shown in Tables A4.4 and A4.5.
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Table A4.4: Forecasted sales growth rates: 2004—2008

Rate 50

Rate 10 Rate 2( Rate 4C  excl. CCC CCC Sales Rate 6C Total
2004 1.8% 4.6% 3.6% 3.3% 0.0% 4.1% 3.0%
2005 2.0% 4.7% 3.5% 3.8% 0.0% 4.1% 3.2%
2006 4.1% 5.4% 4.7% 5.2% 0.0% 4.1% 4.6%
2007 4.1% 5.4% 4.7% 5.2% 0.0% 4.1% 4.6%
2008 4.1% 5.4% 4.7% 5.1% 0.0% 4.1% 4.6%
Average 3.2% 5.1% 4.2% 4.5% 0.0% 4.1% 3.97%

Note: CCC = Carib Cement.

Table A4.5: Forecasted number of customers’ growth rates: 2004—2008

Rate 10 Rate 20 Rate 40 Rate 50 Rate 60 Total
2004 3.0% 5.1% 2.6% 3.6% 2.9% 3.2%
2005 3.0% 5.1% 2.6% 3.6% 2.9% 3.2%
2006 3.0% 5.1% 2.6% 3.6% 2.9% 3.2%
2007 3.0% 5.1% 2.6% 3.6% 2.9% 3.2%
2008 3.0% 5.1% 2.6% 3.6% 2.9% 3.2%
5-year average 3.0% 5.1% 2.6% 3.6% 2.9% 3.2%
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Appendix A5: Algebraic Decomposition of Unit Cost Trends into Input
Prices and TFP Trends in setting the X-factor

According to the Licence:

“The X-factor is based on the expected productivity gains of the Licensed Business. The
X-Factor is to be st to equa the difference in the expected tota factor productivity
growth of the Licensed Business and the general tota factor productivity growth of firms
whose price index of outputs reflect the price escalation measure “dl”.”

The X factor can therefore be defined as follows:
Xy = (JPS_TFPy1 — JPS_TFP,,) - (IF_TFPy,— IF_TFP,.,) Equation A5.1
where
JPS_TFPy.1=TFP of JPSasat 60 days prior to the adjustment date;
JPS_TFPy.2=TFP of JPS one year prior to the date used for JPS_TFPy.1;

IF_TFPy1 = TFP of the indexed firms (whose price index of output make up the
measure “dl”) as at 60 days prior to the adjusment date;

IF_TFPy, = TFP of the indexed firms one year prior to the date used for
JPS_TFPy.1

The rationde behind X is as follows. In a compeitive market, price changes in response
to:

Cost inflation of inputs—which, dl €se hdd congant, will cause an increese in
the price of thefina product.

Increases in productivity—which, al dse hdd congant, will cause a decrease in
the price of thefina product.

Spoecificdly, the change in output prices (DP) in any indudry is the difference between
the change in input prices (DIP) and TFP growth (DTFP):

DPindustry = DI Pindusry — DTFPingustry Equation A5.2
Given that an objective of price regulaion is to mimic the outcomes of competitive
markets, the regulatory framework would impose equaion (A5.2) onto the regulated
company, in thiscase JPS, i.e.

DPxs = DIPss— DTFP s Equation A5.3

Smilarly, the price trend of the output of the indexed firms can be expected to be as
follows

DP\=DIP - DTFPE Equation AS54

If the input price inflation faced by JPS is the same as the input price inflation of the
indexed firms—i.e,, DIP s equas DIPi— then the difference between the price change of
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JPS output and the ovedl price inflation of the indexed firms must soldy be due
differences in productivity growth. This can be seen by subtracting equetion (A5.4) from

equation (A5.3):
DPPS - DP||: = — (DTFPJPS— DTFP”:)
DPps = DPr — (DTFPss— DTFPE) Equation A5.5

A compaison of eguations (A5.1) and (A5.5) show that the terms in the parenthess on
the right-hand side of the equation is the Xfactor as defined in the Licence Agreement. In
other words, the pricecgp formulation in equetion (A51) seeks to ensure that any
anticipated productivity gains JPS makes, above that of the economy as a whole, is passed
onto consumers.
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Appendix A6: Benchmarking Approaches in Determining Relative
Efficiency of Companies

A6.1 Parametric Benchmarking Approaches

A6.1.1 Econometric Cost functions

A cog function is a mahematicd rdaionship desgned to cgpture the rdaionship
between the cost of service and business conditions. Business conditions are agpects of a
company’s opeaing environment that may influence its activities but cannot be
controlled.  Economic theory can guide the sdection of business condition varidbles in
cog function moddls. According to theory, the totad cost of an enterprise depends on the
amount of work it peforms - the scde of its output - and the prices it pays for capitd
goods, labour services, and other inputs to its production process® Theory dso provides
some guidance regarding the nature of the rdationship between outputs, input prices, and
cost. For example, cokt is likdy to rise if there is inflation in input prices or more work is
performed.

In addition to output quantities and input prices, eectric utiliies confront other operating
conditions due to ther specid drcumgances.  Unlike firms in competitive indudries,
utilities are obligated to provide service to desgnated customers within a given service
territory.  Many utility services are dso ddivered directly into the homes, offices and
busnesses of end-usars.  Utility cost is therefore sengtive to the circumstances of the
territories in which they provide ddivery service. Some key factors affecting cost are as
folows

Customer location—this follows from the fact that utility services are ddivered
over networks that are linked directly to customers. The location of customers
throughout the territory therefore directly affects the assets that utilities must put
in place to provide service. Different spatid didributions for customers can have
different implications for dectric utility cost.

Mix of customers served—the assets needed to provide ddivery service will differ
omewhat for resdentid, commercid, and industrid customers. Even more
importantly, different types of customers have different levels and tempord
patterns of demand and different load factors.

Physical environment of the service territory—the cost of congtructing, operaing
and mantaning a given network will depend on the teran over which tha
network extends. These codss will aso be influenced by weather ad reated
factors For example, cogs will likdy be higher in areas with high winds or other
svere weather that can damage equipment and disupt service. Operating costs

8 Labour prices are usualy determined in local markets, while prices for capitadl goods and materids are often
determined in national or even internationa markets.
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will dso influenced by the type and dendty of vegedion in the teritory, which
will be a lesst partly corrdated with precipitation and other weether varidbles To
a great extent, these conditions accompany the particular territory that the utility is
required to serve and are therefore beyond management control.

Econometric cost functions require that a functiona form be specified that reates cogt to
outputs, input prices, and other busness conditions. Parameters are associated with the
variables specified in this cogt function. Econometric methods are then used to etimate
the parameters of cost function modeds.  Econometric estimates of cost function
paameters ae obtaned using hisoricd data on the codts incurred by utilities and
measurable business condition variables that are incdluded in the cost modd. Performance
is measured by comparing a company’s actud cost with the cost predicted by the modd.
The following comparison makes use of the point prediction of cod.

Estimated Cost Performane=C C

DBt ~ DBt

Here Cpg, (refers to a didtribution business's (DB'’s) actud cogt in period t, while CA:DB’t is

the estimated DB codt in that period. Econometric cost functions reflect the cost that
would be expected for that firm given an average efficiency standard.

A6.1.2 Stochastic frontier analysis

Stochedtic frontier andyds (SFA) is dmilar in many respects to other econometric cost
models. SFA adso specifies a functiond form that relates cost to outputs, input prices, and
other business conditions The same business condition variadbles would be used in SFA
as in economdric cogt functions. Parameters of SFA modeds are estimated using historic
data on the variables used in the cost function.

However, SFA differs in that it dso estimates an inefficiency factor for each firm. SFA is
specificdly focused on edimating the minimum cost of production, or minimum cost
frontier.® The actud totd cost (Cj) incurred by company, i, in providing savice is
assumed to be the sum of the minimum achievable cost (C;”) and an inefficiency factor.

Ci = C + inefficiency;

SFA uses ecanometric methods to isolate and measure this inefficiency factor.  While not
edimating firm inefficiency directly, it should be noted that econometric cogt functions
can dso be specified that diginguish between inefficiency and other random factors thet
are not reflected in the business condition varigbles. An average inefficiency can then be
cdculated for the sample The utility in quedtion's inefficdency would then be
benchmarked againg the average inefficiency. Such an gpproach would be consigent
with economic paradigm described in Section 7 where prices is sat with reference to the
average, not the mogt efficient, firm in the industry.

9 Alternatively, SFA can be focused on estimating maximum production frontiers.
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A6.2 Non-parametric benchmarking approaches: Data Envelope Analysis

Data envelope analyss (DEA) represents a much different gpproach towards estimating
efficiency. It does not edimate the parameters of a cost function and is therefore often
dectribed as “non-parametric”  Insead, DEA uses linear programming techniques to
“envdope’ daa on sample firms tha rdae outputs to inputs. DEA is therefore
essentidly a technique for identifying what ae known in economics as isoquant or
isocost curves and in messuring the digance of individud firms from the efficient cost
(production) frontier reflected in that isocost (isoquant).

In a basc input-oriented DEA modd, the reative efficiency of a firm is determined by
assigning weghts to firm inputs and outputs such that the ratio of aggregated outputs to
aggregated inputs is maximized.  This linear programming problem is subject to the
condraint that the efficiency score cannot exceed a vaue of one for a firm using the same
st of weights. The result of this process will be an efficiency measure for each firm that
takes a vadue between zero and one. These efficiency scores ae reldive to “pears’
identified through the andyss and which st the efficency “frontier.”  The DEA
efficiency score has the intuitive interpretation thet, relative to the peers, it measures the
amount by which a firm can radidly contract all of its inputs while ill producing the
samelevd of output.

This can perhgps be daified through a visud example In Figure One there are two
inputs, capital (K) and labour (L). The Xaxis in this figure is labour per unit of output
(L/Y) while the Y -axisis capitd per unit of output (K/Y).

Figure A6.1

K/Y

—Q

0 v

In this example, the points A, B and C refer to specific firms that are identified as peers.
It can be seen that firms A and B are using fewer capitd and labour inputs per unit of
output than firm C. The DEA technique would condruct a piece-wise linear frontier
through points A and B, which is identified by the line FABF. This line is the
production frontier. The efficiency of firm C is messured rddtive to this frontier, and the
efficiency measure is equa to OC'/OC. Suppose this vaue turns out to be 0.6. This
implies that firm C is 40% below the production frontier, and it can reech the frontier by
reducing both its capitd and labour inputs by 40%. Under input-oriented DEA, the firm's
measured inefficiency is therefore equa to the entire difference between its postion and
the congtructed efficiency frontier.

It is important to point out that DEA can be conducted usng only physcd input and
output meesures. It is not necessry to compute the financid codts or input prices
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associated  with various inputs®  This is sometimes consdered to be a sgnificant
advantage, for these messures are often not readily avalable and can reguire sgnificant
data to caculate. This is particularly true for capitd inputs, which account for the largest
share of dectric utilities' (non-fuel) cost.™

% However, input prices are required to calculate alocative efficiency, for this measures the extent to which the input

mix is optimal given the relative input prices facing the firm.

%1 IS fuel costsare currently subject to separate regulation from the non-fuel coststhat are covered by the PBRM.
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Appendix A7: Disadvantages of Date Envelope Analysis (DEA)

When gpplied to dectric utilities many of DEA’s potentid advantages are illusory.
There are dso numerous problems with this technique. Some of these problems have
been noted generdly, but few have examined the particular problems that arise when
applying DEA to dectric utilities. The disadvantages with DEA can be divided into four
categories.

data requirements and related problems,

the ability to ded with uncertainty;

assumptions regarding the production process; and
problems with controlling for utilities' business condiitions.

Some of these issues are interdated 0 the problems will overlgp somewhat between
categories.

A7.1 Data Measures and Requirements

Capitd accounts for the dominant share of dectric utility costs SO its trestment in
benchmarking models is criticd. DEA typicdly uses phydcd raher than financid
copitd messures as inputs in dectric utility benchmarking studies.  Examples include
MVA of transformer cgpacity and km of digtribution line. We bdieve tha this goproach
is problematic in severd respects.

One reason is that utility capitd is in fact extremdy varied. For example, SCADA and
rdaed computer sysems ae increesngly important for monitoring and controlling
digribution systems, but these cannot be messured in Smple quantitative units™
Smilaly, utlies have sophigticated telephone cal centres, cusomer information service
systems for mantaning metering and hilling databases, networks that link  customer
savice and fidd service representatives, and many other types of equipment. These
items account for dSzesble shares of capitd Sock, but they can only be measured in
financid terms. It is therefore not possble to measure the scope of eectric utility capitd
accurately with afew smple physica measures.

In addition, physcd cgpita units will not capture the age profile of assets. This can be an
important consderation, snce older assets will typicdly ental grester maintenance
expenses.  |f DEA inputs include higher O&M cods but do not reflect the age profile of
the capitad dock, results may be biased agangt firms with an older asset profile  In
contrast, there are rigorous methods for congructing financid capitd measures that
appropriately reflect the age and effective sarvices provided by a firm's capitd assets.
This should lead to more reliable benchmarking assessments.

%2 SCADA sands for system control and data acquisition and refers to computer-based systems that are used for a

variety of operations, including monitoring and controlling network components.
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A more subtle point is that power didribution sysems ae dso designed differently in
different countries, and this can affect the reaive amounts of physcd assets.  For
example, the US delivers dectricity to most endtusers a 110V, while in Audtrdia power
is ddivered to most endusars a 220/250V. This difference has implications for the
desgn of didgribution sysems for mogt urban and suburban resdentid customers.  In the
US there is usudly one trandformer per resdentid customer (usudly 10 or 16 kVA) with
littte low voltage line. In Audrdia, there is usudly one larger trandformer for each 100
customers or o (usudly athree phase 315 kVA) with an extensive low voltage network.

These desgn differences can affect the results from DEA benchmarking models. DEA
usudly deds with physca quantities of inputs, so differences in reative amounts of
inputs can affect DEA results.  In generd, US tilities will have more MVA of
transformer capacity and fewer km of line, while Audrdian DBs will have more km of
line and fewer MVA of transformer capacity.® Different input proportions can distort
which firms are sdected as pears, snce this choice depends on reative input proportions
among sampled companies.  Comparing an Audrdian DB to an ingppropriate peer leads
directly to ingppropriate benchmarking results® In contragt, ditortions do not arise with
econometric cot models that focus on totd cost and financid capitd measures.
Differences in network design do not digtort these measures since, given each system's
hisory, the diffarences in desgn ae most cost effective.  Theefore tota cost
comparisons (as in econometric modds) reman vaid between US and Audrdian DBs,
while DEA results are digorted by differences in sysem design and the proportions of
physcd inputs.

Difficulties dso aise in accounting for the trangportation nature of energy ddivery
networks.  Messures of energy transportation, such as km of didribution line, are
sometimes treated as inputs in DEA dudies. However, this is flawed in a least two ways.
The firg is that purdy physca measures like km of line do not reflect the efficiency with
which firms congruct ddivery networks. There is evidence that these differences can be
subgtantia, particularly because of differences in work rules and other factors that affect
the productivity of condgruction labour in different countries® These factors will not be
manifested in the physca km of line messure, but they will be reflected in the financd
cogt (and efficiency) of congtructing digtribution lines.

® For example, if there is one 16kVA transformer for each US customer, there will be 1600 kVA for each 100
customers, compared with 315 kVA for each 100 Australian customers. But consistent with using a higher voltage
transformer, Australian DBs have a greater reticulated |ow-voltage network compared with US firms.

% put another way, differences in sysem design between US and Austrdian DBs would lead to expected differencesin

the proportions of MVA capacity and km of line for two firms in the same countries that served the same customer mix.
If an Austrdian and US firm were selected as peers because they used similar proportions of MVA capacity and km of
line, thiswould imply that these firms actually served a different mix of customers.

*®  The Richardson International Construction Cost Location Factors provide evidence on the cost of constructing

utility plant in different countries, as well as evidence on the factors that account for differences in construction costs.
This data source estimates significant differences in labour productivity across countries.
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In addition, it is difficult to cgpture the transportation nature of power didribution
sarvices if km of line is trested as an input. Direct ddivery of power to customers is an
essentid dectric utility output. This output can be proxied by the totd km of digribution
line, since this is rdaed to the physicd location of cusomers in the utility's territory.
But it is not possble to indude km of line as an output in DEA modés if it is dready
used as an input. However, if km of line is used as a DEA output rather than an input,
then the modd will not reflect the costs associated with the “lines and poles’ needed to
deliver power to customers.

In dhort, it is not possble to cepture utiliies essentid sarvice of ddivering power
directly to cusomers and the costs associated with this service by using a single variadle
such as km of line The only sensble modd must dso indude the financid costs
asociated with congtructing these lines.

A gmilar problem is likdy to aise when datempting to messure power generation
efficiency usng DEA. The man power generation output can be measured
graightforwardly as kWh generated. A physicd measue of the generaion capitd input
could be ingdled kW. But in this formulation, the “efficiency” meesure that is generaed
for a given company will naturdly depend greetly on tha company’s load faector.
Companies have some control over ther load factors, but these dso are dso determined
to a great extent by the characteristics of their customer base, which of course vary
gregily among utilities  This is another example of the pitfdls of atempting to measure
efidency usng only physcd input quantities in DEA sudies. For these reasons, it does
not gppear to be practica to benchmark utilities using only physical capitd messures.

A7.2 Data Issues and Uncertainty

DEA is not a ddidicd method, so it much less conducive to deding with uncatainties
regarding benchmarking messures. It is generdly not possble to tet the datidticd
precison of benchmarks that are estimated through DEA. DEA dso does not naturdly
lend itself to the congtruction of confidence intervals around benchmarks.®

In fact, snce DEA is not a datidicd approach, the data themsdves establish the cost
and/or production frontier. This means that the condructed frontier, and therefore any
firm's edimated inefficiency, is extremdy sendstive to the qudity of the sample data
themsdves.  While it is important to use high qudity data in any benchmarking study, the
qudity of the data becomes a paramount issue under DEA.

Data problems can directly affect efficiency measures.  For example, estimated frontiers

can reault from sample “outliers” Firms may be outliers because of data errors, business
condition variables that are omitted from the andys's, and a host of other reasons.

% However, “bootstrapping” techniques can be applied in DEA models as a means of generating confidence intervals,
but thisis afairly advanced empirica technique that israrely, if ever, applied in regulatory applications of DEA.
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In its report to the OUR, frontier digputes this particular point and cdams that outliers will
be less of an issue in DEA than in other benchmarking studies. Their reasoning is that if
a firm is truly an “outlier” it will not have many identified peers and its DEA-based
efficiency score must increase as a result. It therefore becomes unlikdy that such a firm
will be identified as inefficent because it is an outlier — indeed, the opposte is likdy to
be true.

While this will likdy be viewed as an acceptable outcome for the outlying firm, it will be
much less appropriate for other firms for which this is not the case (i.e. the mgority of
firms that are not “outliers’). In a cross section of computed DEA scores, some of scores
a the top may reflect inappropriate inference due to the inability of the DEA modd to
reflect the business conditions that made these firms outliers. Even if these firms are not
identified as “peers’ of firms with lower DEA scores, those firms could gill be pendized,
in a rdaive sense, snce their DEA scores are Hill low reative to the entire cross section
of computed DEA scores  Again, this is not necessarily a vaid inference but rather
results from the way in which DEA handles “outlier” observetions We bdieve
econometric methods handle such obsarvations more appropriately since, dl dse equd;
there are wider confidence intervas for cogt predictions on firms tha are more dissmilar
than the “mean” sample firm. Wider confidence intervas imply that the econometric
benchmarking method is not able to detect any dSatigicdly sgnificant differerce between
the performance of that firm and its expected cod, which is an gppropriately cautious
condusion for any “outlier” observation.

DEA messures are ds0 sengtive to the size of the sample.  All dse equd, larger samples
will reduce a firm's efficiency score. The reason is that as the sample Sze increases, it
becomes more likdy tha a firm will dominae the firm in quedion.” Again, this
demondtrates that DEA benchmark measures can be affected by the performance of a
gangle firm.

Data-rdated problems and the uncertainty of benchmark measures are likely to be grester
with internationd samples.  With internationadl data, there is a higher probability thet
varigbles will be defined and measured differently across countries.  Researchers must
take great care to ensure that data are comparable in international benchmarking. Even
the mogt conscientious researcher may have difficulty meking data series entirdy
comparable between countries. Because of its nonparametric nature, non-compareble or
otherwise erroneous data are likdy to have a much bigger impact in DEA then in
econometric dudies.  This issue is dso indisputably relevant in Jamaica, since there is
only a sngle dectric utility in the country, so benchmarking by definiion mugt rey on
internationa samples.

® This result has been demonstrated by Zhang and Bartels; see Y. Zhang and R. Bartels (1998), “The Effect of Sample
Size on the Mean Efficiency in DEA with an Application to Electricity Distribution in Australia, Sweden and New
Zedand”, Journal of Productivity Analysis, 9: 1877-204.
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In this regard, the recent decison by the Netherlands energy regulator to use DEA rather
than datigicd methods for benchmarking in that country is noteworthy. The regulator
based this decison on the fact that there were Imited data in the country (20 data points),
and datigicd methods are not precise with such smdl sample szes However, it is
possible to obtain point esimates of cost function parameters using as few as 20 data
points, but datidicd andyss is dso likdy to show that these edimaes ae very
imprecise® DEA will not present information on the confidence associated with DEA-
based benchmarks, but there is no a priori reason to believe tha DEA uses a smadl
number of data points to generate more precise benchmarks. Indeed, it is far to say that
with econometrics, the imprecison with smdl sample szes is made plan, while this
imprecigon smply remains unknown under DEA.

The regulatory implications of data errors and uncertainty are adso worth noting.  With
DEA, problematic data are more likey to lead to outliers that directly affect efficiency
measures. Bad data can therefore be trandated directly into incorrect inferences on
effidency and, ultimatdy, bad regulaory policy. With econometrics, “noisg’ in the data
will likey lead to less precise edimated benchmarks. This will be reflected in wider
confidence intervals around the benchmarks, which should make regulators less confident
aout adopting this benchmark as the bads for public pdicy. Hence, another
dissdvantage of DEA reative to econometric benchmarking is thet its diminished &bility
to ded with uncertainty can lead to unfortunate policy decisons.

A7.3 Restrictions on Production Process

While DEA does not directly redrict the reationship between eectric utility cost and
busness condition variables it can involve other problems in terms of correctly
specifying the production process. One is that you need a priori knowledge to categorize
a variable as an input or an output in DEA modds. This may be sraightforward in many
busnesses, but it is not dways the case for power didribution. One example of this,
whether km of line is trested as an input or an output, has dready been discussed.  Such
incomplete specifications necessarily reduce the qudity of DEA results.

In addition, DEA results depend on the number as well as the choices for inputs and
outputs.  Increesing the number of variables in DEA dudies generdly makes it more
difficult to identify peers for any individud firm. This can lead to atificdly high
efficiency measures.

DEA can overcome this problem through second stage regressons that relate DEA
efficiency scores to other business conditions vaiables  These ae typicdly Tobit
regressons®  However, it is known that second stage Tobit regressons will lead to

% However, even to estimate cost function parameters with such small sample sizes, it may be necessary to limit either

the number of independent variables and/or restrict the form of the cost function.
*® The assumptions needed to implement smpler regresson methods, such as generdized least squares, are not
satisfied when DEA scores are used as the dependent varigble in a regression.
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biased edimates for business condition parameters if these varidbles are corrdated with
the inputs used in DEA. Careful modeling may be able to reduce this problem, but there
can dill be dgnificant corrdations between inputs used in DEA modds and busness
conditions used in Tobit regressons.  Two possble examples are km of line (input) and
population dengty (busness condition), and O&M codts (input) and percent of kWh sdes
to residentia customers (business condition).

A socond stage Tobit will dso impose a functiond relationship between the efficiency
measure and the business conditions. This appears to undercut one of DEA’s advantages,
that there is no need to specify a functiond form for the cost or production reationship.
A functiond redionship gopears to be implicit when a function is specified that relates
efficiency to busness condition variables, snce the efficdency messure is itsdf derived
from DEA’s inputoutput andyss. This rdationship may be even more ad hoc than
flexible form cogt functions, which ae disciplined by economic theory and place a
minimum of regtrictions on the underlying production reletion.

A7.4 Problems with Controlling for Differences in Business Conditions

DEA may not control for differences in business conditions as well as econometric
methods. Some reasons are suggested above.  DEA mugt often limit the number of
busness conditions conddered, and second Sage regressons may yied biased estimates
of business condition parameters. Also, because DEA is a non-datisticd approach, it
may be more difficult to sdect the right st of busness conditions  With econometric
methods, one can tet the ddidicd dgnificance of different business conditions on
dectric utility cost. This provides a draightforward criterion for judging whether a given
business condition should be induded in the andyss.

The trestment of service qudity represents a particularly nettlesome business condition
for éectric utilities. There are clear cost-qudlity tradeoffs in the dectric power indudtry.
Managers make interrdaed decisons doout optimisng cost and rdiability.  This
optimization process is influenced by other busness conditions that the uility faces In
other words, the cost-qudity trade-off confronting a utility will vary depending on its
other busness conditions. Rurd utilities, in particular, face circumstances that tend both
to raise the cost and reduce the qudity of thelr service.

It is not cler that DEA is a subtle enough benchmarking tool to modd these
relaionships.  Indeed, Smply adding a service qudity output to a DEA modd may further
bias results. For example, suppose a rurd Utility has a low DEA efficiency score rdaive
to urban utilities because it requires more inputs to provide the same levd of output. If
savice qudity is added as an output, the rurd company’s peformance is likdy to look
even worse. The DEA modd will now show the rurd utility is providing fewer units of
the qudity “output” reldive to urben utilites All dse equd, this further reduces the
DEA score. This is not a reasonable result, snce rurad operating conditions per se will
tend both to raise costs and reduce qudity (at agiven leve of cost).

In principle, econometric cost functions may be ade to capture this inter-rdationship.
For example, econometrics can modd utility behaviour so that it involves smultaneous
decisons on cos and qudity levds. Higher qudity can only be obtained & higher cog,
with the cod-qudity trade-off itsdf influenced by other busness condition variadles.
This optimization problem can be solved for equilibrium cost and qudity levds as a
function of exogenous busness conditions, and these equations can then be estimated
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smultaneoudy. While this is a complex problem, it reflects utility's red behaviour and
thus should be explored in benchmarking andyss. To be honedt, this has not been the
cae to date, and econometric benchmarking studies have relied on much smpler models
of utility behaviour. Nevethdess, it is possble to see how economeric modds can
reflect these complexities, but it is not cdear how it can be done in DEA. This is an
important issue, snce managing the complex reationships between cost and sarvice
qudity is centrd to the dectric power busness and thus should be reflected in
benchmarking.
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Appendix A8: Customer Count List 2003

Table A8.1: JPS Customer Count List 2003

Sub-station Feeder name Feeder no. No. of customers kW/customer
EASTERN REGION

KSAN

Duhaney Pembrooke Hall 020/6-310 10,788 053
W/ Kings Hse New Kingston 241 /6-210 279 34.92
WIKings Hse Kings Way 241/6-310 2,155 1.65
WI/Kings Hse Half-way-Tree 241 /6-410 1,143 3.82
Up Pk Camp Lady Musgrave Rd 245/ 6-410 1,133 535
Washington Bivd Const. Spring Rd 104/ 6-510 2,428 375
Washington Bivd Half Way Tree 104/ 6-410 3,182 296
Washington Bivd Red Hills Road 104/ 6-810 3,274 1.73
Constant Spring Red Hils 191/6-210 6,896 091
Constant Spring Stony Hill 191/6-410 13,882 0.61
Washington Bivd Shortwood Rd. 104/ 6-610 4,806 114
Hope East 041/ 6-510 13,623 0.58
Hope West 041/6-410 3,617 218
Hope University 041/5-310 141 2392
Constant Spring Long lane 191/6-310 1,599 149
Subtotal 68,946

KSAS

Up Pk Camp Oxford Rd 245/6-310 1,051 5.36
Hunts Bay - B Cross Rd/Camp Rd 265/6-310 2,652 0.00
Hunts Bay - B Darling Street 265/ 6-510 1,951 0.00
Hunts Bay - B Orange Street 265/ 6-410 494 0.93
Greenwich Rd. Beechwood Ave. 223/6-510 1,378 6.70
Greenwich Rd. Cross Rd/Mt View 223/6-410 1,211 7.95
Greenwich Rd. Lyndhurst Rd. 223/6-310 737 1045
Greenwich Rd. West New Kgn. 223/6-710 1,253 744
Gorden Cay 169/5-210 1 2,674.32
Gorden Cay 169/5-110 1,686.08
Up Pk Camp Mountain View 245/ 6-510 5,430 1.09
Hunts Bay - B Pt. Royal St. 265/6-110 267 19.39
Hunts Bay - B New Port East 265/6-210 525 3220
Rockfort Dow n Tow n 243/6-410 3,773 164
Rockfort Flour Mills 243/6-310 1 3,072.96
Rockfort Rollington Twn 243/6-210 737 044
Cement Co 1 0.00
Cane River Airport 200/6-610 1,844 135
Cane River Harbour View 200/ 6-410 1,762 210
Cane River St. Thomas 200/6-310 6,838 0.21
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Table A8.1: JPS Customer Count List 2003 (cont’d.)

Sub-station Feeder name Feeder no. No. of customers kW/customer
Wash/ Blvd. Molynes Road 104 /6-710 5,565 0.73
Wash/ Blvd. Waltham Pk Rd. 104 /6-310 4,448 121
D&G D&G 281/5-210 1 4,606.80
D&G Y. Wray & Nephew 281/5-310 535 3.74
Hunts Bay - B Esso Refinery 265/5-610 1 2,370.72
Hunts Bay - B New Port West 265/5-810 2,111 134
Hunts Bay - B Spanish Town Rd. 265/5-710 1,610 6.96
Duhaney Spanish Town Rd. 020/6-410 2,019 127
Three Miles Free Zone 289/5-310 749 859
Three Miles Seaview 289 /5-410 2,019 3.08
Three Miles Industrial Estate 289/5-510 286 17.09
Subtotal 51,250

St. Thomas

Good Year Factory 186/6-110 1 0.00
Good Year Morant Bay 186/ 6-210 8,547 050
Lyssons Morant Bay 238/6-410 9,572 0.27
Subtotal 18,120

Portland

Port Antonio San San 297/6-310 7,887 0.34
Port Antonio Town 297 /6-410 9,475 0.59
Subtotal 17,362 0.00
St. Mary

U. White River Lucky HillGayle 010/4-210 4,830 052
Blackstoneage Guys Hill 199/4-110 1,193 102
Oracabessa Port Maria 126/ 4-110 1,723 102
Oracabessa Rio Nuevo/Stew Twn 126 / 4-210 3,310 0.94
Annotto Bay Annotto Bay 218/6-310 1,298 131
Annotto Bay Port Antonio 218/6-210 1,115 4.88
Highgate Highgate 011/4-110 3,784 057
Highgate Port Maria 011/4-210 7,017 0.48
Subtotal 24,270
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Table A8.1: JPS Customer Count List 2003 (cont’d.)

Sub-station Feeder name Feeder no. No. of customers kW/customer
SOUTHERN REGION
Manchester, St. Elizabeth
Kendal Christiana 237/6-210 9,764 0.37
Kendal Mile Gully 237/6-310 7477 123
Porus Comfort 014/6-210 3,425 0.33
Porus Porus 014/6-310 5,052 0.76
Spur Tree Santa Cruz 064/6-210 13,095 0.57
Spur Tree Newport 064/6-310 11,926 047
Maggotty Maggotty 031/6-110 11,998 0.16
Maggotty Black River 031/6-210 7,443 1.16
Subtotal 70,180
Clarendon
May Pen Eastern (Chapelton, 201/6-110 9,113 031
Frankfield)
May Pen West (Town) 201/6-210 12,084 0.29
Monymusk Lionel Town, 194/4-210 1,752 0.78
Monymusk Factory 194/4-310 10 44181
Monymusk Monymusk 194/4-410 7,835 048
Parnassus York Town 026/6-210 5,760 0.77
Parnassus Hayes 026/6-310 5,448 0.88
Subtotal 42,002
St. Catherine
Duhaney Ferry 020/6-210 3,692 299
Michelton Halt Bog Walk 013/4-110 6,869 0.9%5
Michelton Halt Linstead 013/4-210 4774 122
Naggo's Head Braton, Edgewater 239/6-210 6,756 0.00
Naggo's Head Bermnard Lodge 239/6-510 11,404 0.78
Naggo's Head Hellshire, Greater 239/6-610 6,227 0.82
Portmore
Rhoden's Pen Spring Village 092/4-210 3,769 052
Rhoden's Pen Factory, Salt River 092/4-310 3,138 107
Rhoden's Pen Browns Hall 092/4-410 5,716 0.48
Tredegar Old Harbour Rd./ St 197/6-210 5,570 043
Johns
Tredegar Eftham Park 197/6-310 3,286 1.08
Tredegar Spanish Town 197/6-410 10,130 0.99
Twichenham Central Village / 298/6-210 13,562 0.85
Waterford
Twichenham Twickham / Greendale 298/6-410 13,813 1.00
Subtotal 98,706
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Table A8.1: JPS Customer Count List 2003 (cont’d.)

Sub-station Feeder name Feeder no. No. of customers kW/customer
NORTHERN

REGION

Trelawny

Greenwood Trelawny 006/4-110 3,689 1.08
Martha Brae Trelawny 007/4-110 4,240 0.65
Duncans Trelawny 161/4-110 5,572 0.88
Subtotal 13,501 0.00
St. Ann

Cardiff Hall St. Ann 053/6-210 3,968 0.77
Cardiff Hall St. Ann 053/6-310 11,635 0.85
Ocho Rios St. Ann 167/4-310 1,764 3.26
Ocho Rios St. Ann 167/4-410 3,581 152
Ocho Rios St. Ann 167/4-510 1,547 223
Roaring River St. Ann 009/4-210 8,576 045
Roaring River St. Ann 009/4-310 305 215
Roaring River St. Ann 009/4-410 3,581 121
Subtotal 34,957

St. James

Bogue Montego Bay 001/6-210 8,703 119
Bogue Montego Bay 001/6-310 11,159 0.83
Bogue Montego Bay 001/6-410 174 26.35
Queen's Drive Montego Bay 004/6-310 3,206 0.87
Queen's Drive Montego Bay 004/6-410 1 3,560.48
Queen's Drive Montego Bay 004/6-710 14,613 0.61
Queen's Drive Montego Bay 004/6-810 3,460 285
Rose Hall Montego Bay 005/4-210 1,284 543
Subtotal 42,600

Hanover

Orange Bay Lucea 017/6-210 2,159 459
Orange Bay Lucea 017/6-310 12,004 091
Subtotal 14,163

Westmoreland

Paradise Sav-la-Mar 019/6-110 12,616 041
Paradise Sav-la-Mar 019/6-210 11,495 044
Paradise Sav-la-Mar 019/6-310 8,778 0.57
Subtotal 32,889
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Appendix A9: Foreign Exchange Adjustment Factor: Details of JPS’ Cost
Analyses

Table A9.1 shows how JPS origindly derived the 75% foreign exchange factor that has
been implemented snce the 2001 Tariff Submisson.  Subsequent reviews of the
company’s cost gructure have reveded however, that the rddive proportions of fud and
non-fud cods are no longer as reflected in table A1, The detals of these andyses are
givenintablesA9.2— A9.5.

Tables A9.2, A9.3 and A9.4 show the cost andyses for JPS for the financia years ended
March 2001, March 2002 and December 2002 respectively. These costs were extracted
from the audited financid datements for the corresponding periods. Table A95 was
derived from the financid datements for the twelve months ended December 2003
(uneudited and updated as of February 15th, 2004). It should be noted that both fud and
non-fuel expenses include | PP cogts.

Table A9.1: Analysis of Local and US-Dollar Costs for financial year ended March

2000
Actual Costs US component of Actual Costs
% of Total (J% Equivalent)
J$000 Expense % 35000
Purchased Power (non fuel) 2,413,480 16% 100% 2,413,480
O&M Expenses 4,270,641 29% 27% 1,153,073
Other Expenses 2,720,194 18% 85% 2,312,165
Depreciation 1,631,478 11% 85% 1,386,75€
Net Operating Profit 1,088,716 7% 85% 925,40¢
TOTAL NON FUEL EXPENSES 9,404,315 64% 63% 5,878,718
TOTAL FUEL EXPENSE (incl. IPP) 5,354,338 36% 100% 5,354,338
TOTAL EXPENSES 14,758,653 100% 76% 11,233,05€
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Table A9.2: Analysis of Local and US-Dollar Costsfor financial year ended March

2001
Actual Costs US component of Actual Costs
% of Total (I$ Equivalent)
J$000 Expense % J$000

Purchased Power (non fuel) 2,671,518 12% 100% 2,671,518
O&M Expenses 4,601,236 21% 27% 1,262,694

Payroll, benefits & training 2,683,738 12% 2% 53,675

Third party services 815,800 4% 35% 285,530

Materials & equipment 305,924 1% 100% 305,924

Office & Other expenses 658,526 3% 80% 526,821

Insurance expense 100,827 0% 90% 90,744

Bad debt write-off 36,421 0% 0.00% 0
Other Expenses 6,794,145 31% 100% 6,794,145

Depreciation 1,598,767 7% 100% 1,598,767

Financing costs 1,353,477 6% 100% 1,353,477

Return on Equity 3,841,901 18% 100% 3,841,901
TOTAL NON FUEL EXPENSES 14,066,899 64% 76% 10,728,357
TOTAL FUEL EX PENSE (incl. IPP) 7,767,225 36% 100% 7,767,225
TOTAL EXPENSES 21,834,124 100% 85% 18,495,582
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Table A9.3: Analysis of Local and US-Dollar Costs for financial year ended March

2002
Actual Costs US component of Actual Costs
% of Total (I$ Equivalent)
J$000 Expense % J$000
Purchased Power (non fuel) 2,513,117 12% 100% 2513117
O&M Expenses 4,914,660 23% 28% 1,371,366
Payroll, benefits & training 2,944,266 14% 2% 58,885
Third party services 659,812 3% 35% 230,934
Materials & equipment 295,374 1% 100% 295,374
Office & Other expenses 692,938 3% 80% 554,350
Insurance expense 257,580 1% 90% 231,822
Bad debt write-off 64,690 0% 0.00% 0
Other Expenses 6,261,560 29% 100% 6,261,560
Depreciation 1,692,468 8% 100% 1,692,468
Financing costs 1,043,809 5% 100% 1,043,809
Return on Equity 3,525,283 16% 100% 3,525,283
TOTAL NON FUEL EXPENSES 13,689,337 64% 74% 10,146,043
TOTAL FUEL EXPENSE (incl. IPP) 7,856,575 36% 100% 7,856,575
TOTAL EXPENSES 21,545,912 100% 84% 18,002,618
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Table A9.4: Analysis of Local and US-Dollar Costs for 9-month financial year
ended December 2002

Actual Costs US component of Actual Costs
% of Total (J$ Equivalent)
J$000 Expense % J$000
Purchased Power (non fuel) 2,344,485 13% 100% 2,344,485
O&M Expenses 3,891,546 21% 30% 1,163,319
Payroll, benefits & training 2,208,922 12% 2% 44,178
Third party services 583,852 3% 35% 204,348
Materials & equipment 256,344 1% 100% 256,344
Office & Other expenses 516,159 3% 80% 412,927
Insurance expense 272,801 1% 90% 245,521
Bad debt write-off 53,468 0% 0.00% 0
Other Expenses 5,255,827 28% 100% 5,255,827
Depreciation 1,333,869 % 100% 1,333,869
Financing costs 908,513 5% 100% 908,513
Return on Equity 3,013,445 16% 100% 3,013,445
TOTAL NON FUEL EXPENSES 11,491,858 62% 76% 8,763,631
TOTAL FUEL EXPENSE (incl. IPP) 7,144,753 38% 100% 7,144,753
TOTAL EXPENSES 18,636,611 100% 85% 15,908,384
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Table A9.5: Analysis of Local and US-Dollar Costs for financial year ended

December 2003*

Actual Costs US component of Actual Costs
% of Total
J$000 Expense % N
Purchased Power (non fuel) 3,477,385 11% 100% 3,477,385
O&M Expenses 6,189,680 20% 31% 1,925,465
Payroll, benefits & training 3,476,293 11% 2% 69,526
Third party services 909,778 3% 35% 318,422
Materials & equipment 432,635 1% 100% 432,635
Office & Other expenses 924,274 3% 80% 739,419
Insurance expense 384,697 1% 95% 365,462
Bad debt write-off 62,003 0% 0.00% 0
Other Expenses 1,975,613 6% 92% 1,823,843
Depreciation 1,960,574 6% 100% 1,960,574
Interest on Customer Deposits 151,770 0% 0% 0
Net Financing costs 2 -262,731 -1% 100% -262,731
Sinking (seltinsurance) fund contribution® 126,000 0% 100% 126,000
Return on Rate Base (WACC) 6,722,998 22% 100% 6,722,998
Cost of Debt 1,091,442 4% 100% 1,091,442
Pre-Tax Return on Equity 5,631,556 18% 100% 5,631,556
TOTAL NON FUEL EXPENSES 18,365,676 59% 76% 13,949,690
TOTAL FUEL EXPENSE (incl. IPP) 12,570,818 41% 100% 12,570,818
TOTAL EXPENSES 30,936,494 100% 86% 26,520,508

Notes: 'Figures are based on unaudited accounts, as on February 15th 2004. At time of submission of this
report, audited accounts are not available. They wil be available in March 2004; 2 Net Financing Costs
excludes Interest on Long Term Debt, which is captured in the WACC; ® Self-Insurance Fund Contribution
taken from the Revenue Requirement for the Test Year Period (see Table 6.1);
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Appendix A10: Modelling of Heat Rate Performance

The JPS Generating System is fairly smal and reasonably predictable in terms of the
operding regime over a short timeframe. Hence, a Spreadsheet model was developed to
edimate the effect of sysem digpaich and new plant addition on hea rate performance
ove the five-year period. The critical parameters that affect the system heat rate were
identified for useinthemodd. They are:

avallahility,
cgpecity factor or utilization leve; and
average generaing unit heet rate.

The sysem hea rate is primaily afected by the individud unit's capecity factors. Each
generator's utilization levd is likewise determined by its avalability and its digpatch
regime. The prior five-year historic averages for these metrics were caculated and used
as a basdline performance for the system going forward.

Inlooking at the future five years, the following assumptions were made:

The exiging generating units perform a an average avalability and average hesat
rate that is condgstent with the previousfive years.

The projected demand and energy growth rates were adjusted to reflect the trends
of the lagt three years. Average 3.5% growth assumed for both going forward.

To sarve the projected energy (MWh) requirements, the capacity factor of the
plants is first assumed to be a least equivdent to the prior five-year averages. This
assumption is held for the basdoad plants, which if avalable a the same leves as
the previous five years will be utilized & Imilar capacity factors. The levels of
utilization of Intermediate Plants and GTs are then adjusted until the composte
energy output of al plants matches the projected energy requirements. (see Table
A10.2 for higtoricad and projected capacity factors).

Capacity additions required within the five-year horizon were determined from the
leest cos expanson planning optimization process. The plan going forward
assumes that a 40MW Bridge-Cgpacity is added in 2005 followed by another
40MW in 2006. These Bridge-Capacity additions are needed to give sufficient
time for the addition of the man baseload plant in 2008. This mgor 115MW
aodition is assumed to be a Cod Fired Steam Pant.

The MW output of individud generaing units are kept within ranges consgent
with ther higorica fiveyer maximums and minimums. This ensures that the
assumption of Average Heat Rates going forward is a reasonable one. In the early
years before the Bridge-Capacity additions GT utilization levds ae doser to
2001 opeding leves. In future years with new capacity added, GT utilization
levds will fdl a or jus bdow the fiveyear average levels. Each Bridge-Capacity
Pant is assumed to have projected utilization (Cepacity Factor) growing from
15% in their fird year (added in last quarter of each year) to 40 to 65% in the
years preceding the Cod Pant addition in 2008. These utilization levels then fdl
off to 40 to 45% in 2008-2009.
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The average performance for the steam basdoad plants is a reasonable basis for the
projections with assumed availabilities and forced outage rates going forward which are
smilar to the previous five years The gas turbines however may have different heat rates
depending on the peformance of the basdoad units, demand growth rates, etc. Given the
relative szes of the plants and ther rank in the merit order, basdoad plants will however
have the most sgnificant effect on System Heat Rate due to their share of the totd energy
requirements.

The basic formulae used in the modd are:

Average System Heat Rate (KIJkWh) = Sum of (Unit Energy (kWh) x Average
Unit Heet Rate (KIJkWh) / (Tota kWh)

Where:
Unit Energy (kWh) = cagecity factor x MCR (kW) x 8760
M CR® = maximum continuous rating

Sysem heet rate is cdculated as the weighted average generating unit heat rate including
hydro energy and IPPs (see Tables A10.1—A104 for JPS sysem higoricd and
projected MCR, capacty factor. unit energy and average unit heet rate respectively).
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Table A10.1 JPS’ System Historical and Projected MCR (MW)

[Figures omitted. See note on pageiii.]
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Table A10.2 JPS’ System Historical and Projected Capacity Factor (%)

[ Figures omitted. See note on pageiii.]
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Table A10.3 JPS’ System Historical and Projected Unit Energy (MWh)

[Figures omitted. See note on pageiii.]
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Table A10.4 JPS’ System Historical and Projected Average Unit Heat Rate (kJ/kWh)

[Figures omitted. See note on page iii.]
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Appendix A11: Liquidated Damages under Purchase Power Agreements

[ Text omitted. See note on pageiii.]
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Appendix A12: Load Research Analysis

In an effort to better underdand demand profile of customers, JPS in 2003 injected
additiond resources into its load research programme. This involved the acquidtion and
ingalation of 300 mass memory meters; the purchase of new meter reading devices as
well as software upgrades to fecilitate data andyss.  The reault is that since September
2003, the decticity consumption of gpproximatdy 600 customers is condantly being
recorded to provide a meaningful indght into the behaviour of the company’'s entire
customer base.

This report presents important eements of the results of load research analyses for the
month of December 2003. More specificaly, it addresses customer load characteridtics
and rate class contribution to system pesk.

Al12.1 Contribution to the Peak Demand

Ove the lagt ten years the annua system pesk has occurred between 6:00-8.00 p.m.
There is ds0 a day pesk, which generdly occurs between 10:00 an —2:00 p.m. However
over time the difference between these pesks have diverged, moving from 4% (i.e. the
extent to which the evening pesk exceeds the day peek) in 1994 to 17% in 2002. For the
year 2003 the difference was 15% (see Table A12.1).

Table A12.1: Day and Evening Peak (1994 — 2003)

1994 | 1995 | 1996 | 1997 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Evening
Peak (MW) | 380 | 391| 431| 468 489| 5209| 5467| s5548| 5813| 5928
Day Peak
(MW) 366 | 371| 415| 444 453 | 4705| 4737| 5169| 4965|  505€
Difference
(MW) 14| 20| 16| 2 36| s04| 730| 379| s48 87.2
%
Difference 4% | 5% | 4w| 5% 7% | 11%| 15%| 7% | 17% 15%

Based on the average demand on the day of pesk for the three months period October to
December 2003, the evening pesk occurs a 7:00 pm., with the Reddentid (Rate 10)
class accounting for the greastest share (42%, excluding losses) of the sysem demand (see
Table A12.2). The average demand for the three months aso indcates tha the day pesk
occurs a 12:30 p.m. with the Generd Service (Rate 20) cdass responsble for (33%
excluding losses) mogt to the system demand (see Table A12.3).
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Table A12.2: Average Contribution to Evening Peak (October-December 2003)

Contribution to

Rate Class No. of EVENING PEAK - 7:00 PM
Customers Relative Relative
MW Share Share
(excl.Losses)

Rate 10 - Residential 470,856 184.83 32% 42%
Rate 20 - General Service 53,598 82.36 14% 19%
Rate 40 LV - Power Service 1,348 70.17 12% 16%
Rate 40 MV - Power Service 46 6.49 1% 1%
Rate 50 LV - Large Power 37 13.08 2% 3%
Rate 50 MV - Large Power 64 52.64 %) 12%
Denoes & Geddes 1 473 1% 1%
Carib Cement 1 9.32 2% 2%
Port Authority 1 1.90 0% 0%
Rate 60 190 11.00 2% 3%
Losses & Unaccounted For - 145.48 25%

System Total 526,143 582.01 100% 100%

202




Table A12.3: Average Contribution to Day Peak (October - December 2003)

Contribution to

Rate Class No. of DAY PEAK - 12:30 PM
Customers Relative Relative
MW Share Share
(excl.Losses)

Rate 10 - Residential 470,856 112.90 22% 26%
Rate 20 - General Service 53,598 139.98 28% 33%
Rate 40 LV - Power Service 1,348 78.31 16% 18%
Rate 40 MV - Power Service 46 9.40 2% 2%
Rate 50 LV - Large Power 37 15.63 3% 4%
Rate 50 MV - Large Power &4 5745 11% 13%
Denoes & Geddes 1 521 1% 1%
Carib Cement 1 10.04 2% 2%
Port Authority 1 156 0% 0%
Rate 60 190 0.00 0% 0%
Losses & Unaccounted For - 72.54 14%

System Total 526,143 503.03 100% 100%

Al12.2 December 2003 Results

The gross peak demand for month of December 2003 was 592.8 MW (559.6MW net).
This was the highest gross pesk demand recorded for the year and it occurred a 7.00pm
on Thursday, December 18, 2003. The evening pesk in December exceeded the day pesk
by 87.2 MW or 15% (See Table A12.1). The day pesk regisered was 505.6 MW and it
occurred & 12:30 p.m.

The Rae 20 group dominates demand during the day, 25% of the daytime pesk on
December 18 was atributeble to the demand from that class and resdentid customers
accounted for 22%. (See table A125) In contradt, the Rate 10 group dominates the
demand during the evening accounting for 31% of the evening pesk (see Table Al124)
while the Rate 20 class was only responsble for 13%. From this it is evident that the
evening pek is driven by resdentid demand and the daytime pesk is largdy explained
by commercid activities (see Figure A12.1)
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Table A12.4: Contribution to Evening Peak — December 2003

Contribution to

Rate Class No. of EVENING PEAK -7:00 PM
Customers Relative Relative
MW Share Share
(excl. Losses)
Rate 10 - Residential 473,370 180.82 31% 42%
Rate 20 - General Service 53,884 74.85 13% 17%
Rate 40 LV - Power Service 1,349 69.30 12% 16%
Rate 40 MV - Power Service 49 6.51 1% 2%
Rate 50 LV - Large Power 36 13.67 2% 3%
Rate 50 MV - Large Power 62 54.89 9% 13%
Denoes & Geddes 1 515 1% 1%
Carib Cement 1 12.80 2% 3%
Port Authority 1 2.05 0% 0%
Rate 60 190 11.00 2% 3%
Losses & Unaccounted For - 161.76 27%
System Total 528,943 592.80 100% 100%
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Table A12.5: Contribution to Day Peak — December 2003

Contribution to

Rate Class No. of DAY PEAK - 12:30 PM
Customers ' Relative
Relative
MW Share Share
(excl.Losses)

Rate 10 - Residential 473,370 109.72 22% 27%
Rate 20 - General Service 53,884 124.14 25% 30%
Rate 40 LV - Power Service 1,349 75.94 15% 18%
Rate 40 MV - Power Service 49 8.28 2% 2%
Rate 50 LV - Large Power 36 15.56 3% 1%
Rate 50 MV - Large Power 62 57.60 11% 14%
Denoes & Geddes 1 5.75 1% 1%
Carib Cement 1 13.65 3% 3%
Port Authority 1 175 0% 0%
Rate 60 190 0.00 0% 0%
Losses & Unaccounted For - 93.22 18%

System Total 528,943 505.6 100% 100%

A12.3 Demand Profile

From the perspective of generating economics, the flaiter the dally sysem demand is the
lower the cost of generation. The opposte is dso true — pesky demand profiles lead to
relaively higher generation. This is because of two reasons, with pesky demand profiles
the utility has to invet more in (pegking) plants that are only required for short periods
during the day to ensure hat supply is adequate to meet the highest demand. Secondly,
these pesking plants are generdly gas turbines and use more expensive fud; consequently
they are more costly to operate.
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Figure A12.1: Rate Class Demand Profile for Peak Day (Thursday December 18th,

2003)
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An examination of JPS sysem demand profile (excluding losses) reveds that between
10:00 pm and 8:00 am the totd demand is less than 350 MW while at the pesk it is over
500 MW (see Figure A12.2). However, it is the Rate 10 and the Rate 20 classes that have
the biggest impact on the variability in the dally demand since the prdfile for dl the other
groups tend to have less variability between the pesks and troughs.

If it is generdly accepted that resdentid demand tend to be indastic because it is
primarily determined by convenience, then it is dear that the Rate 20 group should be
given gregter consderation in any attempt to flatten the demand profile.
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Figure: A12.2: System Profile on Peak Day (Thursday December 12th, 2003)
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Appendix A13: JPS 2003 Billing Determinants

The billing determinants for 2003 are used as the bads for deriving the proposed raes.
Forecasted growth rates are gpplied to these determinants to derive forecasted 2004
billing determinants. In ariving & the billing determinants used in the tariff design, the
actud st of hilling determinants for 2003 was modified in two ways Both are discussed
in the fallowing.

A13.1 Reclassification of customers

Reclassfication of customers into the gppropriate rate classes—commercid and indudrid
cusomers ae currently differentisted according to their demand profile, ie, a
commercid cusdomer is classfied as a Rae 20 cusomer if its demand is condgtently
under 25kVA. Similaly, a cusomer is placed in Rate 40 if it has consstently consumed
over 25kVA but beow 500kVA. Currently, a Rate 50 customer should have a demand in
excess of the 500kV A threshold.

In reviewing the higoricd demand profile of some cusomers, the JPS has determined
that there are some customas that should no longer be assgned to a paticular class as
they have not met the criteria highlighted above. For indance, a customer that was
origindly classed as Rate 20 may have expanded to a demand in excess of 25kVA. This
customer should therefore be billed as a rate 40 or 50 depending on its current load. JPS
has therefore modified the 2003 billing determinants to reflect the redassfication of
customers, as appropriate. The intention is that these customers will be moved into the
new rate classes soon after the implementation date of the new rates. This exercise,
however, has only been undertaken for customers who, once moved, will see a reduction
inther bills.

A summary of the number of customers moved across classes is outlined in Table A13.2
beow. Of particular note is the migration of Rate 40A to ether Rate 20 or Rate 40, the
result of which has been areduction of the 40A cdlass by approximately 50%.

Table A13.2: Summary of Customers Moved Across Classes

Number of Customers moved to

Original
Total

Number of New Total Number of

Customers Rate 20 Rate 40 Rate 50 Customers
Number of Rate 20 52,885 - 253 - 52,681
Number of Rate 40A 455 23 126 - 306
Number of Rate 40" 972 26 - - 1,334
Number of Rate 507 100 9 91

Note: * Rate 40 includes 40LV and 40MV; 2 Rate 50 includes 50LV and 50MV:

A13.2 Adjustments to the billing demand of current Rate 50 customers
Ancther proposd by the JPS is the remova of the 500kVA minimum demand threshold
for cusomers in the current Rate 50 class. This is a direct result of the rate class

rationdization exercise outlined in Section 16.1, in which Low Voltage cusomers (Raes
40LV and 50LV) will be merged together, with Medium Voltage customers (Rates 40MV

208




and 50MV) being placed in a separate group. This union of the current rate classes
effectivdly puts two dasses together that origindly hed different threshold levels
Specificaly, the current Rate 40LV will be merged with Rate 50LV dthough eech cdlass
has a different minimum demand of 25kVA and 500kVA respectively. A smilar problem
occurs with the MV class, which merges the current Rate 40MV with the Rate 50MV
clases together.  JPS proposes to diminate these inconsstencies by choosng the lower
threshold of 25kVA as the minimum demand required for both the Low Voltage and
Medium Voltage classes.

In light of this change, JPS recommends thet, for any Rate 50LV and Rate 50MV
cusomer that consumed less than 500kVA for any month during 2003, the actud kVA
readings be used as an egimate of the hilling kVA levels going forward. This is because
current billed readings would have imposes a minimum demand of 500kVA that is dso
ratcheted.  With the removd of the S500kVA threshold, this would no longer be
gopropriate going forward. Using actud readings for these customers will therefore
ensure that the billing determinants for these customers are not being overstated.

The billed readings will however be used for dl other Rate 50LV and Rate 50MV
customers that condgently consume in excess of 500kVA. Smilarly, billed readings will
be usad for dl current Rate 40LV and Rae 40MV classes snce the minimum demand of
25kV A dready corresponds to that being proposed under the new rate structure.

A13.3 Billing determinants for 2003

Table A13.2 summarizes the hilling determinants for 2003 that was derived according to
the methods outlined above.
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Table A13.2: Billing Determinants (Adjusted): January - December 2003

Energy (MWh) Demand (kVA)
Rate Class No. of Customers| Standard Off Peak Part Peak On Peak Standard Off Peak Part Peak * On Peak
Rate 10 462,107 1,106,691
Rate 20 52,681 597,378
Rate 40A LV 306 40,144 312,592
Rate 40 LV Standard 1,161 492,040 1,597,337
Rate 40 LV TOU 123 57,536 42,516 12,734 303,260 301,988 265,377
Rate 50 LV Standard 26 86,631 264,917
Rate 50 LV TOU 10 11,439 8,245 2,133 97,612 88,837 47,445
Rate 40 MV Standard 42 46,256 162,085
Rate 40 MV TOU 8 5,883 4,716 1,312 37,798 39,654 31,620
Rate 50 MV Standard 29 178,464 491,273
Rate 50 MV TOU? 26 71,020 56,575 16,549 461,952 432,059 347,650
Rate 60 462,107 1,106,691
ALCAN interchange 52,681 597,378
TOTAL 516,714 2,620,594 145877 112,053 32,730 2,828,203 900,622 862,538 692,092

Note: *Partial Peak ratcheted as the maximum of the on peak and the partial peak as proposed in Section 16.5.1; 2 Rate 50 MV excludes Caribbean Cement Company
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Appendix Al4: Analysis on impact proposed tariff on customer bills

The following tables present the andyss of the impact of the proposed tariff on customer
bills. Specificdly, they compare the expected hills for the month of June 2004, rdaive to the
expected hills for the month of May. The impact andyss is disaggregated into two
components.

The impact of adjuding the current rates to reflect inflation, based on the current
inflation escddion factor, and the implementation of the proposed foreign exchange
adjusment factor, i.e.:

- cdculating the fud charge usng the hilling exchange rate, implementing the
foreign exchange adjustment factor on the non-fuel charges only; and

- updating the adjusment factor to reflect the current proportion of US-related
costs of 76%).

The incrementa impact of the proposed rates.

For comparison purposes, the fuel charge is assumed to be condant a J$3.739kWh for the
months of May and June.
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Table A14.1: Impact of Proposed Rates on the Monthly bill a Typical Lifeline Rate 10

Customer
Description Current rates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (kWh) a 99 99 99
Base Exchange Rate b 50 63 63
Biling Exchange Rate c 63 63 63
Foreign exchange adjustment factor d 75% 76% 76%
Charges
Energy First 100 kwh e 4.102 4978 6.127
Fuel Charge f 3.739 4711 4711
Customer Charge g 58 70.38 86.63
Monthly bill components
Energy First 100 kwh h=axe 406 493 607
Customer Charge i=g 58 70 87
Sub Total jEh+ 464 563 693
F/E Adjust k= (c-b)/b) xd x| 90 - -
Non-Fuel After F/E Adj. I=j+k 555 563 693
Fuel Charge m=fxa 370 466 466
F/E Adjust n = (c-b)/b) x d x 72 - -
m)
Fuel After F/E Ad. 0=m+n 442 466 466
Total Charges Before F/E Adi. p=j+m 834 1,030 1,160
Total F/E Ad. g=k+o 163 - -
Total Bil r=p+q 997 1,030 1,160
Impact on bill relative to current rates 3.27% 13.0%
(%)
Total impact on bill (%) 16.3%
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Table A14.2: Impact of Proposed Rates on the Monthly bill a Typical 10 Customer

Description Currentrates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (kWh) a 250 250 250
Base Exchange Rate b 50 63 63
Biling Exchange Rate c 63 63 63
Foreign exchange adjustment factor d 75% 76% 76%
Charges
Energy First 100 kwh e 4.102 4978 6.127
Energy charge (> 100kWh) f 5.795 7.032 8.656
Fuel Charge g 3.739 4711 4711
Customer Charge h 58 70 87
Monthly bill components
Energy First 100 kwh i=100 x e 410 498 613
Energy (>100kwh) j=(a-100) x e 869 1,055 1,298
Customer Charge k=h 58 70 87
Sub Total l=i++k 1,337 1,623 1,998
F/E Adjust m=((c-b)/b) x d x i 261 - -
Non-Fuel After F/E Adj. n=Hm 1,598 1,623 1,998
Fuel Charge o=axg 935 1,178 1,178
F/E Adjust p = ((c-b)/b) x d x 182 - -
0
Fuel After F/E Ad. g=o+p 1,117 1,178 1,178
Total Charges Before F/E Adi. r=i+o 2,272 2,801 3,176
Total F/IE Adj. s=m+p 443 - -
Total Bil t=r+s 2,715 2,801 3,176
Impact on bill relative to current rates 3.15% 13.8%
(%)
Total impact on bill (%) 16.9%
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Table A14.3: Impact of Proposed Rates on the Monthly bill a Typical 20 Customer

Description Currentrates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (kWh) a 1000 1000 1000
Base Exchange Rate b 50 63 63
Biling Exchange Rate c 63 63 63
Foreign exchange adjustment factor d 75% 76% 76%
Charges
Energy charge f 4.350 5.279 6.433
Fuel Charge g 3.739 4711 4711
Customer Charge h 552 670 816
Monthly bill components
Energy i=axf 4,350 5,279 6,433
Customer Charge j=h 552 670 816
Sub Total k=i+]j 4,902 5,948 7,249
F/E Adjust I = ((c-b)/b) x d x k 956 - -
Non-Fuel After F/E Adj. m=k+I| 5,858 5,948 7,249
Fuel Charge n=axg 3,739 4,711 4,711
F/E Adjust 0 =((c-b)/b)xd xn 729 - -
Fuel After F/E Ad. p=n+o0 4,468 4,711 4711
Total Charges Before F/E Adi. g=k+n 8,641 10,660 11,960
Total F/E Adij. r=l+o 1,685 - -
Total Bill sS=qtr 10,326 10,660 11,960
Impact on bill relative to current 3.23% 12.6%
rates (%)
Total impact on bill (%) 15.8%
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Table A14.4: Impact of Proposed Rates on the Monthly bill a Typical 40A Customer

Description Currentrates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (Kwh) a 10,933 10,933 10,933
Demand usage (kVA) b 85 85 85
Base Exchange Rate c 50 63 63
Biling Exchange Rate d 63 63 63
Foreign exchange adjustment e 75% 76% 76%
factor
Charges
Energy charge f 2.625 3.185 3.882
Demand charge g 282 342 417
Fuel Charge h 3.739 4711 4711
Customer Charge i 1,642 1,993 2,497
Monthly bill components
Energy jFaxf 28,698 34,824 42,439
Demand k=bxg 24,006 29,131 35,501
Customer Charge I=i 1,642 1,993 2,497
Sub Total m = jHkH 54,346 65,947 80,437
F/E Adjust n=((d-c)/c) x e x m 10,597 - -
Non-Fuel After F/E Ad;. o=m-+n 64,944 65,947 80,437
Fuel Charge p=axh 40,877 51,505 51,505
F/E Adjust gq=((dc)lc)yxexp 7971 -
Fuel After F/E Ad. r=p+q 48,848 51,505 51,505
Total Charges Before F/E Ad. s=m+p 95,223 117,452 131,942
Total FIE Adj. t=n+q 18,568 - -
Total Bill u=s+t 113,791 117,452 131,942
Impact on bill relative to current 3.22% 12.7%
rates (%)
Total impact on bill (%) 16.0%
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Table A14.5: Impact of Proposed Rates on the Monthly bill a Typical 40 Customer
(from 40LV)

Description Currentrates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (Kwh) a 35,128 35,128 35,128
Demand usage (kVA) b 114 114 114
Base Exchange Rate c 50 63 63
Biling Exchange Rate d 63 63 63
Foreign exchange adjustment e 75% 76% 76%
factor
Charges
Energy charge f 0.642 0.779 0.926
Demand charge g 706 857 1,083
Fuel Charge h 3.739 4711 4711
Customer Charge i 1,642 1,993 2,497
Monthly bill components
Energy jFaxf 22,552 27,366 32,514
Demand k=bxg 80,662 97,881 123,713
Customer Charge =i 1,642 1,993 2,497
Sub Total m = jrkH 104,856 127,240 158,724
F/E Adjust n=((d-c)/c) x e xm 20,447 - -
Non-Fuel After F/E Ad;. o=m+n 125,303 127,240 158,724
Fuel Charge p=axh 131,342 165,491 165,491
F/E Adjust gq=((dc)lc)xexp 25,612 - -
Fuel After F/E Ad. r=p+q 156,954 165,491 165,491
Total Charges Before F/E Adi. s=m+p 236,198 292,731 324,215
Total F/E Adj. t=n+q 46,059 - -
Total Bil u=s+t 282,257 292,731 324,215
Impact on bill relative to current 3.71% 11.2%
rates (%)
Total impact on bill (%) 14.9%
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Table A14.6: Impact of Proposed Rates on the Monthly bill a Typical 40 Customer
(from 50LV)

Description Currentrates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (Kwh) a 264,172 264,172 264,172
Demand usage (kVA) b 795 795 795
Base Exchange Rate c 50 63 63
Biling Exchange Rate d 63 63 63
Foreign exchange adjustment e 75% 76% 76%
factor
Charges
Energy charge f 0.483 0.586 0.926
Demand charge g 820 995 1,083
Fuel Charge h 3.739 4711 4711
Customer Charge i 2,124 2,577 2,497
Monthly bill components
Energy jFaxf 127,595 154,833 244517
Demand k=bxg 651,723 790,848 860,600
Customer Charge I=i 2,124 2577 2,497
Sub Total m = jrkH 781,442 948,259 1,107,615
F/E Adjust n=((d-c)/c) x e xm 152,381 - -
Non-Fuel After F/E Adj. o=m+n 933,824 948,259 1,107,615
Fuel Charge p=axh 987,739 1,244,551 1,244,551
F/E Adjust gq=((dc)lc)xexp 192,609 - -
Fuel After F/E Ad|. r=p+q 1,180,348 1,244,551 1,244,551
Total Charges Before F/E Adi. s=m+p 1,769,181 2,192,810 2,352,166
Total F/E Adj. t=n+q 344,990 - -
Total Bill u=s+t 2,114,172 2,192,810 2,352,166
Impact on hill relative to current 3.72% 7.5%
rates (%)
Total impact on bill (%) 11.3%
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Table A14.7: Impact of Proposed Rates on the Monthly bill a Typical 50 Customer
(from 40MV)

Description Currentrates  Inflation escalated rates Proposed
and new foreign rates
exchange adjustment
mechanism
Assumptions
Usage (Kwh) a 91,778 91,778 91,778
Demand usage (kVA) b 322 322 322
Base Exchange Rate c 50 63 63
Biling Exchange Rate d 63 63 63
Foreign exchange adjustment e 75% 76% 76%
factor
Charges
Energy charge f 0.597 0.724 0.731
Demand charge g 695 843 1,167
Fuel Charge h 3.739 4711 4711
Customer Charge i 1,642 1,993 2,497
Monthly bill components
Energy jFaxf 54,792 66,488 67,133
Demand k=bxg 223510 271,223 375,246
Customer Charge =i 1,642 1,993 2,497
Sub Total m = jrkH 279,943 339,703 444,876
F/E Adjust n=((d-c)/c) x e xm 54,589 - -
Non-Fuel After F/E Ad;. o=m+n 334,532 339,703 444,876
Fuel Charge p=axh 343,159 432,380 432,380
F/E Adjust gq=((dc)lc)xexp 66,916 - -
Fuel After F/E Ad. r=p+q 410,075 432,380 432,380
Total Charges Before F/E Adi. s=m+p 623,102 772,083 877,256
Total F/E Adj. t=n+q 121,505 - -
Total Bil u=s+t 744,607 772,083 877,256
Impact on bill relative to current 3.69% 14.1%
rates (%)
Total impact on bill (%) 17.8%
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Table A14.8: Impact of Proposed Rates on the Monthly bill a Typical 50 Customer
(from 50MV)

Description Current rates Inflation escalated Proposed
rates and new foreign rates
exchange adjustment

mechanism

Assumptions

Usage (Kwh) a 493,323 493,323 493,323

Demand usage (kVA) b 1359 1359 1359

Base Exchange Rate c 50 63 63

Biling Exchange Rate d 63 63 63

Foreign exchange adjustment e 5% 76% 76%

factor

Charges

Energy charge f 0.467 0.567 0.731

Demand charge g 803 974 1,167

Fuel Charge h 3.739 4711 4711

Customer Charge i 2,124 2,577 2,497

Monthly bill components

Energy jFaxf 230,382 279,562 360,853

Demand k=bxg 1,091,045 1,323,952 1,585,374

Customer Charge I=i 2,124 2,577 2,497

Sub Total m = jrkH 1,323,551 1,606,092 1,948,724

F/E Adjust n=((d-c)/c) x e xm 258,092 - -

Non-Fuel After F/E Ad;. o=m+n 1,581,643 1,606,092 1,948,724

Fuel Charge p=axh 2,324,111 2,324,111

1,844,533

F/E Adjust gq=((dc)lc)yxexp 359,684 - -

Fuel After F/E Ad. r=p+q 2,204,217 2,324,111 2,324,111

Total Charges Before F/E Adi. s=m+p 3,168,083 3,930,203 4,272,835

Total F/E Adj. t=n+q 617,776 - -

Total Bill u=s+t 3,785,860 3,930,203 4,272,835

Impact on bill relative to current 3.81% 9.1%

rates (%)

Total impact on bill (%) 12.9%
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Table A14.9: Impact of Proposed Rates on the Monthly bill a Typical Rate 40 TOU
Customer (from 40LV)

Description Current rates Inflation escalated Proposed
rates and new foreign rates
exchange adjustment

mechanism

Assumptions

Energy usage (KWh) - off-peak al 38,967 38,967 38,967

Energy usage (kWh) - part-peak a2 28,746 28,746 28,746

Energy usage (KWh) - on-peak a3 8,622 8,622 8,622

Demand usage (kVA) - off-peak bl 205 205 205

Demand usage (kVA) - part-peak b2 194 194 194

Demand usage (kVA) - on-peak b3 180 180 180

Base Exchange Rate c 50 63 63

Biling Exchange Rate d 63 63 63

Foreign exchange adjustment factor e 75% 76% 76%

Charges

Energy charge f 0.642 0.779 0.926

Demand charge (off-peak) gl 29 35 45

Demand charge (part-peak) g2 304 369 469

Demand charge (on-peak) g3 373 453 600

Fuel charge (off-peak) hl 3.247 4091 4091

Fuel charge (part-peak) h2 3.905 4,920 4,920

Fuel charge (on-peak) h3 4.866 6.131 6.131

Customer Charge i 1,642 1,993 2,497

Monthly bill components

Energy jF(@l+a2+al3) x f 49,008 59,469 70,656

Demand k = (bl x g1)+(b2 x 131,906 160,064 208,018

g2)+(b3 x g3)

Customer Charge =i 1,642 1,993 2,497

Sub Total m = j+kH 182,555 221,526 281,171

F/E Adjust n=((d-c)/c) xexm 35,598 - -

Non-Fuel After F/E Adj o=m+n 218,154 221,526 281,171

Fuel Charge p=(alxhl)+@2xh2 280,737 353,729 353,729

)+(@3xh3)
F/E Adjust g = ((dc)lc) x e x 54,744 - -
p

Fuel After F/E Ad. r=p+q 335,481 353,729 353,729

Total Charges Before F/E Adi. s=m+p 463,293 575,255 634,900

Total F/E Adj. t=n+q 90,342 - -

Total Bil u=s+t 553,635 575,255 634,900

Impact on bill relative to current rates 3.91% 10.8%

Total impact on hill 14.7%

220




Table A14.10: Impact of Proposed Rates on the Monthly bill a Typical Rate 40 TOU
Customer (from 50LV)

Description Current rates Inflation escalated Proposed
rates and new foreign rates
exchange adjustment

mechanism

Assumptions

Energy usage (KWh) - off-peak al 95,321 95,321 95,321

Energy usage (kWh) - part-peak a2 68,711 68,711 68,711

Energy usage (KWh) - on-peak a3 17,778 17,778 17,778

Demand usage (kVA) - off-peak bl 813 813 813

Demand usage (kVA) - part-peak b2 549 549 549

Demand usage (kVA) - on-peak b3 395 395 395

Base Exchange Rate c 50 63 63

Biling Exchange Rate d 63 63 63

Foreign exchange adjustment factor e 75% 76% 76%

Charges

Energy charge f 0.483 0.586 0.926

Demand charge (off-peak) ol 34 41 45

Demand charge (part-peak) g2 350 425 469

Demand charge (on-peak) g3 436 529 600

Fuel charge (off-peak) hl 3.247 4091 4091

Fuel charge (part-peak) h2 3.905 4,920 4,920

Fuel charge (on-peak) h3 4.866 6.131 6.131

Customer Charge i 2,124 2,577 2,497

Monthly bill components

Energy jF(@l+a2+a3) x f 87,815 106,560 168,284

Demand k = (bl x g1)+(b2 x 392,139 475,849 531,351

g2)+(b3 x g3)

Customer Charge I=i 2,124 2,577 2,497

Sub Total m = j+k+H 482,077 584,987 702,131

F/E Adjust n=((d-c)/c) xexm 94,005 - -

Non-Fuel After F/E Adj o=m+n 576,082 584,987 702,131

Fuel Charge p=(alxhl)+(@2xh2 664,334 837,061 837,061

)+(@3xh3)
F/E Adjust g = ((d-c)lc) x e x 129,545 - -
p

Fuel After F/E Ad. r=p+q 793,879 837,061 837,061

Total Charges Before F/E Adi. s=m+p 1,146,411 1,422,048 1,539,192

Total F/E Adj. t=n+q 223,550 - -

Total Bil u=s+t 1,369,962 1,422,048 1,539,192

Impact on bill relative to current rates 3.80% 8.6%

Total impact on hill 12.4%
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Table A14.11: Impact of Proposed Rates on the Monthly bill a Typical Rate 50 TOU
Customer (from 40MV)

Description Current rates Inflation escalated  Proposed rates
rates and new foreign
exchange adjustment
mechanism
Assumptions
Energy usage (kWh) - off-peak al 61,284 61,284 61,284
Energy usage (kWh) - part-peak a2 49,123 49,123 49,123
Energy usage (kWh) - on-peak a3 13,671 13,671 13,671
Demand usage (kVA) - off-peak bl 394 394 394
Demand usage (kVA) - part-peak b2 371 371 371
Demand usage (kVA) - on-peak b3 329 329 329
Base Exchange Rate 50 63 63
Billing Exchange Rate d 63 63 63
Forex adjustment factor e 75% 76% 76%
Charges
Energy charge f 0.597 0.724 0.731
Demand charge (off-peak) gl 29 35 49
Demand charge (part-peak) g2 299 363 513
Demand charge (on-peak) g3 367 445 664
Fuel charge (off-peak) hl 3.247 4.091 4.091
Fuel charge (part-peak) h2 3.905 4.920 4.920
Fuel charge (on-peak) h3 4.866 6.131 6.131
Customer Charge i 2,124 2,577 2,497
Monthly bill components
Energy j=(al+a2+a3) x f 74,074 89,887 90,760
Demand k = (b1 X g1)+(b2 x g2)+(b3 243,263 295,193 428,240
X g3)
Customer Charge I=i 1,642 1,993 2,497
Sub Total m = j+k+ 318,979 387,072 521,497
F/E Adjust n=((d-c)/c) x e x m 62,201 - -
Non-Fuel After F/E Ad] o=m+n 381,180 387,072 521,497
Fuel Charge p=(alxhl)+(a2xh2)+(@3xh: 457,335 576,242 576,242
)
F/E Adjust g=(d-c)lc)yxexp 89,180 - -
Fuel After F/E Ad]. r=p+gq 546,516 576,242 576,242
Total Charges Before F/E Ad]. S=m+p 776,314 963,315 1,097,739
Total F/E Adi. t=n+q 151,381 - -
Total Bill u=s+t 927,696 963,315 1,097,739
Impact on bill relative to current rates 3.84% 14.5%
Total impact on bill 18.3%
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Table A14.12: Impact of Proposed Rates on the Monthly bill a Typical Rate 50 TOU
Customer (from 50MV)

Description Current rates Inflation escalated Proposed
rates and new rates
foreign exchange
adjustment
mechanism
Assumptions
Energy usage (KWh) - off-peak al 227,627 227,627 227,627
Energy usage (kWh) - part-peak a2 181,332 181,332 181,332
Energy usage (KWh) - on-peak a3 53,043 53,043 53,043
Demand usage (kVA) - off-peak bl 1,481 1,481 1,481
Demand usage (kVA) - part-peak b2 1,313 1,313 1,313
Demand usage (kVA) - on-peak b3 1,114 1,114 1,114
Base Exchange Rate C 50 63 63
Biling Exchange Rate d 63 63 63
Foreign exchange adjustment factor e 75% 76% 76%
Charges
Energy charge f 0.467 0.567 0.731
Demand charge (off-peak) gl 34 41 49
Demand charge (part-peak) g2 345 419 513
Demand charge (on-peak) g3 425 516 664
Fuel charge (off-peak) hl 3.247 4,091 4,091
Fuel charge (part-peak) h2 3.905 4.920 4.920
Fuel charge (on-peak) h3 4,866 6.131 6.131
Customer Charge i 2,124 2,577 2,497
Monthly bill components
Energy jF(al+a2+a3) x f 215,754 261,812 337,942
Demand k = (b1 x g1)+(b2 x 976,717 1,185,219 1,485,244
g2)+(b3 x g3)
Customer Charge =i 2,124 2577 2,497
Sub Total m = j+kH 1,194,596 1,449,608 1,825,683
F/E Adjust n=((d-c)/c) xe xm 232,946 - -
Non-Fuel After F/E Adj o=m+n 1,427,542 1,449,608 1,825,683
Fuel Charge p=(alxhl)+(a2xh2) 1,705,310 2,148,691 2,148,691
+@3xh3)
F/E Adjust g=((dc)c)xexp 332,535 - -
Fuel After F/E Ad. r=p+q 2,037,845 2,148,691 2,148,691
Total Charges Before F/E Adi. s=m+p 2,899,906 3,598,299 3,974,374
Total F/E Adj. t=n+q 565,482 - -
Total Bill u=s+t 3,465,387 3,598,299 3,974,374
Impact on bill relative to current rates 3.84% 10.9%
Total impact on hill 14.7%
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Appendix A15: Estimating the Reconnection Fee

This gppendix presents JPS andyss of the cost currently incurred to disconnect and
reconnect customers.

A15.1 Methodology

To edimae the codts associated with reconnection, information on the number of
reconnections and the total cost incurred for reconnection activities are required.

A15.1.1 Total Number of Reconnections

The number of requests for reconnections received by JPS is recorded on a daly bass by the
regpective locations.  This information is extracted by generating a summary report from
JPS CIS. Of the total requests for reconnections received for the month, dl canceled
requesds ae subtracted as cancdlaions are done to diminate double-counting of requests
(see appendix A15).

A15.1.2 Cost of reconnections
There are three types of costs associated with reconnections. They are as follows

operating and maintenance (O& M) codts,
adminigrative codts, and
audit fees.

Operating & Maintenance Costs

O&M codts are sored on the company’s Oracle Sysems. O&M cods as it relates to
disconnections/reconnections are  accumulated based on raes pad as pe  contractud
agreement with third party services to disconnect or reconnect cusomers to the JPS system.
The raes chaged have been condant snce 1999 and it varies based on the type of
disconnection or reconnection (see Table A15.5).
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Table A15.1: JPS Agreed Labour Rates for Contractors

Details 1997/98 1998/99 2000-2003

a) Discon/Recon. of 4 wire at pole pot/pothead [3<] [3<] [¥<]

b) Discon/Recon. of 2&3 wires at pole pot/pothead [3<] [¥<] [3<]

¢) Discon/Recon. of 4 wire at meter [¥<] [¥<] [¥<]

d) Discon/Recon. of 2&3 wires at meter [¥<] [3<] [¥<]

e) Visit to location (delivery of letter or where work was

not possible) [<] [<] <]

f) Visit to location (where a cheque was collected

instead of disconnection) <]

g) Transportation Rates [¥<] [3<] [¥<]
- Motor vehicle upkeep per day [3<] [3<] [3<]
- Mileage [¥<] [¥<] [¥<]

Recon refers to Reconnection; Discon refers to Disconnection

The records do not disaggregate the O&M costs between those incurred for disconnections
and those for reconnections. In 2003, the totd O&M cog for disconnections and
reconnections was $75,672,591(see A15.6).

Administrative Costs

To edimate the Adminidrative Cods associated with reconnection and  disconnection,
information from the &. Catherine Customer Service office was used. It is assumed that the
work flow of this office — type of personnd, number of personnd, sdaries and benefits and
time spent by pesonnd on maters deding with reconnection and disconnection — is
representative of al other JPS offices. The workflow of the St. Catherine Customer Service
Officeisshown in Figure A15.1.
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Figure A15.1: Workflow diagram of Administration of Disconnection and
Reconnection Activities

Duties:
Generate, close & print utility

Collections Clerk requgsts for disconnection (URD)
service orders.

Duties:
1. Check and verify URD service
orders.
2. Approves & verify
Reconnection Service Orders.

Senior Collections Agent

Duties:
1. Check and verify URD service

< > orders.
2. Approves & verify Recon
Service Orders.

3. Process Contractors bills.

Field/Collections Clerk

Duties:

A ting Assistant 1. Process Contractors bills.
ccounting Assistan 2. Generate and disburse cheques to
contractors.

Source- 1. Collections & Field Service Dept. - St. Catherine
2. Computer Operations, Finance & Manpower Dept - New Kingston

As per workflow diagram the costs associated with the sdaries and benefits of the following
are usad as the base in the calculations:

Coallections Clerk Grade 2 Step 2,

Senior Callections Agent Grade 2 Step 3;
Fied/Callections Clerk Grade 2 Step 3;
Accounting Assstant Grade 3 Step2.

All benefits are as per the reevant union agreements and the number of employees was
extracted from the JPS People Soft Programme (see Table A15.2).

The hourly rates of these personnd is estimated as follows.
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Hourly rates (Basc Sday) = annud sdary / 52 weeks/ 40 hours
Hourly rates (benefits) = annud benefits/ 52 weeks / 40 hour

Table A15.2: Estimated hourly rates of administrative personnel involved in
reconnection and disconnection activities

ltem Salary and benefits ($) Hourly Rate ($)
Collections Clerk (16)
Monthly salary [¥<] [5<]
Annual benefits [3<] [3<]
Transport [3<]
Manufacturing [3<]
Clothing [3<]
Accessories [¥<]
Vacation [¥<]
Pension [3<]
Senior Collections Clerk (14)
Monthly salary [¥<] [¥<]
Annual benefits [3<] [¥<]
Clothing [<]
Vacation [3<]
Upkeep [¥<]
Pension [3<]
Field/ Collections Clerk (16)
Monthly salary [¥<] [¥<]
Annual benefits [3<] [¥<]
Clothing [3<]
Transport [3<]
Vacation [3<]
Pension [3<]
Accounting Assistant (2)
Monthly salary [¥<] [¥<]
Annual benefits [¥<] [3<]
Clothing [<]
Vacation [3<]
Upkeep [<]
Pension [3<]

Note: [Text omitted. See note on page iii.]
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The annud cost of disconnection and reconnection associated with each employee caegory
is estimated as follows:

Annua cost = Hourly rates x Number of employees x Approximate time taken to do
the job x 5 days x 52 weeks

The totd adminidrative cost associated with reconnections is the sum of the annud cost
asociated with each employee cost.  As shown in Table A15.3, this is edimated to be $18.9
million in 2003.

Table A15.3: Estimated Administrative Costs of Reconnection and Disconnection

Activities
Average time
taken by each  Number of
staff perday =~ Employees Types Remuneration Per Hour ($) Annual Cost ($)
3%, Hours 16 Basic [<] [<] [5<]
Benefit <] [¥<]
1 Hour 14 Basic [¥<] [¥<] [3<]
Benefit <] [¥<]
5%, Hours 16 Basic <] <] [¥<]
Benefit <] [¥<]
3 Hours 2 Basic [3<] [3<] [¥<]
Benefit <] [¥<]
Annual Administrative Labour Cost [3<]
Annual Employee Benefit [¥<]
Total cost [3<]

Audit fees
As per former agreement’® audit fees are included in the totd cost. At the time of
submisson the audit had not yet been completed, however, the audit fees ae edtimaed a
$250,000.

60 See |etter directed to Director General of the OUR from JPS dated July 30™ 1998.
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A15.2 Estimated cost per reconnection

The totd cost associated with disconnection and reconnection is the sum of the O&M codts,
administrative costs and Audit fees (see Table A15.4). Totd cost is $94,829,709.

The cogt per reconnection is estimated as follows:
Actua reconnection cost = Totd cost / Totd number of reconnections

As per Rate Schedule, a 10% of the actua reconnection cost is added as a service charge.
Based on andyss the reconnection fee per activity should be sat a $1,441. The derivation of
thisfeeis summarized in Table A154.

Table A15.4: Reconnection Cost Summary

Description Costs ($)
Total Reconnections for 2003 (a) 72,366
Contractor Cost for 2003 (b) 75,672,591
Administrative Cost for 2003 (c) 18,907,118
Audit Fees (d) 250,000
Total Cost (e =b+c+d) 94,829,709
Actual reconnection unit cost for 2003 (f=e/a) 1,310
Plus 10% service charge (g = f X 0%) 131
Derived Reconnection fee (f+g) 1,441

229




Table A15.5: Total number of reconnections (2003)

Jan Feb March April May June
KSAS Dept 217 143 360 168 167 277
K.S.AN. 880 316 876 464 980 919
St. Thomas 323 134 248 186 291 307
St. Mary 135 112 254 201 320 376
Portland 151 86 348 200 265 339
St. Catherine 380 816 647 530 1,324 660
Clarendon 471 328 685 409 642 464
Manchester 217 91 318 215 440 536
St. Elizabeth 155 98 238 141 220 223
St. Ann 56 98 320 255 406 397
Trelawny 56 36 69 72 97 158
St. James 418 323 453 356 639 462
Hanover 151 198 174 197 305 190
Westmoreland 508 194 660 425 430 380
Total 4,118 2,973 5,650 3,819 6,526 5,688
Note: Total number of reconnections received for the month excludes cancellations.
Table A15.5 (continued)
July Aug Sept Oct Nov Dec Total
KSAS Dept 574 512 575 774 445 278 4,490
K.S.AN. 1,205 878 1,153 982 949 834 10,436
St. Thomas 247 197 366 229 233 206 2,967
St. Mary 349 274 350 186 258 269 3,084
Portland 378 383 342 214 185 198 3,089
St. Catherine 1,558 474 1,599 1,419 1,964 1,301 12,672
Clarendon 511 367 806 592 696 592 6,563
Manchester 597 390 451 591 579 326 4,751
St. Elizabeth 474 425 677 533 617 577 4,378
St. Ann 533 405 487 538 547 414 4,456
Trelawny 278 166 207 145 100 129 1513
St. James 521 499 601 210 386 202 5,070
Hanover 379 324 384 234 322 245 3,103
Westmoreland 562 522 653 697 442 321 5,794
Total 8,166 5,816 8,651 7,344 7,723 5,892 72,366

Note: Total number of reconnections received for the month excludes cancellations.
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Table A15.6: Total operating and maintenance costs incurred for disconnections and
reconnections (2003)

Jan Feb March April May June
K.S.AN. - 1,085,239 324,611 1,230,080 938,019 1,181,110
K.S.AS 73,371 13,000 618,140 511,351 - 471,846
St. Thomas - 319,102 207,648 - 254,709 494,081
St. Mary 7,438 139,187 164,888 36,000 433,630 252,866
Portland 5 - 405,882 - 361,866 216,766
St. Catherine 713,724 - 976,535 1,186,232 831,031 1,036,212
Clarendon 137,773 362,052 409,490 664,853 528,479 406,110
Manchester 78,174 208,707 17,064 360,521 48,849 450,565
St. Elizabeth - 82,156 57,906 425,548 191,030 193,767
St. Ann - - 217,975 335,492 142,758 444,796
Trelawny 143,713 72,185 - 169,901 61,417 169,178
St. James - - 554,579 561,626 402,318 625,118
Hanover (287,366) 260,508 419,162 329,655 240,075 344,088
Westmoreland - 218,546 293,901 716,243 309,895 413,232
Total 866,831 2,760,680 4,667,778 6,527,499 4,744,074 6,699,733
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Table A15.6: Total operating and maintenance costs incurred for disconnections and
reconnections (2003) (cont’d.)

July Aug Sept Oct Nov Dec Total
K.S.AN. 1,094,409 854,85€ 1426546 1,263,288 1,093,869 1,949,398 12,441,423
KS.AS 390,437 457,733 512,586 867,161 790,782 554,138 5,260,543
St. Thomas 544,775 384,982 286,396 393,986 361,121 407,468 3,654,267
St. Mary 202,427 513,178 223,287 350,961 219,746 502,682 3,046,296
Portland 304,450 661,72€ 369,937 - 540,119 393431 3,254,180
St. Catherine 703,183 995,195 972,290 1,739,710 1,628,366  2,706,04C 13,488,516
Clarendon 245,587 770,43¢ 401,107 655,425 520,503 716,106 5,817,922
Manchester 218,729 386,25C 484,696 184,852 542,868 1,134,703 4,115,978
St. Elizabeth 272,391 339,552 495,358 611,439 609,074 1,134,198 4,412,416
St. Ann 458,103 - 933,809 416,102 446,454 906,044 4,301,533
Trelawny 101,103 72,271 114,351 217,033 - 363,563 1,484,711
St. James 31,756 811,00¢ 711,203 445,932 935308 1,016,97€ 6,095,823
Hanover - 228,63€ 584,815 551,709 231,324 318,377 3,220,982
Westmoreland 382,702 583,422 122,910 540,081 799,785 697,28¢ 5,078,002
Total 4,950,048 7,059,25C 7,639,287 8,237,678 8,719,315 12,800,418 75,672,591
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