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1 INTRODUCTION 

1 1 Purpose of t h ~ s  Report 

Thrs report is specifically des~gned to asslst USAID in maximizing the value of its DSM 
demonstration program at Ahmedabad Electrlc~ty Company (AEC), by evtracting lessons from 
that program and by ldentifjr~ng remaining needs for e n s u n g  ~ t s  continued success This 
introduction explains the objectives of USAID and how thls report addresses them 

USAID Objectives in Fund~ng of DSM at AEC T h s  report examines the adequacy of current 
efforts to develop DSM at Ahmedabad Electric Company and the need for addit~onal future 
efforts to refine those programs and transfer the technologles elsewhere The assessment must 
be viewed w~thin the context of USAID's goals ,- 

USAID seeks to promote development demonstration and transfer of environmental and 
energy technologles throughout India and elsewhere in the world 

USAID's EMCAT program seeks to Improve management, expertise and capabll~ties for 
decreasing energy consumpt~on (as well as developing energy supply and financing svstems) 
throughout Ind~a 

4s  a technology transfer program USAID has used the EMCAT program to work with AEC 
in developing its DSM programs as a demonstration model that can be replicated elsewhere 
AID has further supplemented that effort with assistance fiom its Sustainable Cit~es Initiative 
whlch also seeks to develop p~lot  demonstration programs to address energy issues 

As AEC's programs move from ~nltial p~lot  efforts to fuller implementatron, it therefore becomes 
~mportant that AID assrst in ertractzng macrmzrm valtlej  om the 4EC demonstratzon by 
(1) supporting its trans~tron to a fully-implemented, self-sufficient operation and (2) ensurlng the 
development and documentation of program procedures, operational svstems and organ~zatronal 
structures whrch can be readlly applied elsewhere in Indla 

Evaluation to Further AID Object~ves There IS a natural des~re and appropr~ate need for 
implementat~on agencies funding agencies and supporting contractors to promote their program 
successes and 4EC's DSM efforts have indeed been successful in demonstrat~ng the feas~bilitv 
and value of DSM However AID has a further need to maxrmlze the value of that demon- 
stratlon by understandlng how it has evolved and changed evtracting lessons learned for f ~ ~ t u r e  
applrcatlons and ensuring transfer of appropriate program designs and materials for adoption 
elsewhere 

A number of prior reports have identrfied a w ~ d e  variety of different elements of AEC's DSbf 
efforts, spanning a range of activltres (including metering, energv aud~ts equipment 
rnstallatrons equrpment test~ng financing, promotion and workshops) for a range of 
technologres (Ilghting, motors, pumps pipes meters, capacitors filters and timing svstems) 
applied to a range of customer types (four mrlls, apartment bu~ldings, factories offices and 
munic~pal water supply) However it IS difficult to extract from the various prror reports just 
how the AEC's DSM efforts hake actually evolved and changed over trme In fact AEC's 



efforts have contxnued to change substantially over time, reflecting an Important process of 
learmng and program refinement Along the way, some initial program elements have been 
terminated or radically modified, whiIe some new program elements have been added, planned 
tor the near future or proposed for sometime later on The process that was used for program 
refinement at AEC can be of slgn~ficant Interest for program replicat~on elsewhere 

To maxlmlze the value of ~ t s  Investment In DSIvI development, USAID asked its Phase I1 
EMCAT contractor, IRG, to revlew the status of efforts at AEC ~dentlf j  lessons learned and 
help ensure transfer of developed processes and procedures to other util~ties Accordingly this 
report has four goals 

to clarify the evolutron and current ~tattis of DSlLl rmplementation at AEC for interested 
parties, 

to measure program lmpacrs and le~sons lenrnecifrom the success of: those pilot activities 

to further the process of technology tramfir bv providing usehl details on program. sucLess 
rn developing processes and procedures which can be replrcated elsewhere 

to identify remarnrng needs for mavimizing the success (and transferab~lity) of: the programs 
at AEC 

1 2 %Iethodology and Content of the Report 

To address the above goals the consultant and IRG staff collected tnforrnation from three 
sources ( I )  meetings with AEC staff to discuss the evolution of program planning, 
~rnplementat~on and needs, (2) revlew of forms documents and data bases relatlng to DSM 
planning and ~rnplementation, to assess program Impacts and replicab~l~tv, and (3) slte v~slts and 
lntervlews with customers to evarnine ~nstalled measures, program impacts and sat~sfact~on 

The organizatton of this report reflects the findings irom that informatton collection and 
analvsis 

Chapter 3 provides a background on the economlc and organizat~onal realities shaping 
the development and evolution ot DSb1 at AEC 

Chapter 3 examines the process of evolut~on of DSM measures at 4EC over 1995-1 997 
and identifies lessons learned from it 

Chapter 4 discusses the plans for full implementation (in 1998) and ~dentifies remainins 
needs which must be addressed to ensure effective operation on a continuing basis 



2 BACKGROUND ISSUES M PRIORITIZATION AND IMPLEMENTING DSM 

The inltiatlon and development of DSM at Ahmedabad Electricity Company (AEC) has been 
strongly shaped by two realmes (1) the avalable financial motivations and (2) the necessary 
evolutionary process This chapter descnbes these two realities and how they have shaped the 
DSM programs at AEC Subsequent chapters then provide detalls on the actual operaQon of 
those programs I 

2 1 Prlorituation of DSM Activities Financial Mobvations 

Types of Actlv~t~es Demand-Slde Management (DSM) c m  encompass any programs or 
policies which seek to affect electnclty demand in a systematic way The changes in demand 
may be ~n terms of .- 

enercv conservat~on -- reduclng energy use through increased equlpment effic~ency 
(ach~eved via installation of appropnate controls or subst~tut~on of equlpment) or 
behavior changes (m equlpment use patterns), 

peak load reductlon - reducing peak penod demand through shlftlng t~me-of-day usage 
patterns or reducing energy use only for speclfic tvpes of energy demand at specific 
trmes, 

svstern efficlencv - expansion of effectlve system capaclty to meet peak power demand 
(achieved by reduclng losses from reactlve power load), or evpanslon of off-peak 
demand to better utilize base load capac~ty 

In the case of Ahmedabad Electr~clty Company the DSM elements of prlmary interest were the 
achievement of peak load reductlon and system effic~encv enhancement both forms of load 
management intended to address the acute problem of lnsuffic~ent peak penod capaclty 

Roles of Interested Part~es Depending on the sponsoring party and ~ t s  motlvatlons, DSM 
actlvitles may be financed by 

utllitv customers - through d~rect payment or ind~rectlv through the base electricity tanif) 

the utllltv company - through ~ t s  own investment, 

government (taupat ers) - through subsidles to the util~tv or customers to promote DSbf 

third nartles - through investments bv manufacturers or sen Ice providers who hope to 
recoup recover funds through expanded sales of their products or services 

Each of these partles has a potentiallv different interest m DSM, m terms of one or more of- the 
following potential benefits 

env~ronmental benefit - through reduction of resources used and emlsslons of pollutants 
from power plants, 

customer benefit - through savlng money on energy bllls (from reduced consumpt~on) and 
/or enhanc~ng equlpment performance and lrfe (from improved power quallty) 

utll~tv benefit - through reduction of need for evpenslte actions to meet peak demand -- 
purchasrng costlv peak power, invest~ng m new power plants or curtailmg power 



(ach~eved through net expansion of baseload capacity or reduction m peak demand), or 
through reduct~on in power theft 

In the case of Ahmedabad Electricity Company, there are currently no mechanisms ava~lable for 
cost recovery vla government subsidy or the base electnc~ty tanff Therefore, DSM costs must 
be p a ~ d  by utility investment, customer pavment andlor thud party investrnent In that context, 
the only financially v~able and sustainable DSM actlv~tles will be those that make economic 
sense for such costs to be ~ncurred by the utilitv, its customers or th~rd  parties The selection of 
DSM programs at AEC (discussed in the next chapter) reflects those realities 

Development of DSM at AEC Ahmedabad EIectrlc~ty Company 1s a pr~vately-owned electric 
utilitv, whlch means ~t has a responsib~lity to its shareholders to engage In econom~cally viable 
actlvlties which provide a return on its investment From the viewpoint of AEC, DSM activltles 
that improved the environment and improved customer well-bang were attractive as long as 
thev also ~mproved the company's own electr~citv system performance and its economic, 
performance With llmited financ~al and technical capabilities ava~labie for initiating DSM the 
initla1 set of DSM programs were selected based on a set of e~ght  crlteria which bas~callv can be 
grouped into three categories 

peak impact (financ~al Interest) - reducing peak demand and thus avoiding costiv peak 
power importing by the utll~ty, 

readilv im~lementable (modest cost) - can be ~mplemented bv utll~ty staff, with a short lead 
tlrne, uslng available equipment and data 

market demand - applicable to a s~gn~ficant market of customers (and also third part~es) 
who mav be interested In covenng some or all of the pro, aram costs 

3 2 General  model for Development of a Successful DSiM Pro, *ram 

The evolution of DSM at W e d a b a d  Electr~c Companv illustrates four phases in the 
development of an ongolng and v~able DSM program In India 

Research Invest~gat~ons, 

Limlted-Scale Pilot Programs, 

Initiat~on ot Full-Scale Program and 

Ongoing Program Refinement 

The components of these four phases and the requ~red lmplementat~on processes are illustrated 
in Figure 1 and are summanzed on the pages which follocv 



F~gure 1. 
Phases & Requirements for Development of a Successful DSM Program 



Defin~txon of Phase 1 -- Research Investigations The first phase involved collection of 
information necessary to ascertain utillty goals and potential opportunities for use of DSM as a 
means for improving "system performance" - which may include technical performance of the 
transmission and distribution system, economic performance of the utility or other results 
towards soclally desirable goals To accomplish this, ~t is necessary to collect inforrnat~on three 
types of information 

performance ot the electricitv suvplv svstem, in terms of factors such as (a) load profile 
(specifically the pattern of peak supply constraints) and (b) transmission and distribution 
svstem losses (spec~fically the evtent of reactive power losses) This information can 
usually be assembled internally, from utiIity records 

characteristics of customer demand for elecmc~tv, In terms of factors such as (a) patterns of 
electricitv demand and power factor, by time of dav and customer size/type, and (b) 
customer abilitv to adopt or utllize various types ot new technologies or equipment use 
changes in order to change those patterns This iniormation requires the acquisition of 

C 

appropriate metering equipment and effort to survev or visit a sample of customers to 
collect needed information about customer equipment and use 

aoproprlateness of. alternative DSM measures, through information on (a) test results tor 
evisting equipment technologies and (b) specifications and availabllrtv of new 
technologies for equipment retrofit or replacement 

AEC did successfully mitiate all aspects of this phase Seasonal and time of day load profiles 
were assembled from available internal data Through the assistance of USAID 72 load 
research meters were obtained by AEC and were installed in vanous commercial and industrial 
customer premises These meters were useful in determining the load patterns of vanous tvpes 
oi  customers and the evtent of low power factor problems as well as a tool for detecting power 
thett AEC staff also initiated a set of special studies to conduct customer premises testrng of 
motor equipment, flour mills and water pumps The results of those studies prov~ded a basis tor 
the company's subsequent dec~sions to focus the pilot programs on some spec~fic technologies 
targeted to particular types of customers (Details on Phase 1 activities ale provided in Section 
3 1 )  

Definltlon of Phase 2 -- Pdot Programs The second phase ~nvolves the design and ~nitiation 
of small-scale tests of possible DSM programs These "p~lot programs" are eupenmental efforts 
in which some tvpe of product service or pricing option 1s offered to a small set (e g 10-200) ot 
customers Thev are mended to test whether there is customer interest in the otferlng and 
whether installation or adoption of 11 has the evpected Impact To accomplish this the tollonlng 
elements must be addressed 

specil'lcation and outreach for the offer to customers, in terms of factors such as (a) 
equipment or service technology to be offered to customers, (b) priclng or cost to be 
offered to customers and (c ) method for targeting and conducting outreach efforts to 
make the offer to the desired tvpe of customer 

deliverv mechanism in terms of factors such as (a) how the equipmen[ or service will be 
installed or provided to customers and (b) hofi q u a l ~ t ~  assurance maintenance and/or 
other support servlces mav need to be offered 

financing arrangement, in terms of (a) h o ~ ~ .  costs 111 be collected and (b) how costs bill be 
spread over tlme 



AEC d ~ d  successfully l~llt~ate all aspects of this phase Four programs were offered on a pllot 
basis, each to between 10 and 500 customers The utility's customer records were used to 
~dentify appropnate targets who were lndivldually contacted wth the program offer The 
installation and financing vaned by program For the Hlgh h s e  Water Pump program, lnitlal 
outreach was done by AEC, the energy audlt and new equ~pment installation was done by an 
energy servlces contractor, and customers were asked to provide payment m a lump sum one 

I month after installation of new equipment under the program For the L~ghtlng and Capac~tor 
programs, the equipment and its mstalla~on was provided by manufacturer-owned ESCOs 
(Energy Servlces Companies), and customers were allowed to pay the costs through installments 
added to then- electric b~lls Since the target for the Lightlng program was residents of 
government-subsidized housmg, these households were offered free lnstallat~on and use of the 
llghtlng equipment for SIX months, after whlch tlme they would have lease payments assessed 
through thelr electr~c~tv bills 

The pilot programs were successiully conducted and studles of the partrcipants' electnc demand 
~mpacts proved the value of the rnstalled measures to the company The pilot programs also 

confirmed to AEC that the concept of workrng wrth ESCOs was a vlable one, worthy of larger 
scale lmplementatron In addlaon, the evperlence wlth the hlgh nse program illustrated some of 
the economlc barrrers and outreach efforts necessary to enroll apartment bu~ldrngs m that 
program (Detalls on Phase 2 actrvrtles are provlded m Sectron 3 2 ) 

Definlt~on of Phase 3 -- Full Scale Program The third phase involves the redesrgn of DSM 
programs (rncludlng the type of product or servrce offered and the financing offer) based on the 
prlot program euperlence, followed by initiation of Iarge-scale ~rnplementation Thls step is 
rntended to make substantive system-wide rmpact on energy consumptron demand and/or 
system losses To accomplish thrs the following elements must be addressed 

refinement of the program offer financing. arrangement and outreach tarpetrng to mavrmrze 
program effectiveness based customer acceptance and reactlon to the p11ot program 

adoutlon of an a~urourrate mechanrsm for large-scale program dellverv lncludlng 
procedures for large-scale outreachlmarketrng, rnstallatlon and pavment based on both 
the pilot program evperlence and the necessrtres of adaptatron for larger-scale operatrons 

adoutron of admlnlstratrve procedures for management and oversrght of large-scale program 
dellverv contractors (ESCOs) and staff 

As of the end of 1997, AEC had rnrtlated most aspects of thls phase The programs have been 
revised based on lessons learned from the pilot efforts For Instance, plans for the Hrgh Rrse 
proglam offer have been revlsed to allow for rnstallment payments (rather than lump sum up 
front pavment) for future applrcants Contracts have been slgned wlth ESCOs to provrde for 
large-scale capacrtor and lrghtrng mstallanons, under arrangements whereby AEC provides 
customer lrsts a billrng (revenue collect~on) mechanrsm and market~ng assrstance whrle the 
ESCO 1s responsrble for the customer contact equrpment rnstallatlon, maintenance and 
lease'sale (Further detarls on Phase 3 status are prov~ded In Sect~on 3 3 ) 

One addltronal aspect of the large scale implementation phase must strll be put m place In order 
to provrde tor successful ongolng operation startlng in 1998 That 1s the admrnrstration and 
oversight process necessary for large-scale operatron Evpenence m the U S and elsewhere has 



shown that quality control and cost-effectiveness can eas~ly become problems when a program 
moves from a small-scale pllot effort to large-scale implementation The types of problems that 
often anse include (1) low part~c~patlon due to ineffectlve outreach efforts or poorly traned 
ma.rketing/outreach staff, (2) customer complaints of long time delays between program 
appl~catlon and equipment ~nstallat~on (3) customer compla~nts of poor quality ~nstallatlon, or 
equlprnenr! fallures due to Inappropriate ~nstallat~on, (4) qual~ty control find~ngs of payments 
made for equlpment never delivered or Installed, due to poor record-keeping by the contractor, 
m d  (5) hlgher than evpected program costs (Incurred by e~ther the ut111ty or the 
contractor/ESCO) due to Inefficient deplovment of staff or ineffectlve management of then tlme 

The admlnlstratron and overslght process requlres the designation of clear responsibilities for 
record-keeping and management of the utility and contractorIESC0 staff at each step In the 
program processes of outreach, ~nstallatlon, maintenance and financinglbilling It also requires 
the settrng of clear evpectat~ons for periormance, wlth some perlodic measurement and repomng 
of qualrty control measures tor customer process~ng and follow-up Most ~mportantlv, ~r 
requires a process so that if. the program falls to ach~eve expected results, the cause of that 
problem can be Identified and addressed (Recomrnendatlons for overslght are glven In Ch 4 ) 

Defin~tion of Phase 4 -- Ongo~ng Program Refinement The fourth and final phase ~nvolves 
the establishment of a comprehensive, ongolng monitoring and plannlng svstem so that DSIvI 
program deslgn and operation can be changed over time As tlmes change electnc~ty costs, 
supplv requirements, customer needs and/or ava~lable technologles mav change Accordingly, 
there may be a need ior program "refinements" ~nclud~ng the e l~rn~nat~on or rad~cal restructuring 
of some programs or technologles while other new technologies may be added To accompl~sh 
this the follow~ng elements must be addressed 

refinement of customer marketing. targetme: and program offer~ng to ach~eve greater enerp  
awareness and program participation Thls requlres a process of monltorlng changes In 
customer acceptance rates, market penetration of equipment technologles, customer 
attitudes and behavior patterns and optlons to respond to those changes 

refinement ot contractor & utiIitv roles and ~rocedures to achleve lower costs and more 
effect~ve ~mplementation as changes occur over time In the util~ty's needs and in the 
available set of evternal companies and organizations which can be of help to the 
program Thls requires a process of monltorlng changes In effectiveness qualltv control 
and success In ach~eving desired supplv, demand and financial results from the program 
and optlons to respond to those changes 

refinement oi program features to maumlze program Impacts or avoid losses in program 
eifectlveness This requires a process of monitoring changes tn program costs and 
revenues, electrrciry supply costs and revenues, and program impacts of the program on 
electricitv sales, as well as assessment of options to respond to those changes 

chano~ng technolo~~es for DSM, ~nclud~ng the offer~ng of new types of equ~pment and/or 
new pnclng plans for equlpment or electricltv to reflect changes In the a\ia~lable optlons 
This requlres a process of mon~torlng the available technolog~es and pnclng pol~cv 
optlons and assessing their applicab~lltv for [he utllltv 

To date AEC has iocused on achievement of Phase 3 so all of the Phase 4 elements remaln to 
be done in the tuture (Recommendat~ons for address~ng Phase 4 needs are provrded in Ch 4 ) 



3 HISTORY EVOLUTION OF DSM MEASURES AT AEC 

The DSM program at Ahmedabad Electricity Company (AEC) has been evolvlng through the 
four phase process that were descnbed m the preced~ng chapter although at the beginning it was 
not known that these phases existed f i s  chapter provides details of how and why the DSM 
programs at AEC have evolved over time, as the lessons learned may be of interest for partles 
seekrng to replicate the DSM development process at other utrlities m India (Note that this 
discuss~on focuses only on the evolution of formal DSM programs at AEC Additional DSM- 
related efforts involving AEC-- including a variety of sem~nars, train~ng workshops, conferences 
and general promotional matenais - are not discussed here ) 

3 1 H~story -- Phase I Research Investigations (1994-1996) 

Starting In 1994, USAID and its EIvlCAT Phase I contractor, Resource Management 4ssociates 
of Madison Inc ( M A ) ,  worked with Ahmedabad Electricitv Co to inltiate DSIvl activities 

Inltlally AEC set up a DSM cell of professionals who were work~ng wrthln the context of 
broader commercial department responsibilities Therr first act~vities were research 
invest~gations concerning (1) feasibll~ty assessment and (3,) load research summarized below 

1) Feasrbrlziy Assessment (1 994) 

Program Screening Multi-Attribute Decision Analysis - The USAID contractor (&MA) 
and AEC staff together identified key criteria and used them to rate the feas~bilitv oi  
potentla1 programs The final results was the identification of 3 1 potential DSM 
programs, including vanous educat~on, audit rebate, dealer Incentive and pricing 
programs iocusing on promotrng energy etficiencv and load control 

Marhet Self-Assessment - AEC staff assessed the evtent to whrch various types of 
customers contribute to their peak load problems the number of such customers and 
feasrbilitv of reachrng those customers Thev concluded that 

High-rise buildlng water pumpmg durrng the morning and commercial/lndustrial motors 
during the midday create a significant bhare of daytime power demand 

There are manv hundreds of high rrse apartment bulldings and flour mllls whrch could be 
good targets for equipment improvemenrs, 
.+ 

The munrcrpal water svstem of Ahmedabad hfun~c~pal Corporation (AVIC) is 
characterrzed by hundreds of well pumps and distrrbution pumps which also create 
high demand in the early mornrng, whrle generatlng lower than average revenues 

The pump motors rn the high-rise buildings and AMC water system and the mill motors 
in the flour mills are also generallv characterized bv a low povver factor (I e hlgh 
reactive power requirement), which causes AEC to evperlence higher transmission 
and distribution system losses Thrs can also cause customers to suffer more from 
voltage drops hotter-running machinen w t h  greater motor near 

Direct installation of appropriate equipment IS more realistic rn the Indlan context than 
the rebate and dealer Incentive types of programs prevalent in the U S Priclng 
changes mav be poss~ble, but will take tlme to be Implemented 



2) SmalfScnle Testmg (1 995-1 996) 
Targets for ~ n ~ t i a l  testing were identified based on outcomes of the above-discussed 
teasibilltv assessment The small-scale data collection efforts were referred to as "pilot 
programs" in early RMA reports, but were d~fferent from the true pilot programs which later 
emerged in Phase I1 

Time-of-Use Meters -- installation of trme-of-use load research meters (purchased with 
USAID covering most of the total cost) and an accompanying customer survev at 72 
High Tens~on (over 100 kW) lndustnal business sites 

Energy Audlts -- lncludlng 
(1) comprehensrve audlts for 27 H ~ e h  Tension industrial customers, 
(3) water pump systems audits for 75 High Rise Apartment Bulldings (candidates tor the 

residentla1 water pump instalIations noted below) 
I 

Techn~cal Studles of Wiotor/Pump System Replacements - covering overhaul and 
replacement installations of 

(1) Residential Water Pump Systems at 4 Hleh Rlse Buildinos 
Mill Motors Systems at 4 Flour M~l ls  
lLIunicipa1 Water Pumps & Capacitors at 2 sites of Ahmedabad hlunlclpal Corporation 

(1 bore well and 1 French well) 

Motor Testing -- study overhaul and lab testlng of rewound 5 HP and 7 5 HP motors In a 
testing lab 

Results of these initial investigations revealed that 

The installation of 73 load research meters was most usetul tor detection or power theft In 
addition to load forecast~ng (where they also showed the value of capacitors for reactive power 
savings) 

The 27 industrial energv audits revealed potential savings of 8% - 13?6 from a range ot 
energv efficrency measures, but also a common need to address poor load factor 

The 4 water pump installations (replacing pumps pipes and foot valves and installing 
capacrtors) showed substantial energy savings (30% - 15%) and demand savings (35% - 6j0/o) 
w ~ t h  pavback of less than one year 

The 1 flour m ~ l l  insrallations (replaclng motors and belts insralllng capaclrors and adjusting 
mrll speeds) showed onlv modest energy savrngs (296 - 5% irom maintenance 1% - 12O6 from 
drive belts and 10% from motor replacement) 

The 2 municipal pump installations (replaclng pumps and pipes, renovating bowls and 
Installing capacitors ) showed promising results (30% Improvement for the bore well pump 
and 20% for the "French well" pump), with payback or less than one tear 

The motor studies showed that improved rew~nding techniques could enhance the etficiencv 
of rewound motors bv a modest 7% - 4% 



3 2 History -- Phase I1 Larger Pilot Programs (1996-1997) 

Decls~ons Regard~ng Program Redes~gn for P11ot Exper~ments Results of the research 
investlgatlons led to the declsion to focus on four program efforts, each to be ~mplernented at a 
couple of hundred sites The key decisions were as follows 

The Hlgh Rise Residential Water Pump investigation (including pump system audits and 
retrofit lnstailations) was expanded into a pilot program 

The Flour Mllls, Motors and Industnal Audlt investlgatlons, which revealed lesser efficiency 
benefits (or greater compleu~ty), were put on hold However, those lnvestlgations dld lead to a 
decision to focus on offerlng a Capacitor installation pllot program (to reduce reactlve power 
requirements) at ~ndustnal sites This was designed to reduce AEC's transmission and 
dlstnbut~on losses and thus Increase net effective system capacity during the peak perlod as 
well as Improve voltage at the customer end 

The Time-of-Use Metenng investigation led AEC to purchase 600 and later 2000 additional 
meters, justified largely by thelr value for theft detection That continuing effort was found to 
have substantial value for enhancing companv revenue and resource ut~lit~zation, although it 
was no longer referred to as a DSM program 

The Ahmedabad Municipal Corporation water pumping investigation was evpanded into a 
broader program to install capacitors and other svstem improvements at additional pump sites 

Discuss~ons wlth a manufacturer led 4EC staff to add a new evperimental pilot program for 
~nstallatlon of energy-savlng fluorescent tube lamps 

Conduct and Refinement of P~iot  Evger~ments The outcome of the above decisions was the 
following efforts, wh~ch  were ~nlt~ated durlng 1997 

Pzlot DSiM Programs (testztzg for consrckratron as flrll-scale programs) 

Multl-Stow (High Rise) Res~dentlal Water Pumps - Of the 75 residentlal building sites 
origmally audited 14 building associations (res~dent cooperat~ves) agreed to pav tor 
equlpment retrofits -- S had work completed m 1997 and 2 more were in progress at the 
end of 1997 in addition to the origlnal4 completed as part of the initial research 
lnvestigatlon in 1996 This work was initiated by AEC, using a small revolving loan 
fund AEC arranged for energy service firms to develop the specifications acquire and 
Install the equlpment 

Capacitor (Reactrve Power blana~ement) Program - 4EC decrded to actlvely request that 
capacitors be installed for reactlve power compensation at all sites of industrial 
customers who othenv~se fall its conditions of service whlch call for a minimum pomer 
factor of 85 Customers finance the equipment via a 3 or 5 year lease (pa~d through 
AEC's billing svstem) with ownership reverting to the lessee at the end of the period 
AEC arranged for the capacltor lease and installation to be provided bv the energt 
servlce arms of two manufacturers - 4sean Elecrronics Ltd (AEL) and Saha Sprague 
Ltd (SSL) As of the end of 1997 4EC had ~dentified 760 industrial customers 
received "consent lettersJ' irom 500 of them and had capacltor ~nstallat~ons completed at 
460 sltes - compr~sed of 160 LThID (Low Tenslon Maulmum Demand, 15-50 HP) 
lndustrlal customers and 300 LTP (Low Tenslon Power, under 15 HP) industrral and 
commercial customers Reactive power management was already required at the 500 HT 



(Hlgh Tension Power, over 100 kW) lndustnal sltes 

AEC also conducted a pilot installation of capacitors at 200 residentlal sltes in Gandhinagar 
The equipment and installations were paid for by AEC and prov~ded at no cost to the 
residential customer 

Ltghtrng Program - Under the pllot test program, AEC is offerlng high efficiency fluorescent 
tube lamps to residents oi  government-subsidized houslng T h ~ s  includes a 36W tube 
with a 2W capacitive /electronic choke (ballast) havlng a ieadlng power factor (reactive 
power compensation), to replace the standard 40W tube w ~ t h  15W magnetlc (poor power 
factor) choke The equipment has been offered and Installed tn 200 homes, w ~ t h  the 
resident gett~ng to use ~t for siu months at no cost At the end of that test per~od (in 
1998), the resrdent may keep the equlpmenr if he agrees to pay for it through a monthlv 
lease payment (The old tube 11ght 1s not being taken out dur~ng the trial penod ) The 
lamp and ~ t s  lnstallat~on (as well as ~ t s  planned iess~ng after 1997) are being provided bv 
4EL AS of the end of 1997, consumer response mas being evaluated based on a door- 
to-door survey of installed sltes 

Other Progrnms (apanded efforts, but not as pzlot testzng forfIrrtlEer expnnslotz) 

Advanced Metering - AEC purchased an additional 3000 advanced meters to provide time- 
of-use and reactlve power measurement 4 s  of the end of 1997 ~t had installed the 
meters at all 500 of ~ t s  HT customers and 1 000 LTMD customers T h ~ s  is part of a 
continuing effort to expand meterlng of time oi  use and reactive power eventuallv 
reachlng all 6 000 LTMD customers for both power theft detection and capacitor 

lnstallation requirement at all applicable sites (where power factor IS below 8 5 )  

Ahmedabad Mun~cipal Corporat~on (AbIC) - 4EC continued to work w ~ t h  AhIC w h i ~ h  
lnlt~ated its own Internal DSM efforts with additional funding assistance from 'CISAID'S 
Sustainable C~ties Init~ative As of the end of 1997 this included reported installation of 
200 capacitors (153 confirmed to date) in statlon pumps and bore well pumps as well as 
initiation of staggered use of intake and supplv pumps at 19 pumping stations 

These pllot programs provided AEC with much useful evperlence 

4dvanced Metering - development of meter rnstallarron and monltor rngprocedcrres 

\/Iultistorv (High Risel Residentla1 Water Pumps - development oi czrstolnei uppll~nrron 
for ms and azrdlt procedzwes also evperlence demonstrating the benefits in terms ot customei 
bill reduction and the need to add multi-vear financing for the future 

C a ~ a c ~ t o r  (Reactive Power \Ianag.emenr) Program - de~elopment oi  czrsroltzer tnrgerrng 
consent letters for program part~clpation and lease brllrngp~ ocedzli es plus rnstallatron 
pi otocolr, also evperlence demonstrating the value of lmprovlng potver factor 

Llzhtlne Program - development of lease brllzngpt ocedzr~ es and ESCO rnstnlIatron 
pi oce~izves 

Orzan~zational Arrancements - Asslsnrnent of one staff member oi  the ut~llt t 's  DSbI cell 
to coordinate each program plus demonsri arron of the rrtzlrn 's uollrrv to ~vor k bt 1117 ESCOr 
fur lnstallation and leasing on a limited scale 



3 3 Status -- Plans for Phase I11 Full Program Implementat~on 

Design of Programs for Full Implementation in 1998 Based on its initial experience w ~ t h  the 
pllot program efforts in 1997, AEC has declded to proceed wlth full-bcale lmplementat~on of 
three DSM programs startlng in 1998 They all focus on ach~eving (1) net capacity and revenue 
evpansion for AEC, (3) customer power Improvement and (3) customer blll reduction They are 

Mult~storv Residentlal Bu~ld~np; Water P u m ~  Retrofit Program 
React~ve Power Management (Cauaci tor) Program 

Res~dent~al Lrghting Retrofit Program 

AEC's plan for delivery or all three programs follows a similar three step process 

AEC to provide general program marketing and identificatron of customers, 

An ESCO (Energy Servlce Company) to conduct the customer outreach, installatlon'and 
lease financing to customers (wlth ownership revertrng to the customer at the end of the 
lease period), and maintenance of equipment during the 3-5 year lease perrod, 

AEC to collect the lease pavments through ~ t s  monthly (busmess) or bl-monthly (residential) 
bllllng process 

As of the end of. 1997, the status of planning for each of these programs IS as follows 

&f.ult~storv Residentlal Water Pump Retrofit Program - AEC IS still seeking one or 
more ESCOs to implement this program No ESCO has yet slgned on, due to the 
limited market for this energy effic~encv measure and the more customized nature of the 
audrt and installation process (compared to the other two programs) The backup plan is 
for AEC to contlnue to market the program and arrange for contractors to install the 
equipment as ~t has under the pilot phase The inlt~al 1998 goal IS to evpand the program 
from 14 to 50 sites, the eventual goal is to evpand the program to 1000 of the total 1000 
resrdential high-rise bulldings In AEC's customer base 

Status &Iultistory Resldent~al Water Pump Program 
Total Market Base 

1 I 

* MOU for ESCO lmplementation of thrs program is being sought 

Build~ngs 
4,000 

Program Target 
Current Plan for 4EC implementation 
Pilot Effort to Date 

Reactive Power Xlanazement (Capacitor) Prozrarn - As of the end of 1997, 4EC had 
slgned Memos of. Understanding (MOUs) with the two ESCOs (AEL and SSL) alreadb 

1 000 
50* 
14 

involved in the pilot program of capacitor installat~on at industrial sltes Under those 
agreements the ESCOs wlll sign up customers for leasing of the designated equipment, 
rnstall that equipment, maintain it over the 3 - 5 year lease penod, and turn over 
ownership to the customer at the end of that period 4EC will continue to s~ppor t  the - - 

program effort by providing cusromer lists to the ESCO and collecting the lease 
pavments (on behalf of the ESCO) through ~ t s  bllling process The target is to install 
capacitors at 20 000 industrial sites the current itfOUs cover 8 000 sites 



AEC also seeks to ach~eve a full-scale installation of capacitors (at its own cost) at 
800,000 residentlal and small commerciai customer sites As of the end of 1997 ~t is 
still seeking an ESCO agreement for that program component 

I I I I I .A 

* MOU for ESCO ~mplementation of residential capacitors is being sought 

Resldentral Llafitlng Retrofit Pro~ram - - 4 s  of the end of 1997 4EC had signed a 
Memo of Understanding (MOU) with one ESCO (AEL) to evpand the lighting program 
into a large-scale effort tor tube lamps, and was hopeful of eventually also signing on a 
second ESCO As w ~ t h  the lndustnal capacitor program the ESCOs will sign up 
customers for leasing of the designated equipment install that equ~pment, maintain ~t for 
the lease per~od and turn over ownership to the customer at the end of that perlod 4EC 
cvill continue to support the program effort bt providing customer lists to the ESCO and 
collecting the lease payments through its b~lling process 

Status Reactwe Power 
Management Program 
Total Market Base 
Program Target 
Current MOU (2-year penod) 
Pilot Effort to Date 

AEC also seeks to achieve a full-scale leasing of CFLs at residential customer sites (up to 
1 per household) As or the end of 1997, ~t is st111 seek~ng an ESCO agreement for that 
program component 

LTP 
Customers 
30,000 
15,000 
5,000 

300 

LTMD 
Customers 
6,000 
5,000 
3,000 

160 (plan 200) 

Resident~al 
Customers 
800,000 
800 000 

* 
200 

3 1 Lessons Learned from DSM Evolution a t  4EC 

Status Res~dentlal Llght~ng 
Retrofit Program 
Total Market Base 
Program Target 
Current MOU (2-vear per~od) 
P~lo t  Effort to Date 

The evperience of DSb1 development at 4EC has seheral lessons which are Important for 
technology transfer and program replicat~on at other utilit~es 

Program Focus Slnce there is no mechan~sm for recoberv of DShl program costs In the 
electric rate base, the American concept of integrated resource planning (cons~dering 
tradeoffs in customer andlor societal costs of demand reduction vs supply eupansion) 
could not be implemented Instead the set of DSM measures that could realistic all^ be 
Implemented bv the uti11ty had to have economic value to the utilltv (as well as valus to 
societv) Those were measures focusing on f 1 )  increasing >\stern efficiencc and (2 )  
accornmodat~ng or modifving peak demand 

* MOU for ESCO ~nsrallatlon ot 5 000 CFLs IS belng sought 

Customers 
500,000 

Phased S trategv There is significant value In the phased approach adopted bv AEC 

Tube Lamps 

800,000 
50 000 

300 

CFLs 

250 000 
* 
-- 



whlch there was a progression from (1) research investigation to (2) p~ lo t  program to (3) 
full-scale ~mplementation This incremental approach helped to prove the value of DSM 
to the company, In terms of direct benefits (e g , expanding effective svstem capacity) 
and spillover benefits (e g , uslng load research meters to reduce thefi of power) It also 
allowed AEC to make s~gnificant refinements in the program miu and design (as evldent 
by the evoIution of program measures over time) 

Initla1 Testlnp A process of lnlt~al teshng can be important In refining the set of appropriate 
DSM programs for a local area, before movlng to pilot program test~ng (e g , findings 
that the flour mllls were not a high priorlty for program development despite lnltlal 
expectatrons that they would be a good target) 

Piiot Program Refinement The step of p~lot  program testlng IS also Important in work~ng 
out Issues concerning program design and del~verv, before moving on to large scale 
rmplementat~on (e g , refinement of the financing arrangement for residentral water 
pumps as well as negotlatlon and test~ng of working relationsh~ps with ESCOs) 

Specla1 Purpose Programs There may be cases where it makes sense to have some Ilmited- 
term, h~ghly targeted programs that are not fhther expanded by the utilitv (e g AlMC 
Munlc~pal Pump Program, rn wh~ch AMC pursued hrther effic~encv improvements on 
rts own) 

Externalltv Benefits Some etforts that start out as DSM may end up being most valuable for 
provldlng other "external benefits" (e g findlng that the load research meters mere 
helpfbl for power theft detect~on, leadrng to add~t~onal revenue collection) 

Use of ESCOs The ESCO rmplementatron model adopted by AEC was attractrve to the 
utility because rt minimizes the evtent of utllitv staff and capital resources needed for 
program dellvery The selected ESCOs (and others be~ng considered) are associated wlth 
manufacturing of energy efficiency equrpment, which makes them willing to Incur some 
of the costs of program marketrng and operation In return for potentla1 revenue from 
equlpment sales and financing AEC has succeeded In demonstrating that ESCO / utility 
partnersh~ps can be made to implement some tvpes of DSM programs on a lrmited bas~s 
although customer acceptance and resulting economic viablllty of such programs remain 
to be seen durlng 1998 

) It is also important to note that the experience to date lnd~cates that ESCOs agreements 
take tlme and mav only be possible for a subser of possrble DSk1 programs In whlch 
there IS a suffic~ently large volume of potential sales to provlde economies of scale 

3 5 F~ndings on Enere  and Power Demand Savlngs 

Tvpes of Impacts on Electricitv-Related Costs Consumers and businesses m Ahmedabad 
effectnely pav "excess costs" to compensate for the inadequate ~nfrastructure for supplv and 
distrrbutron of electr~clty and water T h ~ s  occurs both drectly In the form of evtra expenditures 
to compensate for suppIy shortcom~ngs (e g , voltage regulators backup power generators and 
water pumps for supplementarv prrvaIe wells and storage tanks) and zndzl ectl'v In the form of 
evtra expend~tures for prematurelv faded equlpment (including motol rew~ndlng) 

The DSM programs of AEC, bv lmprovlng load management are one step towards reduc~ng the 



excess costs assoclated with Inadequate peak electnclty supply The capacltor, llghtlng and 
water pump programs all Include add~tlonal evpendltures for end user equlpment to reduce 
reactlve power demand thus reducing l ~ n e  losses and voltage reductions and effectivelv 
increasing the electnc system capaclry to meet peak power demand The lighting and water 
pump programs also Include eupend~tures for more efficient equlpment retrofits, which can also 
reduce overall energy demand durlng peak penods In all of these cases the util~ty can benefit 
as it can sell more peak period electric~tv (due to effect~vely ~ncreased transmlsslon and 
dismbution svstem capac~ty) and/or reduce ~ t s  needs for ~mportlng expensive power dunng those 
periods The utility can also lose some revenue insofar as more eificient lighting and water 
pump svstems slightly reduce off-peak energy sales 

While the customer pays costs of the installed measures (eucept for residentlal capacitors), the 
customer also benefits from money savings assoclated w ~ t h  reduced energy consumption better 
equrpment perromance and longer motor l~fe  In the case of the llght~ng and high rlse 
res~dential water pump programs ~t IS poss~ble to directly calculate the customer cost savlngs 
associated with reduced electricity consumption (resultrng from substitution of more e f i c ~ e n t  
equipment) However, the additronal customer benefits assoclated w ~ t h  capacitors (installed 
under the capacltor program as well as the lighting and water pump programs) occurs in the form 
of enhanced equlpment performance and life - benefits wh~ch  have not been quantified at this 
time 

C a ~ e  Studles Slte v ~ s ~ t s  and interviews were conducted bv IRG staff accompanied bv AEC 
and USAID staff, to observe evamples of the program measures and how customers have 
responded to them Of course, it 1s not possible to evtrapolate any overall conclus~ons from a 
limited number of s ~ t e  vlsits Nevertheless these visrts d ~ d  serve a useful purpose In prov~ding 
lns~ght Into how customer behav~or can affect program Impacts - both perceived and actual 
Some of these observatrons are listed below 

Tvp~cal Installation ~ l u l t ~ s t o r v  ( H ~ c h  Risel Res~dential Water P u m ~  - At a tvpical high 
rlse residential building, the water pump system served to move water from the munrcipal 
svstem and a supplementary bore well to the rooitop tank The Water Pump DSM pilot 
program i eplnced water plpes and foot valves ro prov~de tor greater flow w ~ t h  less 
resistance It also znsralled a new, more efficient pump motor but d ~ d  not take out the old 
one whlch remained to serve as a backup svstem The new svstem ach~eved an imoressi.te 
30-35% reduct~on rn electrlcitv use and prov~ded a verv attractive 2-2 vear pavbach The 
customer mas verv satisfied with that result However this was less than the orlginall~ - 
calculated theoretrcal potential for a 65% reduction in electric~tv ube at the site U hile 
theoretlcal potent~als are seldom ach~eked anvwhere, part of the reason can be customer 
behavior In this case it was noted that the new pump saves e l e c t r ~ c ~ t ~  bt. Improving bas~c  
motoi efficiency and also downsizing the motor so the result IS a smaller pump motor whlch 
runs for a longer period of tlme to move the requlred amount of water M/hile that makes 
more efficient use of electrlcitv it also requires additional labor time on the part of the pump 
operator Thus there can be a practical incentlve for the pump operator to continue running 
the larger old pump (wrth the nett. pipes and valve) to get the job done taster (even though 
that saves less electrlcitv than using the neu pump) 

Tv~ ica l  Installation C a ~ a c ~ t o r  (Reactive Power hfanazernent) Program - At a tvplcal 
manufacturing srte the presence of many motors and an adjustable speed d r r ~  e svstem 
together led to a power factor of 0 61 lndicatrng that 36% of the power demand \;\.as due to 



non-useful reactlve power load To address the situation, AEC Installed an advanced meter 
(measuring time of use, demand and power factor) and as part of the Capacitor DSM pllot 
program, an ESCO rnstalied a heavy duty capacltor to reduce reactwe power demand and 
thus improve the power factor The new equipment was observed to successfUlly increase 
the power factor from 0 64 to 0 90, thus bnnglng the customer Into compliance wlth AEC's 
power factor requirement The factory manager was satisfied wlth that result The capacltor 
can be bypassed bv the customer, but there IS no apparent advantage to lt The factorv 
manager was not aware of any dramatlc changes in equipment performance and/or energy 
costs after lnstallatlon of the capacltor, but reported that there were many month-to-month 
changes in plant operations and he was not the party ultimately monitonng the books on 
plant costs and output 

Tvp~cal Installation Lighting: Program - At a typical home in a subsidized housing 
development, there was a slngle fluorescent tube lamp in the llvlng room, wlth the standard 
specificat~ons of 40W tube and 12W ballast (choke) As part of the Lighting DSM pilot 
program, an ESCO znstalled a new more efficient tube lamp (36W tube and 2W ballast) In 
the llving room but left the old tube lamp in place and in operable cond~tlon Thls was done 
because under the pllot test the customer was offered slx months free tr~al  of the new lamp 
after which the customer could eltl~er agree to leaselpurchase of the new lamp or have it 
taken out at no cost The customer perceived that hls electrlclty bllls had generally fallen 
since lnstallat~on of the new lamp, but could not actually distinguish the effect of the more 
efficient lamp from the effect of dlrninrsh~ng electric heat requirements over the same period 
Wlth the availabil~ty of two Instead of one lamp in the livlng room the customer did have 

the optlon of gettlng more lightlng in the room (although that would use more rather than 
less total energy) It is unclear whether the customer actually made frequent use of both 
lamps at the same tlme although AEC staff noted a deslre to have the old lamp taken out 
once the declsion has been made to pay for the new lamp Under an ongoing program there 
would be no such free trial penod, but the Issue of whether or not the ESCO would 
automatically take out the old fixture remalns uncertain at this time 

4hmedabad Municipal Corporation (AMCI Program - The water supply svstem of AhIC 
has evpenenced rising electrlc bllls, due to Increasing pumping needs as water table levels 
drop in the region motors age and system leaks develop AIMC has been developing a range 
ot activities to address these problems It has established its own DSM Cell, w ~ t h  support 
from USAID's Sustainable Cit~es Program and lnst~tuted energy savlngs improvements 
ranging from staggered timing of intake and supplv pumps to replacement of incandescent 
lights with CFLs Under AEC's DSM program capacitors have been installed on 
submersible bore pumps as well as some drainage pumps Votor operation improvements 
and Internal dlstr~bution llne losses were Improved by these capacitors Honever more 
expensive replacements or overhauls of existing large pump motors and impeller systems are 
not belng Instituted at thls tlme pending the outcome of 4blC plans 10 acquire water from a 
new dam and canal within the nevt decade 

A~grezate Impacts Overall impacts of AEC's DSlyl programs are currently limlted to those 
associated with the small scale pilot efforts completed to date Projected impacts associated with 
the planned full-scale ESCO implementation in 1998 are substantiallv higher, although the 
success of the ESCOs in achieving these numbers remalns to be seen The table whlch follows 
summarizes estimates of the magnitude of actual and proposed installations and the associated 
savings in energv and deqand Due to a lack of svstematic monitonng and documentation of 



program accomplishments and impacts to date, there have been a vanety of diffenng estimates 
of program impact produced over tlme The numbers shown here reflect a composite of 
measured and estimated values, denved from our revlew of manv documents produced over the 
last two years Clearly, more systematic monitoring 1s desrrable for the hture 

Table 1 Summary of DSM Program Impacts 

Llghtlng 
Res H~gh-R~se 
Water Pump 
AMC btun~c~pal 

Equlpmen 
t Cost 

($) 

14 systems ' 

Pump System 

' Values for energy savmgs and eqmpment costs include both those occrulng to the electr~c 
companv and those accruing to the consumer 

Demand 
Reduct~on 

(kW) 

Cost 
Sav~ng ' 
($mr) 

Reactwe 
Comp 

(kVAR) 

Program 
Component 

Elllot Program 1996- i-199;P-(actual) "N-< - x , ;m- - 2 :p- C-&# ..- - 

200 capacitors 

+ staggered uae 1 + 1,500 1 -1,500 

Capac~tors 
Res~dential 
Llghtlng 
Res H~gh-R~se 
Water Pump 

* Cost savings includes value ot molded rransinlss~on and distribution svstem lossea incurred 
by AEC, addrtional value of consumer savings due to longer equipment life and more 
eificient operation IS not quantified Other potentla1 customer sabings associated with 
a1 oidance of power factor penalties are not aupllcable since such penaities are currentls 
rarelv applled 

3 rncludes 4 High Rise water pump ststems installed dur~ng research lnvestigatlon stage S 
installed under pilot program and 2 more In process of installatron at this time 

Energy 
Sav~ng ' 

(mWhNr) 

Un~ts 
Installed 

36 0 

Estimated savings shown here for ALIC water pumps reflects actual measured savings tor 
confirmed capacitor installat~ons at 89 bore \\ells pumps and 22 drarnage pumps factored up 
to represent the 200 total installations claimed 

5,000 " 

Goals for Signed Memo of Understanding Between AEC and ESCOs planned for 1998 

745,000 lamps 

1 000 svstems 

' 
iLIOI! for Compact Fluorescent Lamps 1s not r st s i ~ n e d  as of the end of 1997 

925 

N A 

10 5 

Capacitors - 
Industrial 
Capac~tors - 
Residentla1 
Resldent~al 

21 0 

3,000 

2 0 

500 capacitors 

200 capacitors 
(in Gandhrnagar) 
200 fl Tubes 

500 

53 800 

3 000 

$25  000 

N A 

$ 2,000 

300 

7 0 

65 0 

Add~t~onai Goals for AEC by end of 1999 (still seeking ESCOs for these comrn~trnents) 
Industrial 1 12,000 capac~tors 1 48,000 1 4,800 1 22200 1 $ 0 6 m  IS 2 1 m 

Industr~al 
Capac~tors 
Residentla1 
L~ght~ng 

$ 8 5  000' 

N A 

S 300 2 3 5  1 3 4  

4,500 ' 

$ I 4 m  

S I40 000 

32,000 

6 200 

8,000 capacitors 

30 000 fl Tubes 
5,000 CFLs' 

14,500 

2 900 

12,660 

7 000 

$ 12,000 

3,200 

940 

$ 0 4 m  

$330,000 

$ 5 400 

$120,000 $270 000 

5 2071  

S 0 S m  

I 
39100 

10000 

$ 1 5 m  

$ 1 0 m  



4 FUTURE NEEDS AND PLANS FOR FULL IMPLEMENTATION 

4 1 Overall Needs V~slon and Systernat~c Operat~on 

The planned implementat~on of full DSM programs at AEC is in fact the first evperlrnent In 
Ind~a involving util~ty and ESCO relationships to implement DSM programs on a large scale 
As such neither the efficacy of that program dellvery structure for large-scale rmplementation 
nor customer response to program offers at that level are yet known Therefore, it can be I 

important for AID to ensure that there are systems in place to maximlze the value of full scale 
program operation by 

carefullv monrtorzng the results of AEC's evperlments with hll-scale program 
implementation using ESCOs (for each program this includes monitoring its market 
penetration operational effectiveness and net impact), 

providing a mechanlsm to refine the pi o p m  in response to the ~nltial results (in terms of 
modifying program deslgn, targeting and dellvery as needed), and 

providing a mechanlsm for the util~ty's program planning staff to obrazn ongorng znfor marron 
about addlt~onal types of new technologies and program delivery concepts wh~ch  may be 
approprlate complements to (or improvements on) these programs 

At present AEC needs to enhance its formal plans, staff resources and staff trainlng to fully 
accompl~sh these three types of "system needs" for ongolng program operation 4EC staff have 
acknowledged such needs and Indicated interest in obtaining USAID assistance in budding their 
capab~lit~es to meet them By demonstrating the value of approprlate monitoring and program 
refinement svstems the transfer of lessons learned from these programs can be enhanced 

Recommended ERICAT Strategy for Completion of Activities a t  AEC The recommended 
activltles for completlon of USAID's EMCAT program at AEC focus on completlon of the 
necessary steps & requirements for establishlnrr a svstematlc overall process of ongoing DShf 
plannlng and operations The elements of a comprehensive database and analvsls system to 
support that overall process for planning and operatrons are illustrated In Frgure 2 The 
development and lmplementatlon of such a process wlll help ensure that ( I )  4EC can contlnue 
DSM programs on its own and (2) AEC can effectively function as a model program for 
replication by other utilities Neither of these goals IS Ilkel) to be ach~evable tuthout 
development of the necessarv systems and procedures for monitoring market segmentarlon 
costing and dec~sion-mak~ng support These Include the follow~ng five elements 

Program Monitoring - assessment of panlclpation rates and follott-up to assess 
particlpatlon decisions, w ~ t h  trachlng and estimation of energy and busrness impacts 

Marhet Segmentation - assessmens of customer profiles, attitudes and equipment use 
whlch prov~de a basrs for segmenting and targeting specific groups 

Svstem Econom~cs - assessment of load shape marglnal costs and re1 enues associated t ~ r t h  
varlous classes of customers and times of day, 

Available Options - assessment of available options for equipment sen Ices and pol~cles to 
malrmlze efficiencb In energ\ dlstnbut~on and use 

Decision-malung - methods for optimlzlng current and fiiture producrs~serv~ces'prrcrng and 



customer targetxng through appropnate reporting and evaluatron procedures 

Frgure 2 
Overall Structure of a Comprehensrve Database and Analys~s System 

4 2 Speclfic Recommendatxons for ERIC 4T Assistance to AEC 

Recommended activities are to provlde assistance in five areas of. need for svstematlc operation 
and planning which together provlde AEC with the necessarv capabllitres to h l lv  implement the 
a svstematic planning and operations process, mcludlng implementation ot the database and 
analvsis systems prev~ouslv outlined in F~gure 2 These areas of need are listed below 

Marketing Campaxgn -- Develop a systematic campalgn for overall marketrng including 
(a) awareness/ education campalgn for general energv efficiencv and (b) outreach effort 
for specific equipment technologies 

(Note Alliance to Save Energy through its Global Agreement with USAID has 
provided AEC wlth a start in the design of brochures and advertis~ng for lncreaslng 
public awareness oi  energy efficiency, but the development of more targeted ma~er~a l s  
and promotion plans for AEC are st111 needed ) 

Program J4on1ronng Svstern -- Develop rnonitorlng protocols and track~ng svsterns ror 
Immediate administration overs~ght and periormance evaluation ot large-scale program 
operation (lncludlng effectiveness of marketing ~nstaiiation billing and marntenance) 

Marhet Segmentat~on Plnnnlng Ststem -- D e ~ e l o p  ~nformation collection and anall sis 
svstems whlch can be used to maintain an ongoing process of continued market 
assessment program plannlng and customer targeting for the future 

Decls~on Support Svstem -- Develop systematic methods for ongolng business ecaiuation 
and reporting, which can be used to (a) refine the program miu and features to outimlze 
business results and (b) to help attract additional (euternal and internal) intestmenr and 
risk-sharing in expanded full-scale operations 



Technology Evaiuatlon Process - Develop methods and procedures to (a) ensure 
contmumg access to information about new end-use technologies, distnbu~on 
Improvement technologies, tanffs and program deliverv options, and (b) evaluate those 
options m terms of potential feasibility and value 

(Note Hagler Bailly, under contract to USAID, has developed some benetidcost models 
and associated informatlon collection ~nstruments which can provide the core of a model 
for technology assessment and evaluation, but the broader framework for AEC to acqulre 
technology1 informatlon and assess tar~ff and revenue impacts remalns to be developed ) 

The necessary methods, procedures and systems can be developed to address each of these areas 
However, they w ~ l l  only be successful rf there IS comrn~tment by the staff and management 

(rncludrng directors) of Ahmedabad Electnclty Company to support the full implementation of 
them If that commitment IS provrded, then the EMCAT program could provide technical 
asslstance coverlng desrgn of the necessary procedures and systems, as well as training (bulldrng 
internal staff capac~ty) to Implement them Additional financial asslstance In these area.would 
also be justiiied based on needs that cannot be othenvlse met as long as they are consistent wlth 
the EMCAT goal of develop~ng programs wh~ch are ult~matelv self-sustaining (I e wh~ch can 
survive w~thout continued dependence on USAID support) 



EPIQ zs spomred by the 
US A~encyfir Internatzonal Developmeat 

Global 3.urea.u Envzronment Center 

EPMls Purpose EPIQ-an env~ronmental pollcy and lnstltutlonal strengthening lndeflnlte Quantlty Contract (ICIC)-helps 
declslonmahers ~n transltlonlng and developing countries analyze, develop, and Implement pollcy optlons that balance 
economlc growth w ~ t h  environmentally suslalnable development, thereby reduclng the long-term threats to the global 
env~ronment EPIQ servlces strengthen env~ronmental capacity, lnst~tutlons, and pollcles as well as ass~st In the development 
and lmplementatlon of envrronmentally sound strategic plannlng 

8:dDBQ Team Sponsored by the US Agency for lnternatlonal Development (USAID) Global Bureau Environment Center, EPIQ 
IS managed by a team of three pariners, three subcontractors, and elght collaboratlng lnstltut~ons led by Inlernat~onal 
Resources Group (1 R G) I R G's partners are Winrock Bnter nabonaB and Biarvard bn~ls!u%e POP B1~terpaat6onab Developmen! lr 
(HIID) The subcontractors are PADCQ ha: , Management Systems Bnlerr~a!~onal (MSI) and DeveBopment Alternafaves, 
Bpac (DAI) The collaborating lnstltut~ons are the Center for Naval Ana/ysw Corporat~oaa, Conservabon Bnterna!/onab, KBN I 

Bngpmeersng and Applaed Sci~nces, Bnc , Ite/!er-Bbresner PFngfneea!ng, Resource Management Ikilernationab, bg9c (R M I ) Y 
TeIIus Bnsf!tuPe, Urban BnsPiBsate, and Worjd Resources dmlrParte ( W R I )  

121 1 Connecticut Ave NW Su~te 700 
Washington DC 20036 

(202) 289 01 00 
(202) 289 7601 

E mall eplq@lrgltd com @ 


