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CHAPTER4 PROPOSED BUSINESS MODEL FOR PV RURAL ELECTRIFICATION
- - TOWARDS ARRANGEMENT OF PV MARKET-—

4.1 Preface

* In the previous chapter 3, the standard business model was introduced as shown in Chart
4.1 for the rural electrification under public-private initiative. The private business entity
(called as an operator) is intended to play a major role while the rural community plays a

supplemental role. Specifically speéking, the private entity is fully responsible for

provision of quality service and fund managemeht for a concession period while he

- implements, operates and manages a project. This concept is principally in cope with the

Procedure Manual of ASER.

As a matter of fact, prior to implementing the project, several parameters addressed in the
Procédure Manual or JICA PV System Manual (here-in-after called as Manual), shall be
quantified and finally the tariff for “fee for service” shall be determined. The process is
not different from that in the planning stage discussed in the previous Chapter 3.

However, in really implementing a private-public initiative project for the rural
electrification, prior mutua! understanding among the parties concerned will be
prerequisite for determining the parameters critical to the profitability of the operator.
Among them, the period of the concession, application method of subsidy, appropriate
profitability, etc. will be major factors for determining the final tariff to be proposed to the
rural population. On these matters, the parties concerned such as ASER, MMEH, CRSE
(Government side), private business entities, rural electrification consultants, NGOs
(Private sector side) experts shall discuss and have a view jointly through the process of
tariff setting toward construction of the Business Model as discussed later.

In this chapter, the Business Model (draft), consisting of “Project Formation” and
“Financial Mode!”, has been proposed for more sincere discussion among the parties
concemned towards the market arrangement for the rural electrification under the
public-private initiative. The objecfive is to provide the rural population with good quality
service and to avoid too much burden on any stakeholder {(reasonable dispersion of risk),
and alleviate the financial burden on rural population.(in due consideration of his capacity
to pay). Subsequently, the discussion will be concentrated on the matters such as the role

and responsibi.litj/ of the privaté business entity (called as an operator) and rural
| community/fural population, being related to “project formation™ in which the reliable
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partnership between them will be vital, and the adequate profitability of the private entity
and the method of tariff setting, being related to "financial model”.

Particularly, concerning the project formation, at the outset, the pioject is only
lighting-oriented electrification, not for product-use electrification. However, the process
of the project implementation, consisting of socio-economic survey, prior public
consultation, briefing of the concept of “fee for service”, presentation of tariff for fee for
service, etc., should be recognized to be very important, rather critical to the success of the
project. Because, through the period prior to impiementation, some kind of reliable
relationship shall be created among the private entity and rural population. This process
should not be disregarded. Eventually, the process prior to the implementation, could
contribute more or less o the capacity building of the rural community. Therefore, in this
" respect, the lighting-oriented electrification may be hopefully defined as the first step
toward the socio-economic development for a seli-sustainable rural community.

This kind of sign was recognized in the implementation of the Pilot Project in Mar Island,
which had one-year experience of operation as at December 2001, The coming economic
development will to a large extent depend on the development of the partnership based on
the reliable relationship between the private entity and the rural popi;lation. From this
aspect, the continuous monitoring of the pilot project will be greatly useful in making
more practical business model, focusing not only on the operation condition of PV system,
but also on fee collection and evolution of community empowerment, and creation of
business opportunity attributed to the development of the above partnership.

Furthermore, it is mutually understood among ASER, MMEH and JICA that the pilot
projéct in Mar Island will be regarded as Modet Village for Rural Electrification and fullty
utilized as a tool of global diffusion of ASER’s rural electrification, in which the process
and the present situation of the pilot project implementation will be introduced to the rural
population in non-electrified villages. Subsequently, continucus monitoring shall be
necessary and useful so that ASER will be strongly advised to allocate an appropriate
budget for this purpose.

Finally, in accomplishing such objectives as addressed in the proposed Business Model, it
should be noted that the process such as planning, implementation, operation and
maintenance will not be realized without the awareness and understanding of the parties
concerned towards the following principle:
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“The objective is to improve the standard of living for the population in non-electrified
villages under an environment of market economy in Senegal. *

In other terms, it should be well noted among the government officials, private sectors, etc.
that the paradigm has been changed from the conventional public-sector initiative to the
public-private joint initiative in the sub-sector of rural electrification infrastructure. That
means, the key to supplying energy services to people in rural areas lies in a shift of
thinking away from large, centralised power grids towards smaller, decentralised
systems-particularly systems based on renewable encrgy technologies.

4.2 Structuring Business Model

The Business Model is composed of “Project Formation” and “Financial Model”. The
parameters adopted in the latter financial model will be realized only when the project
formation functions well as anticipated. Therefore, if the performance of the parties
concerned such as ASER, operator, rural community/rural population is good, the cash
flow will be eventually improved, resulting in reduction in tariff based on the review of
fund management. Of course the opposite case will happen due to poor performance. The
financial model is designed to be modified flexibly in cope with the performance of the
project. '

Above all, the renewal of the PV components, for instance, batteries, which will affect
greatly the cash management, has been discussed in the financial model, taking into
account current price of them at the renewal time and the tariff will be reviewed regularly
subject to the clause of the contract. These kind of transparent project management and
fund management will be required to make the project technically and financially

sustainable,

The fee-for-service adopted in the Business Model carries greater commercial risk due to
the longer cost-recovery period. In this respect, the model allows the operator to recover
the investment capital in 10 years, if the performance during the initial 10 years be judged
as excellent by ASER and accepted by the village users association (VUA) under such
condition that the system be surely and satisfactorily managed by the village users
association. It should be noted that this kind situation never happens without
establishment of a reliable relationship between the Operator and VUA.
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It is recognized among the Scnegalese persons involved in the Pilot project in Mar istand
that the reliable relationship among Suppliet/Operator, ASER/MMEH/JICA, VUA, was
established in the pre-implementation stage and the implementation stage. This fact, not
exaggerated, should be recognized and appreciated particularly by the Senegalese people. -
This was a critical factor to the success of the pilot project as well as to the global rural
electrification. Among others, the fact of providing the rural population with good quality
service and collecting the fee in a satisfactory manner is itself a fruit of efforts of the
people engaged in this project. The important fesson from this project is truly the
establishment of the reliable relationship, which leads to the success of the project. In this
sense, this lesson indicates that the Business Model her-in-with proposed never works
properly without reliable relationship/partnership among the parties concerned to be
established prior to the implementation..

(1) Perspective of Pilot Project

As at December 2001 one year after the commencement of the operation, all the PV
system works satisfactorily and the fee collection is made smoothly without significant
problem such as refusal of payment. However, as addressed in the Chapter 4.2, the tariff
increase will be unavoidable when renewal of batteries are expected to take place 4 years
after installation.

Furthermore, during the 5 year management period stipulated in the Management Contract
between ASER and Operator, additional installation (200 subscribers in the waiting list)
will be possibly made with a financial assistance of ASER.

In addition, with increasing needs for capacity expansion for refrigerator and colour-TV,
the development will be developed from lighting-oriented electrification, to
productive-use electrification, finally to the rural development. Now Mar Island is in the
entrance of the next stage of Process (2) as shown in Annex Chart A4-2 (2), that is, from
“No linkage between the.village and the private business entity” (Process (1) as shown in
Chart Ad4-2 (1)) to “Establishment of linkage between the village and the private business
entity” (Process (2)).

The subsequent development will fully depend on both the development desire and needs
of the rural community/rural population and the business strategy of the private entity.
This is really market economy. But such development in Mar Island will require more
technical and financial support. This support should be provided as a part of, or in relation
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to continuous monitoring of the pilot project and for diffusion of global rural
electrification as mentioned before, focusing on institutional aspect of community

empowerment.

In due consideration of the above-mentioned circumstances, during the 5 year period of
the management contract, various changes will inevitably occur in Mar Island. It is
expected that such changes will be induced by the operator/private business entity. It
should be Wel_l understood by rural population that such changes be a part of the process to
self-sustainable socio-economic society. This 5 year peﬁod will be a very important time
for the rural community, because reliable and firm linkage with the private business entity
has been established and there is some technical and financial support from ASER.

Taking this opportunity, the rural community should try to change the current operation
and management system (Pilot Project Stage 1-1 as shown on Chart 4.2) to the community
 initiated operation and management system (Pilot Project Stage 1-2 as shown in Chart 4.3)
where the fund management be taken care of by the village users association (VUA).
Naturally, repair of serious troubles and renewal of the components such as batteries,
charge controller, etc. shall be carried out by the present operator under the contract of
“Repair and Renewal”, subject to ASER’s approval. It goes without saying that this will
require the positive cooperation of the Operator.

At the same time, it is also a part of technical support of ASER that financial mechanism,
as shown in Chart 4.4, should be arranged to function properly in order to make the rural

population have an access to term loan.

Importance of Pilot Project for Global Rural Electrification

In order to make practical the Business Model proposed in this chapter, it is strongly
advised to provide additional inputs as mentioned above, téchnically and financially, to
the Pilot Project and monitor the development. In addition, continuous monitoring will be
significant as a part of public relation of ASER in introducing and inviting village
population in non-electrified villages to Mar Island as a Model Village for the global rural

electrification.

Fund Management for Pilot Project

As shown in Chart 4.5, some amount of the tariff increase will be inevitable when the
renewal of batteries take places, say 4 years after the instailation, depending on the result
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of the performance of operation and maintenance before the renewal date. In duc
consideration of these matters, it is strongly recommended to bold regular meeting
between ASER and the Operator, every 4 months, where the accounting report and O & M
report be presented and compared with the Chart 4.6. The details of the past perfonnancc
for the Pilot PrOJect is presented in Annex B.

(2) Project Formation

It could be understood that the rural electrification, whether lighting-oriented or
productive use, be a step to the future self-sustainable socio-economic community. Truly,
the development of a self-sustainable socio-economic community is itself a result of major
socio-economic impact of the PV rural electrification. In this context, the Business Model
has been constructed and will require modifications with the progress of real project
implcmentation. The Business Model, consisting of “Project Formation” and “Financial
Model”, the concept of which is not limited to PV rural electrification, should be at this
moment recognized as a first step toward the arrangement of the public-private initiative
rural electrification market.

It is highly expected that the final Business Model be produced through more dialogue
between the government officials representing ASER and MMEH, and private business
enterprises interested in this challenging scheme. It is also expected that the building of
institutional capacity of ASER be attained through this process, There are many
parameters to be fixed prior to project implementation, which are tentatively defined in
the Business Model. These matters should be discussed and commonly understood among
the above parties concerned, which are expected to fake major risks and responsibilities
for the performance as well. This process is very important at this moment, particularly
for ASER. This is the major objective to propose the Business Model,

We believe that the construction of Business Model recognized by the parties concerned
could be a starting point toward the arrangemeht of the public-private initiative rural
electrification market and a break down of the dilemma retained by the potential private
operators. In parallel with the limited open tendering for the selection of the consultants
pursuing PLE, it is advised to construct the Business Model at the earliest possible time
under the initiative of ASER. After that, through implementing the actual project, the staff
of ASER will recognize the gap between the parameters adopted in the Mode!l and the
reality, and feed back the results to the Model. Such kind of experience by the staff of
ASER, will significantly contribute to the institutional building and management
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capability of ASER. Therefore, it will be tremendously impnftant for the staff of ASER to
be continually engaged in this institution,

The basic pre-conditions for the project formation is presented as below.

Basic Pre-conditions for Project Formation

1.

Concession : 20 years

Initial 10 Years (Chart 4.7)
The Operator is fully responsible for the implementation, operation, and management
of the PV system and fund management as well. The Operator is responsible for user
education (*1) on how to use the electric appliance properly, referring to the users’
manual. In addition, Local Technician will be trained so as to be PV Expert by giving
an opportunity to the former to get more advanced training course in Dakar. Trained
local technician will be employed as PV Expert by the Operator for another project.
At the same time, another Local Technician will be trained for the daily operation and
maintenance for the next 10 years.
*1  Consumer Awareness and Cost reduction
User education is essential for PV program success. Information and training in simple
maintenance and safe coperating procedures (including suitability of electric appliances)
should be targeted to those persons in the households who will have primary responsibility

for the system. Users need to understand that good operating practices minimize recurring
costs and enhance battery life.

Second 10 years (Chart 4.8)

The agreement on “Repair and Renewal” between the Operator and VUA will be
reached under the approval of ASER. At the same time, the fund management will be
transferred to VUA. This transfer of the management system will take place only
under such condition that the good and reliable partnership has been established and

mutually recognized by both parties, but subject to approval of ASER.

(3) Financial Model

The major and minimum conditions for construction of the Financial Model, is as follows;

» Tax exemptions: VAT, import duties*z, income tax, etc.

¢ Fund source for subsidy and loan
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¢ Role and responsibility of the parties concerned (See the matrix below)

*2  Import Duties
Import duties are imposed on PV component. Therefore, the initial cost adopted in the
financial model includes import duties,

ASER - - Monitoring
, , . Provision of qualj
Private Entity Transparent accounting, - vis! . quatity
. service

Rural Community

- Fee fi i -
(VUA) ee for service

To practice the above simple principles, it should be again reminded that the reliable
relationship, or good partnership, should be firstly created among the parties concerned in
the pre-implementing stage, including public consultations (socio-economic survey,
explanation of contents of service, tariff, payment method, etc.), and in the implementing
stage (installation of PV system)

Referring to the Project Formation discussed in the previous section, the Financial Model
has been constructed, in due consideration of Chart 4.9 and the following conditions.

Evolution of Project Formation

- Inifal 10years | Second 10 years
Concession Private Entity Private Entity Private Entity
© Ownership of PV Private Entity VUA (ASER) VUA (ASER)
system j
Fund management Private Entity VUA YUA
O&M Private Entity VUA YUA
Repair and Renewal — Private Entity "' Private Entity”

The summary on “Monthly Payment versus Subsidy Rate” is shown as below.
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Subsidy v.s. Fee for Service
(300 Units)

300 Units ROE  Cash Position
Period {1-10) Period {11-20) after 20 years
60 5200 5876 155% 16
B0% - 758007 5850, 17.7% - 48
40% 6,250 5,938 17.4% 0.1
J0% 6,850 5,891 19.6% 05

60% 50% 40% 30%

Subsidy ——Period {1-10)
——Period {11-20)

The summary table for the financial analysis with sensitivity analysis is shown in Chart
4.10,

The financial model in case of subsidy rate of 50% and subscribers number of 500, is
presented in Chart 4.11.

The pricing structure and the expense stream for O & M is shown in Chart 4.12.

The results of sensitivity analysis are shown as below.
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Sensitivity analysis

Initial Cost

400,000 CFA/system

 CFA/month

System
Units

330 CFA/month

270 Units CFA/month
Depaosit % Fee

80% 5,858 CFA/month

60% 5,900 CFA/month
Operator’s Up to 10 11 to 20

Fee

5,700 5.871 CFA/month

Operator
_Profit %

Yo'

FA/month’ -
CFA/month

, 700,
W 5,500

Fee Collection R_att_'__ in %

A00% U 5.800: i CFA/month
95% 6,100 CFA/month
90% 6,450 CFA/month

Several matters considered for construction of the Business Model are itemized below.

)

First priority on provision of quality service

Quality service is equal to satisfactory fee collection

It is recognized among the Senegalese persons involved in this project that the
reliable relationship among Supplier/Operator, ASER/MMEH/JICA . VUA, was
established in the pre- and PV installation stage. This fact, not exaggerated,
should be recognized and appreciated particularly by the Senegalese people.
This has been a critical factor to the success of the pilot project. Among others,
the fact of providing the rural population with good quality service and
collecting the fee in a satisfactory manner is itself a fruit of efforts of the people
engaged in this project.
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2)

3

4)

3)

Sclection of target village and target users

¢ High capacity to pay = High income level

e  Priority on households with high energy expenses and high income level (Upper
20 to 25 % high income level, ranged between 5,000-6,500 CFA/month)

e  Well-organized villages

Awareness of rural population

* Payment period of 20 years appears to be too iohg.

o User education is essential for PV program success. Information and training in
simple maintenance and safe operating procedures should be targeted to those
persons in the households who will have primary responsibility for the system.
Users need to understand that good operating practices minimize recurring costs
and enhance battery life.

Importance of Village Organizatioh

The target for service provision by rural electrification is rural population as
end-users. In considering future economic development of the village as a whole, it
is recommendable to define the minimum unit for management; the association
organized for specific purpose like VUA in Pilot Project, not the individual
household, from such viewpoints community empowerment (local capacity
building), project implementation, creation of reliable relationship among people
concerned. Therefore, the problem on gap between electrified and un-electrified
people generated by the project shall be internally dealt with by VUA, not by the
operator and the outside institutions of ASER and others. Toward a self-sustainable
socio-economic society, from the outset, the rural community should be motivated
to community empowerment through project implementation.

Renewal of PV components

Small renewable ehergy (mini-power) systems employ a variety of technologies and
vary in generating capacity. They range from solar PV systems that can produce
electricity for a single family to wind-powered irrigation systems shared by groups
of farmers. With recent advances in technology and continuing reduction in prices,
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mini-power systems are now available to miflions who have little opportunity to be
connected to national grids.

The trend of reduction in price may be probable, but the financial model is
conservatively designed with no cost reduction in price of PV components such as
batteries and charge controller, etc. Tariff adjustment due to this effect will be made
at the time of tariff reviewing éVery 2 years, where the price available at the time be
reflected in calculation.

4.3 Ass'ignme'nts for ASER to Proposed Business Model

As discussed in the previous section, the following matiers are significantly important for
proceeding to PV rural eilectrification under the public-private sector initiative:

Establishment of reliable partnership between the operator and rural population
¢ Transparent fund management
» Clarification of profitability for the operator

e Uscrs’ education of daily operation and maintenance, related to community
empowerment

Once the advantages of eclectrification, even lighting-oriented, are recognized by
population, further needs for electrification, say new customers or capacity increase, will
come out, resufting in creation of more business opportunity. In this respect, the operator
is advised to take a proper action responsive to such needs of the population. This depends
on the marketing of the private sector. Through such process, market economy will
gradually penetrate into rural community.

In due consideration of the above ideas, more discussion among the parties concerned is
strongly advised to be done under the initiative of ASER, on the matters as listed on Chart
4.13, for making the Financial Model more practical. At the same time, the following
matters as well should be taken up for discussion, among which due consideration be

given to population’s needs, willingness to pay, capacity building of rural community, etc.
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(1) Basic Pre-conditions for Financial Model

The financial model has been constructed to make the accumulated cashflow positive
through the concession period and to secure the cash necessary for renewal of all the
components at the end of the concession period. (Minimum requirements for financially
sustainable management)

(2) Willingness to pay

Many rural people can pay for renewable energy systems without increasing their present

monthly expenditure and receive much higher quality services. It is strongly advised to
" carry out the socio-economic survey, focusing on monthly energy expenditures, quality of

service to be provided by PV, and advantages of PV electrification in term of lead time in
~ comparison with the grid extension, etc.

(3) Process of economic development through local institutional building

~ The issue of productive uses has not been addressed, but they are not being ignored in this
model. It is noted that the analysis of a project in an African country confirms that the
process_of electrifving rural households had an immediate impact on the economic

development of the village_Therefore, we believe that some local economic development

will result from the initial electrification initiative.

(4) Rural Community Empowerment - Linkage to private business entity -

The community organization jointly chooses an individual to act as local agent for the
system supplier. This individual will undergo one week of training at a local vocational
training center on operation and maintenance of the system. The cost of this training is to
be covered by the system supplier and will therefore be included in the system price. This
individual will serve as the link, say as a “coordinator”, between the supplier and the
village, stocking spares, identifying new opportunities, and also collecting payments for
the operator.

In addition, as people become more aware of the potential of the technology, it is expected
that there will be a demand for mere systems to support local development. The
orgahizational base for the collective action, which has been developed through the
household lighting system, will make it possible to support the increased demand.
Thi'ough the training programs, credit mechanisms, and increased government awareness
and social acceptance of these technologies, these programs will expand into the direct
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economic development arena. Once it is established that rural communities can take 'part
in the formal economic structure, with an understanding and acceptance of credit options,
the goal of commﬁﬁity empowerment will be achieved. Eventually the rural cbmfnuhity
could be transformed to a self-sustainable society.

(5) Evolution of business partnership for socio-ecdnomic development in Mar
Island

In the coming 5 years, the major propositions addressed in the Business Model could be
made clear with adequate inpuis such as finance to meet the waiting subscribers and to
utilize the surplus capacity of the existing well pumping facility in Mar Islands. This
procesS_ is advised to be verified by evolution of thé subsequent business activities there,
which will depend on development of the mutual business partnership between the
operator and VUA/village population. The development will grow under such a market
~ economy, where the needs, the willingness to pay should be in cope with market price
proposed by the operator. '

4.4 Recommendations

ASER is now tackling a challenging and urgent task for the market arrangement for
public-private initiative rural electrification. To facilitate the task, we would like to
recommend the following three (3) recommendations, where the priority be placed in
order of numbering.

(1) Regular dialogue with the private sector

“The private sector needs to be recognized as a critical partner in rural development, if we
hope to accelerate the pace at which rural people can obtain access to energy services.”

More dialogue will be required at this moment to be held in order to make more
practicable the Financial Model proposed in the previous section, which fund source for
subsidy and loan shall be clarified to the private sector.
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(2) Global Campaign for Rural Electrification

Few renewable energy equipment and service suppliers are aware of the tremendous
potential of millions of customers who have little contact with the formal market
economy. Communities, NGOs and local entrepreneurs can aggregate this demand to
attract suppliers of much-needed services.

It should be noted that access to electricity has become ecasier by implementing
lighting-oriented electrification in Mar Island, where the communication pipe has been
establislied, connecting the rural community to the private business entity located in Dakar.
This indicates that the reliable relationship which was already established will be
continued so as to contribute to further economic development. It also depends on
population’s desire and needs for development and business interests of the private sector.
In constructing of financial model, such future business opportunities should be well taken
into consideration, in relation to the profitability of the operator. That is why more
dialoguc between ASER and the private sector will be required at this moment. The global
campaign should be carried out after mutual understanding between ASER and the private
sector was ensured.

(3) Early execution of a real project under the initiative of ASER

Conventional rural electrification programs are often mired in stagnant institutional model,
which ignores the individual and social behavioural patterns of the rural population. In
this respect, the continuous monitoring in Mar Island will be useful in learning such social
behavioural patterns. Through direct contact with the rural population, the results of the
survey will be also fed back to other projects. The survey could be started from the
standpoint of the rural population, in other words, the demand-side approach. Through this
kind of process, particularly in the present initial stage, all the staff of ASER will be
advised to have common viewpoints, paying due attention to the awareness of the rural
population. That is why replacement of the staff shall be avoided as much as possible.
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Chart4.1  Business Model (Draft) Total Management by Private Operator under Local Community Initiative

(PPER; Program Prioritaire d’Electrification Rurale)

(ERIL: Electrification Rurale d’Initiative Local)
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Chart 4.2 Business Model — Project Formation — Operation and Management System for Pilot Project
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Chart4.3 Business Model — Project Formation — Operation and Management System for Pilot Project
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Chart 4.4 Fund Circulation Mechanism
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Chart 4.5 Cash Flow Stream over a Period of 20 years
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up to 2005 3,700
upto 2010 3,700
up to 2015 3,700
up to 2020 3,700

Case 2 Tariff Increase for Sustainable Management

Castafbirw Stiwah vt & Pariod of 20 yea

Year

Taniff Setting CFA/month
upto 2005 3,700
upto 2010 5,180
upto 2015 5,550
upto 2020 5,920
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Chart4.6 (1) Financial Management for Pilot Project

Chart 3 Financial Plan for Implementation of Pilot Project -
{Before the implementation of the project}
Major Assumptions (1,000 FCFA)

: Monitoring items

1 System Unit Cost (55 Wp) 450 (1,600 FCFA}

2 Adminstration Cost for Private Operator {PMC)

3 Management Cost for Village Community (PMO)

4 Financial Conditions
Initial Investment Cost 48,000 0.07 USS mi , inclusive of HTV
‘Uset's contribution  9.5% 4,275 x 1,000 CFA
6 Revenues
45000 FCFA For initial subscription fee which may be regarded as “User's Contribution”
3,700 FCFA/Unitmonth  For monthly service fee

Minimum accu. Cashfiow over a period of 20 years
Cash position after 20 years after reduction of repiacement cost
7 No. of Subscribers

95 Units
8 Depreciation (USS = 650 FCFA)
FCFA/System 2001 2002 2003 2004 2005 2006 2007. 2008 2009 2010 2011 2012 2013 014 2015 2016 2020
Depreciation 4,846 4646 4646 4,646 AG46 4646 4,646 A646 4646 4646 AGAE 4646 4646 4646 4545 4646 4646

9 Projection of Tncome

2000 2001 2002 2003 2004 2005 2006 2007 2011 2012 2003 2014 2015

Price 3,706 3,700 3700 3,700 3,70C 5180 5,180 5550 5,55¢ 5550 5550 5550

Revenue 4218 4218 4218 4218 4218 5905 5903 6,327 6327 6327 6327 6327

Expenses 2,352 2352 2352 2016 2,016 . ).680 1680 L440 1440 1,440 1440 1440

Contingency for nity emp V4 24 N4 26 214 28 204 204 214 34 214 214
Gross Profit ¢ 1,652 1,652 1,652 1,988 1988 4011 4,001 4,673 4,673
Depreciation 4,646 4,646 4,646 4,646
minus ) Regpiacement K [ o

PV Modile (Wp)

i Tl Frintpon 35000 A e R ; S A RS T
425% {Max MumalFund]nm‘est) 2000 2000 2002 2003 2004 2 2007 2008 2009 2011 2012 2012 2014 2015 2015 2020
Net Cashflow 4,275 1,652 1,652 1652 -5837 -2,952 4011 - 4811 .S,S_ZL 4011 4729 4673 3212 4,673 4673 -267 2790 37,655
[ Zceu Teashifow W30S S92 370 9231 3335 353 4300 406 4,532 654 3815 . 8488 5.277 9,950 14,623 14,356 11.567 -m,soa[
Accu. Cashilow with Interest 4,275 6,109 Bﬁa 10,014 4,542 17-84 5871 10,132 Gﬁﬁ_ 10,985 675-3 11,682 8967 14021 19,200 19,843 17,897 105
: Year 2001: Opening of Bank A/t Year 2005; Re-negotiation of Mumgemem Contract )
Year 2003: Review of O & M Cost
Year 2004: Review of Fund Menagement
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Chivt A Table of Cost Contral for the Pilot Prajoct

Chart 4.6 (2) Financial Management for Pilot Project

(For the methddology of financial analysis of the proj et BRIL)

Feeforservice 3,700 CFA/momh No ingrease in tandy
2001 3,70¢  CFA/manh
2006 4,180 .CFA/menh
2011 555 CFA/manh
Moathly E1pcrmscs for O & M of the Pl a 1 3
{excluding menewal ¢o3t) 2000 2001 002
€ Local Technician 40000 40000
D 3vtermal Techmician 20,000 80,000
F “Tranaporialicn 10,000 20,000
(C+DHFInG Micellancpus 56,000 15,000
The % should be determined  Towl (CFAMmonth) (Estimmiion) 196,000 196,000
Al diseretion of ke Operaiar in chargs. CFAdys (Estimation) 2,352,000
CFAMve  {Actual) 2,255,040
CFA/rg  {Acta]) 187,920
Estimation of Cash Position during Operation & Managemen
200D 2001 2002
Wei Cashfow %] 1,652 1,653
. Accumulaied Amoun 4275 3,927 137
4.29% moizied Amount with saving effest 4273 6,109 8,020
Actual Cash Potilien 427

3

2003
40,000
£0,000
241,000
56,000
196,000

2,352,000 2,352.000

1003
1,652
924
10014

+

2004
40,000
60,000
10,000
44,000
168,000
2,046,000

004
5,897
3038
4,542

5

2008
40,000
60,000
20,000
48,000
168,000
2,016,008

2005
2,952
383
it 2]

3

2006
40,000
40,000
20,000
40,000
140,000
1,680,000

2006
4,011
1,394
5371

ot Lty g B 04 P o

™

k

2007
40000
0,000
20,000
ABH00
140,000
1,680,000

w7
4011
3,406
RURE]

8 9 0 1 12 13 s 16 17 18 15 30
2008 009 3010 20011 201z 3013 2014 2015 20016 2007 IWE 2009 2020
A0000 4000 40000 40000 40000 40.000 40000 40000  ADD00  AD00D 40000 30000 40,000
40,000 40000 40000 40,000 40000 40,000 40000 40000 40000 L0000 40000 40000 40000
0000 20,000 20000 20,000 20,000 20,000 20000 20000 20000 20,000 20,000 20000 20,000
40000 40000 40000 20000 20000 20,000 20000 10000 20000 20,000 20000 20000 20,000
140000 140800 140000 120000 120000 126,000 120,000 120000 120000 126000 120000 130,000 120,000
1600000 1,680,000 LGRGO00 140000 [A40000 140000 {460,000 460000 1H0000 140000 LAH000 L0000 1440008
2008 2009 2010 2001 2012 2013 204 2015 2006 2017 2018 2019 2020
M A0L 47 46T 211 AT 4673 167 2790 5095 5095 S095 37455
4531 RS 3MS BAB 5277 9850 14623 4286 1367 lagsz 21757 I6RS2  -ioa0s
6589 S0985  6TH LLEET  £67 4621 15290 19843 17897 38 20857 362% 108
a1l Frmmgnd it Gramh, Pomsliiet -
—n
40,000 40,000
30.000 30,000
20,000
20,000
10,000
10,000
1]
a
=10,000
=10.000
=20,000
1]
3000 -20,000 ?
H
-A5,000 ~30,000
=50,000 40,000
M Net Cashflow W Accumulated Amount with saving sffect --2:- Actual Cash Position

1odayy urey
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Chart 4.6 (3) Financial Management for Pilot Project

Chart B Finaxcial Ptan for Implementation of Pilor Project

(Before the implememation of tee project) -
Major Avsumptions (1,000 FCFA)
: Monitoring items
1 System Unit Cost {55 Wp) 450 (1,000 FCFA)
2
2 Admisistration Cost for Private Operator (PMC) %
3 Mansgemen: Cost for Village Community (PMO) i
4 Financial Conditiens
Initial Investment Cost 45,000 0.07 USS milli, inclusive of HTV
User's contnbution 9.5% 4275 x 1,000 CFA
8 Revenues
45,000 FCFA Fot initial subscription fee which may be regarded as "User's Conmibution”
3,760 ' - FCFA/Unit/month For monthly service fee ’
Minimurm acew, Cashflow over 2 period of 20 years
Cash position after 2C yvears after reduction of replacement cost
7 No. of Subseribers
95 Unis
8 Depreciation (USg = 650 FCFA)
FCFA/System 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2020
Depreciation 4646 4646 4646 A646 4,646 4636 4646 4646 4646 3646 945636 4646 4,646 4646 4646 4646 4640
S Projection of Income
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2001 2012 2013 2014 2015 2016 2020
Price 3700 3,700 3700 3,700 370G 3700 3,700 3,700 3,700 3700 3.70¢ 3700 3,700 3700 3700 3,700 3,300
Revenue 4218 4218 4218 4218 4218 4218 4218 4218 4213 4218 4218 4218 4218 4218 4213 4218 4218
Expenses 2,352 2,352 1352 2016 2016 1,680 1,680 1,680 1,680 1 63¢C 1,440 1,440 1440 1440 1440 1,840 1440
Conting for ity emp ment 234 213 214 214 214 214 214 214 214 214 214 214 214 214 214 214 214
Gross Profit 0 1,652 1,652 1652 1,938 1,938 2,324 2,324 2324 2,324 2,324 2564 2564 2,564 2564 2564 2564 2,564
Depreciation 4646 4,646 4646 4646 4646 4645 4,646 4646 4646 4,646 4546 4646 4646 4646 4646 4646 4546
minus Replacement o [+ a 7,835 4,940 1] 0 7,885 0 3740 o 7885 [} 0 434G 7885 42750
e PV Moduila (We T - o AT Fndo A Lt 17100
- Charge controlter (A): 13,800 - A : L 3800
Lo+ oBirtery (Ab) ST TEes . 7,885 T 7885 .
Ballast Inverter: Lamps " a0 - T = Y- .
: . Pole, Cable, e, ’ ' Co ’ 5,700
#t4 (Max. Mutual Fund Inrenes:) 2001 2002 2003 2004 2005 20058 2007 2008 2010 2011 2012 2013 2014 2015 2016 2020
Net Cashflow 1652 1,682 1,652 5337 1952 2324 2324 L5561 2334 6416 2564 <5321 2564 2,564 2376 -5321 40,1386
[ ASeu, Lashiow A S I N - T S T A I A T O 2 s R 5 B K M X
Agen. Gashliow with Inerest 105 BDI0 10018 4342 1783 4,184 G086 LAty 3,793 2461 T S3IZ 2088 ST 2036 8352 AL02

Year 2001: Opening of Bank A/C & Int Year 2005: Re-ncgotiation of Management Contract
Year 2003: Review of O & M Cost
Year 2004: Review of Fund Management

34360
33,888

4275
46,197
92510

17,100
7600

39425

19,750
5700
3,328

42,438
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Re-financing
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Monitering

Chart 4.7 Business Model - Project Formation -

ERIL: Electrification Rural d'Initiative Local

Bank

Subsidy Deposit

Payment (Fee for Service)

{Stage 1)

Village User Association

Vua)-

S Village c_o'm"n;q'nity

Village A

Village B

Village C

< -
“Fee for Service” ‘
agreement
D et ettt o e e ey B VTS O UR P
Loan
Financial
Institution |«
Repayment
promnnnns
{O&Mand repewal + [T
of PV equipment 'E PV PV

Payment
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Chart4.8 Business Model — Project Formation -
ERIL: Electrification Rural d’'Initiative Local

SC-+

(Stage 2)
Government of
WEB/DA :E»'m; Senegal
' : Payment Bank
i Maintenance and renewal of PV equipment
- ASER
T Deposit
Monitoring

1 “Maintenance and
renewal of PV c
equipment” agreement *

P U

Fee for Service

Village Community:
VillageA_!.- J Village B l Village C }
Maintenance and Payment
renewal of PV mo-mmmee e ikl b tetalb et (ke

equipment
| =qup
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The Study on Photovoltaic Rural Electrification Plan
In the Republic of Senegal

Main Ropori, . Final Report

Chart 4.9 Pre-conditions for Financial Model

Minimum Requirement
1.

Conditions for Financial Model

Concession
e Period 20 years

Local population

¢ Initial payment :  More than 10% of the initial investment

* Monthly payment ;5,000 CFA to 6,500 CFA in the initial 5 years
{depending on the income of population and energy
expenses in the respective rural community through
the socio-economic survey)

Potential operator

» Equity portion : Not less than 20%

s Provision of good quality service

s Concession period 1 20 years

+ Fund management :  Secure the cashflow sufficiently enough to replace

the equipment after 20 years

Government represented by ASER )

+ Sustainable financial assistance :  Secure the enough fund for subsidy, refinancing,
guarantee fund, etc. fo meet the adequate
profitability of the operator in term of ROE (retum
on equity), saying 15-20%.

¢ Appropriate establishment of PV

training facilities

* Tax exemptions i Special legal decree applied to the rural

electrification, such as income tax, VAT, etc.

i.

PV System

* Capacity: 55 Wp

¢ System unit cost: 450,000 CFA
* 300 units

Renewal of PV components

* PV Module 20 years
¢ Charge controller 10 years
s Battery 4 years

Financial Targets
e ROE=15t020%
* Cash position after 20 years > the amount required to replace the necessary components

Major Parameters

¢ Subsidy rate be ranged between 30% and 60%

* Increase % in tariff after L0 year will be determined depending on the cash position and
future cashflow forecast, subject to the clause of the contract

Outcome
¢ Monthly payment be ranged between 3,000 CFA and 6,500 CFA

4-26
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‘ Chart 4.10 Operation and Management by the Operator over a period of 10 years

Cparatinn & Managemant by the Operator owr a gariod of 10 yearg
Chart 1 Summary Table ang by WdAh over a remaining pering of 16 vears

CGenaral Pra-Canditlons
System Unit 55 Wb 300 Units
Syatam Unit Cost 450000 CFA
Ropacament Cost 278 Milign FA siter 19 years’ operation P

Fea for Servica

Pariod (Yeard Uows L0100 11w20

130doyf uiBjy

Tariff (CFA/manth} 5,800 5859 5,858 Regracamant cost secured after 20 vears
1% iN
Caee Study Lash Posltion
Sursidy Rate ROE After 10 years After 20 years guication Amount
SO%  Dasel 1388 59 an GFA oron . 44D Miliion CFA ~
T Cpertors Group’ 127K LAl i 100 500 500
Instaliation Unhs ——Fee for
Sanica
Summary Rasults .
Assumption 1 - 50,000 CFA/systam ks securad at tha time of gale for the oparator
Ascumition & . 54 far equity be secured for 10 yaars® opzration
Assumption 3 : Renewal cast after 20 wears’ aperation be secured, I 50% 5800 5658 i77% 48 I
3C0  Units RCOE  Cash Fosklon 300 Units ROE  Cash Position 100 Units ROE Cash Position
Period (=10} Periog (11207 8fter 20 years Pgriud (1-10} Period t11-20) aftEr 20 years Periad {110} Perind (11200 afiar 20 yewrs
e O% 5,200 5876 15 i 5808 15.3% 00 § 364
L st s B | it "?Wm i
A0% €,250 5838 174% 1 A0% 5 150 5843 17.9% 1.7 40% 6,700 8,305 17.6% 0.1
30% 3850 89 1986% 05 0% 6700 5663 195% 2.4 30% 7300 6351 200% 0.7
N - r
Subsidy E;::;.:o; Sarvics E Bukaidy v.s. F"f‘" Service . Subsidy v.x, Fee for Servica
e ] 400 Unita) {100 Unitsy
7.000 ! 7000 i
6500 4500 ®
1 6,008 § oo 2
E 5.500 i 5.500 3
“ gaon ¥ 5000 v
E 2 4500 <2
2 4500 24l
& 400 & 4000 hd
3500 : 300 ”
zo0p : 3000 = - '
608 568 0% 30% — S0% S8 4% 30N
. —e— Pariod 1-1() Subsidy Pers -
Subsicdy e Pt {1120 ——Period (11-28)
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Chart 4.11 (1) Financial Business Model for PV Rural Electrification

1 Financlal Business Model for PV Rural Electrification

{ English, O French

Gapital Structure

contributian

Cperators
oQuity
208

Lean

26H

Usere

10%

94,500 Amount (= Subsidy + Loan)

RCE= over a perind of 10 years o7 the operator's profitabiliey

Tariff

15,080

RCE = aver a peziod of 20 years for the operatar's pro Gability without liquidation

2006
5,000
4,000
20,75
18,400
3,000
L7580
48,900
2
48,930
14,670

up 10 2006 upte 201l wler20iZ
0% 1oy 10%
3808 5.858 5.858

Profit ar sales

Tasff setting after 10 youre

4— [ncrease m ranifafter 10 years

4,787
4,787

Misunem 4ze. Cashflow

2007
8,000
2000

20,750
10400

3,000

1750

48,900

e

43,500
14,670

Pre-Conditiony
i System Unit Cest (35 Wp) | a%0  '{5,000 FCFa)
20 & M Cost for Pavate Qperater See "O& M und Renwwal*
3 Capital Structure Subsidy
Inunal Investment Cost 133,000 n.2! USS milfion 50%
User’s conmbution 10% 13,500
Operater's equity 2034 27,000
Loan 2% 27,000
Tnterest 7.0%
Repayment 5400 x 1,800 CFAfyear
Grace period 5 yrars
Repayment penod 16 years
0% #1308
4 Cthers
Depreciation methed A gtraipht-ine method FIRR= s
Ingome fax rate
5 Taifl
45000 FCFA Fer the utal payment which may be regarded as 'User's Contribution’
0K FCFAIUm'n’munul Fer the monthly payment
741000 (Total amesnt of nse?'s payant for 10 years) 5924 Miniraten Accu. CashBow l
6 No. of Subsenibers 5,02 CashPosition after 10 year
Units 43980 For eouty bguidagen |
7 Depreciation uss= 650 FCFA)
FCFA/Systam Lafe 2802 2003 7004 20035
PV Module (W) 55 180,000 20 2000 5,000 9,000 9,008
Charge contralier (A3 § 40,000 10 4,000 4,000 4,000 4000
Baittry (AR) 0100 83000 . 0750 20750 070 20750
. Lamps. . 4 sao00 5 10400 §0400 10400 10400
Pole, Cable, etc. 1 40,000 20 3,000 3,000 3000 3.000
Insvallation, Transport i 35,000 20 1,750 1,750 1,750 1,750
Sub-tatal H 450,000 43,90¢ 43,900 43,968 48,900
Difference o 20 i} 0 0 o
Tousl 430,000 43,960 43,900 48,900 48,900
Daprecladon 14,670 14,670 14,670 14,67C

Cash Pesilion after 20 year ]aﬂcr reducuon of the reolacemens cost
. where the amount recuired for replacement be secured, say, Million CFA

18,177 10 secure the sash position 02 the plus side over 2 periog of 20 years
1

W0E 2068 2010
o000 o000 9,000
4000 4000 4,000
w70 20750 20,750
10460 10400 10450
3000 3000 3000
L7500 1750 1750
43900 43908 43,900
0 1} 0
43300 43900 48,900
14670 . 14570 14,670

2031

3000
4,000
20,750
10,400
3,000
1,750
48,900
4
43,900
14,670

1 1 1 1
2012 2013 2014 2015 s
2,000 4,000 4,000 9,000 5,600
4,000 4,006 4000 4,000 4,600
IS0 20750 20756 20750 20750
10400 10400 10400 10400 G400
3000 3000 3000 3900 2000
1758 L1750 1750 1750 1750
48900 43500 43900 48900 45900
9 0 0 0 9
42500 45900  <g500 4RS00 48,800
14,670 14670 4670 14,670 14670

1

2017
9,000
4,500
20,750
10400
3,000
1,750
43,998
0
43,900
14,670

139.8

202;
5,000
4,000

20,758
16400

3,000

1730
<900
Is}

48,900
14,670
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Chart 4.11 (2) Financial Business Mode! for PV Rural Electrification

Projection of Income

1
e 200 | 012

2001 2002 2002 204 2005 006 2007 2008 2008 mz e 205 W06 T 0%
T Qoliseiuss Rane 100% 1067 160% 1CC% 100% L00% 100% 1904 100% 1007 160% 100% 100% 6% 067 1007 $00%
Revenug ;IO 20250 20880 20880 20880 21,085 21,089 21089 21,089 21,089| a.080) 2ol 2u038| zoes] aoee| 21089 20039
Expenses Direct com 502 512 SnE 3600 3800 3024 302 3024 3029 3024|3024 3004 3028 302 302 3834 302
Crass Proflt 0 15788 IS8 1762 17280 17280 18065 13065 18865 1R065 18065 13065 L5065 18065 18065 13065 1B0S5 18065
Degreciation 610 48 46T 146TD AT 4678 14670 1450 14670 14670) 14,650 16670 MET 4670 14670 M40 IAETD
Tnterest 0 LESD 1380 n3Se 1890 i8%0 1880 1512 11% 756 37 o 0 0 0 0 0 o
Net Profit 0 72 792 792 720 720 1505 1883 2261 2639 307 3395 3595 3385 3395 3395 3395 3,395
Income tax 0 [ 0 0 0 0 0 0 o 8 o 0 8 0 0 o 8 o
Minirmum icome tax 0 0 0 0 0 0 o 0 0 0 0 9 5 0 0 9 0 ]
Wet Tncome 8 992 52 92 720 20 L505 4883 2261 2638 3017 3385 3395 3395 3365 . 3395 3305 3395
Actumulated Proft 0 793 LS4 A% -L636 936 569 252 472 7351 66:2] 3217 Y77 3572 6967 19362 13757 3333
Debe Financing 0 | 2 3 4 5 é 7 3 7 1) 1 2 13 14 15 16 0
Loan at beg 27006 27000 7000 27000 27000 27000 ZL60D 16200 10308 5400 0 o 0 9 0 o 0
Repayment 5400 5400 SA00 5400 5460
Interest 0 LB LESD LESD 1890 B0 1880 1312 L1 736 7% 8 8 0 6 o 0 0
Loan at end 27000 37000 27000 27000 27000 35000 20600 15200 10,800 5408 0
Cash-Flow Stream 200! 2002 2003 2004 2005 2004 2807 68 2008 018 261 0z 203 2014 2015 014 2007 2021
Ket income 0 92 R -2 720 76 L805 L33 2261 2630 M7 3395 3395 3395 1395 3395 IS 5396
Depreciation 0 WET0 M6 WET 1487 14676 4670 14670 16670 16670 14,670 4670 6670 M6 460 14670 14670 14570
User's contnbubon 13,500
Equy 27000
Addinonal equiry (Work 0 L1688 i
Loan 27,000
Subsidy 67500
TRk Repayment 0 0 ki) i) 2 c 5400 5400 5500 5400 5400 b} o a 0 G o al
raious Inital Investment 135,000 100%
s Replacemant 0 0 B maso 15600 v 2450 ol 27.600 5 24900 9 0 13630 24900 33600
PV Modde (Wp) 165,000 4,000
Charge conwolier (A) 40,000 12,000 12,000
Baery (AR) $3,000 24,500 24,500 24500 24360 24900
Lamps 52,600 15,600 15.600 15.600 15.500
Pole, Cable, atc, 60,000 18,000
Insiallation, Transport 35,000 10,500
Profit for Supplier 0
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Chart 4.11 (3) Financial Business Model for PV Rural Electrification

Net Cashilow 2001 2002 2003 2004 2905 2006 2007 200 2009 2010 2011 § 201z 2013 2014 015 2016 2017 202l
0 13578 13878 13375 -95i0 210 10775 11153 -13385 11509 -55,293] 18065 -5835 13,065 13065 2465 5335 -11653
[ s, Cashiow [ 15878 27700 4L63 32124 31914 424688 53842 40472 52381768123 10,132 437 22382 40447 41912 36077 26554
Depositbatizae  4.25% 13878 8028 43066 35020 36001 47399 60784 49482 63073 5924] 24150 13177 36860 56178 60553 S5TIT 4787
"% uf the oustanding amevar]__80% | | WE . ea w3 . A6 2007 208 209 |z AR wiE T
25,000 13818 agE 0 BER ST g WSS 33 s 18065 R3S is . 1683
Fquity Portion -27.000 g 8 R . R T UL SR . R LB ’, 0 g
80%  |Bank deposic offect for B0%% of e outstandings e am 960 . Uhabe v 1a9r L2 nédz. o Zeere . Ledr - Zial o201 Ul 92,058 4002
at thebag, of e yoar  Real Cash. Flow -27.010 13878 18350 14838 BG4S 98t 11999 12785 -1L363  135;1 18,266 .73 -112,933
Operdlor's RO = 38T . mam 4306 25,020 36008 0 MRS T EDTIEA L ISABZI SR8 26,90 R R 7]
Profitability E0% -27.080 Limddstion of (7 opezators equity =
Proft at sale 15,000 Cash cutsinding afler the liguidation =
Cperator  ROE= 12,000 o ¢ 0 0 o 0 o 0 0
for 10 years) . .
Equity uwner -40,500 13,878 14,350 14,838 -8,045 981 11,999 12,785 -11,203 13,591 -13169 19,762 4,657 20,282 20,971 6,085 3008 -110,912
Kfor 20 yaars} accu. Cashilow 13.878 28,228 43,066 35,020 36,301 47,999 50,784 49 982 63073 43,504 £9.666 £5,19% B5.4BL 106,432 112,536 100,527 £6,208
Balance Sheets
200. 2002 2003 2004 2095 2006 2007 2008 2008 2010 2011 | 2082 2613 2016 amS 206 7 20l
Loan 27,006 27000 27000 27000 ZPO000 27000 21,600 163200 10800 5400 0 o ] 9 n b b 9
User's contributien 13300 13,560 13500 13500 1300 13500 13500 13500 13500 13500 13500f 13500 13,500 13500 13500 13560 13500 13300
Additons] equity 8 ] 0 a 0 8 0 b 0 6 0 0 0 i 9 ¢ g
Equiy 27,000 7000 27000 27000 27000 37000 27060 27,000 0 o a o 0
Retepicd éamings - Yoo Tas o wi o sa o oagw) eapst o osew ilgdd Tt aTElt imen T sdndt - ommn e ads e moms T wasrs s5om
Subsidy T g5 67500  ¢7500 67500 67300 67500 67500 £7500° 62500 £2500[ 67500 67500 67500 57500 67500 47500 67,500
Liabilities & Equity 135,000 130208 133868 136056 136240 135:31 125479 132,522 131443 §7224] snzap 95050 503698 109,003 114457 139787
Cash 0 13378 38208 43066 35040 36001 47,999 49487 63,073 5924 24,150 36856 36178 40353 35,777 4,737
Hssets 135000 120330 05660 90950 iORZR0 102350 8T4ED  7LEI0 304D 623T0 81300) 666300 76860 6210 #7500 4B45C 58630 135000
Assets 135,000 134208 133388 134086 136240 138351 135470 1333594 152522 131,443 872241 $0.820 95037 99050 103,698 109,003 115457 139757
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Chartd  PRICING STRUCTURE

Chart 412 (1) Pricing Structure

| Renewal of Equpmeat
[N T Managemwnt Cast of Eqiponent
3 Mantenaace Cost of Equpinent L studiat
AL P B
Eaatie shiniees ¢
T3 MCewi ol ppren el i
] Replaserent Coyr 10412 Pnce(CPAY  Life %02 003 200¢ 00% 200s T w0 Pl wme 2w m2 2013 2014 mi W ) 20 Toud
£V Module (W} w00 2 120000 1800
Charge controller (A) 0,000 10 20,08 40,500 000
Battrry (AR) 3,000 4 33000 42,000 4300 xR 413,000
Lamps 52,000 b3 2,000 s2.000 s2008 5200 23,700
Furewinl 1§ v 1.9 [l [ 0 En03  s2Gs0 [ P [T 0 3000 [ 0 siood 355000 w000
Yool calaled s 3460 | Tow (1 30CFA) ] ) D 24300 1Aa00 [] 0 s 6 g0 54800 [ 0 15400 ¢ 108500 wasoo
[ Lor cakalabios purpest i for ¢ileLlatin purpose
27,608 134300
Momhe T epaiarciar 03 nl
T Installanon Usits = 3l
Trus Pran 130 31010 yamy
Locu Tachuicn i} 0 20
Edernu Tachnown i 15 ) 1 H 1 H 1 t !
E) L H . H 6 7 ] 4 12 bE] ) 1 9 |
xm 0 208 W04 ko 0 205 me .13 s e e =] 2|
X N LacalTchumen 40000 CFAMmonih 149 ey 7 543 Ed LA Al w3 o 2 e = A
¥ 32 Eranal Techucun 81000 CFa/msnth 17 Lkt 1At et i ot Ll na i e e L] LY
% 12 Traupoteicn 25,000 CFAfmonth ) it [ ] an i o il i s Py “n )
[Ba] of (tored) mudini-330 3 Musceliowous. 28000 CFA/menh a s st wo o 1 % s = 2 P e A P
% coig bs debs g 11 1he dayeme ion o the opuruics Toi (CRAMmenS) L= 4% = 00 W 22 2 1 L 2 w2 2 ] -] b
Inital [avesisnieoh G, {1,060 CFA; 1O CFAIY L2 iz 513 366 380 394 N 3me oM 304 k12 s 24 3 3p4
PR % of the iival investoem cost b1 k17 I i 2% ) 2% 1 2% 2% 2w 22 24 27 2z
Corsyzieimonh [CFA) 1,40 140 1,430 100 =] Er) ) [T 20 [ = Er] 0 0 ¥
Communlty Ermepowermant Cart The cost for 2 | is planzed ta be takez sare o by ASE!
tes of Urers' Cantriousion 2 [ o [ L] ) ¢ 0 a a 1 L] ] 2 [ ] ]
2001 2002 203 2004 i 00 gy w0k 2009 018 201 HIE) ELTES 1) s s 2020 2021
Locu Teehiucion 1) 440 140 1443 20 EL se 56t %60 5¢1 963 940 260 B 65 969 . PR Fi0
Estemu Vrehwscion o 1920 1910 1920 1,440 L3440 S0 960 98] 980 958 360 Fo0 80 62 983 1 b
Transportalion o s 900 90 606 154 400 403 607 £00 a0d 660 000 400 [} 403 £09 480
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Chart 4.12 (2) Pricing Structure

Monthly E:\'Pcm‘es for O &M
i Inplallation Uzits = 300
ThisPlan 1103yems 3163 yoars Sto 1 yrans|

Loral Technitian 30 20 A1)
Extamal Techaician 2.0 1.5 1.0
20 2002 2003 004 2005 06 2007 2008 2009 0 211 2012 083 2014 2015 2016 620 2021
X kA Local Teghmeizn 40009 CFA/menth 1440 1440 (E11) 960 360 960 §60 960 980 950 365 969 %60 $60 $60 960 960
Y 3z External Technician  $0,000  CFA/menth 1520 1520 1520 1440 1,440 980 #66 960 960 950 960 %60 960 °60 560 940 960
Z 2.2 Transpertation 25000 CRAJmpnth 900 900 «g 600 609 600 400 409 800 460 00 400 L1 600 400 600 08|
20% of (ZrY+Z) equalto (2.3~ 3.3+ Miscsllanzou:  29.000  CFA/menth 352 852 352 690 &00 e Bl 504 504 504 504 F) s 504 504 S04 504
% coutd bz determined a the discretion of the cperator Total (CFAfmonth) 426 426 426 300 3o 252 5z 252 251 252 252 252 =) 252 =73 252 252
initial Investrent Cast {1,000 CFAY 1,000 CFAtyear 5152 5112 iz 3,600 2,600 3024 3024 3024 3024 302¢ 2024 302¢ 3,024 3024 3024 3024 3024
135,000 % of the inital investment cost 1% 3.8% W P4 LM 2% 2% 1% 2% 1% 2% 1% 2.2% % 2% 2% 2.2%|
Costlsysrernimenth (CFA) 1420 1,420 1,420 1,000 i.000 30 &40 540 al] 840 £40 340 240 340 EAL 840 S40)
Monkhly Expances for O & a1
Inatallation Unita = 500
TrisPle LMo 3yras Jlodyens  5tol0yous
Locd Tachoisime 50 30 30
Estarnad Tachnicisn 25 2.0 i3
pdrand 2002 2002 2604 2005 2006 2007 2008 2068 2010 2011 nz 2012 2014 2008 2016 20z 2021
X 3l Local Techmgian 48000  CFA/month 2402 2400 2400 1,940 1440 1,460 ia40 1,240 1,440 1440 1440 1447 1449 1,440 Haalt! 1,440 144D
Y 3.2 External Teshecian  §0.000 CFasmonth 2400 2400 24900 1926 1520 1440 1,440 1,640 1440 1,448 1,440 1440 1440 HEl 144l 1440 1,340
z 22 Transportation 25000 CFA/month 1,508 L0 1,500 00 Eil 200 500 03 00 00 fo0 500 s00 902 500 900 Se0)
2% of (X+Y*Z) cqualto (2.3+ 1.1+ Miscellaacowr 79000 CFA/month L26d 1,260 1260 837 852 56 756 e 56 756 756 756 735 756 756 750 Fih
2% cquld be determined at the discretion of the aperator, Toral (CFA/month} 620 éxe 630 42 426 m 7 e 3T Ex: k| k] Fxid kr:3 Erd 78 o
Irital lovestment Cost (100D CFA) 1,000 CFafyeer 7559 7,560 7.560 sz - sl 4,536 4,536 4,536 3,536 4,536 4534 4,536 4536 4,534 4,536 4,536 4,534]
225,500 %% of the imtial investrment cost 4% 34% 34% ¥ 2.3% 0% 2.0% 2.0% 2.0% 0% 0% 0% 20% 20% 2.0% Z.6% 2.0
Cost/system/morth {TFA) 2,100 2,100 100 1,420 1420 1,260 L. 260 1,260 1260 260 1260 1,260 1,260 1,260 1,260 1,260 1,260
Mondhly Expenses for & & M
Inetallebion Ursts = 100
ThisPlen L0 3pens  JtoSyews  Jiollyears
Local Technicien Lo 1.0 g
Extymal Tochnitien i0 1.0 0.3
2001 2802 2003 2004 2005 2006 2007 2008 2609 20 208 2012 2013 214 s 2016 2020 202
X 3l Local Tecimic 40,000  CFA/month 480 480 A8¢ 480 480 480 480 480 431 439 480 48C 430 480 A 480 434
Y 12 Evtermal Tech  $0.000  CFASmonsh &40 940 60 S60 S804 430 480 480 43 480 480 480 430 480 480 430 430
Z 22 Transportatin 25,000  CFA/month g 300 g 380 30 300 300 0 Klti] 360 300 30¢ 300 i) 00 300 300)
W% of (X+Y+Z) equalto (2.3 » 2.5 +Miscellanecw: 29000  CFAJmonth 8 g w3 33 348 252 2 %52 52 W 252 252 52 252 252 52 252
% could be determuned at the diseretion of tse operator. Total {CFa/manth) 4 17 174 14 74 126 128 126 126 126 128 124 126 126 126 126 126
Initial Invessment Cost (1,000 CFA) 1,000 CFAfyear 2,088 2088 pA L 2088 2,088 1512 1,512 1412 1512 Lz (153 1512 1512 1,512 1512 1,512 1512
43,000 % ol the inftied avestment cosr 4.6% 4.8% 48% 4.6% 285 4% 3% 24% 34% 3% I4% 34% 3% 4% 34% 34% 3494
[ Co:u’ﬂﬂeﬂ#mnmh (CFA) 580 520 580 530 sS40 420 420 420 420 423 420 420 420 420 420 470 20|
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Chart 4.13 (1) Proposed Business Model: Financial Model (Subsidy 30%)
i Financial Model for PV Rural Eleciriflcation
t English, 0 Franch fin case of Lguidation)
Pre-Conditiony it
: - i
L System Usit Cust (55 W) {1,000 FCFA) Capital Structure N
2 O & M Cost for Privare Operator See "0 & M and Renewsl” Usar's E
. Suhsidy contribution E
3 Capital Structure 0% 15% o
Initial Investment Cost L35 000 n.2! U3$ million Operator's E
User's contibetion 10% 13,500 oty z
Cperator's equaty 2% 27,000 Loan 20% = N T, L
Losn AW 5000 % A Y
Interest 7.0% egs
Repayment 10,800 x 5,000 CFAfyear .
Gfaci ::-iod S years ’
Repayrnent period 10 years
94,500 Amount (= Subsidy + Loan)
5w i 0% 40,500 ROE= | 13.0% | overaperiod of 10 years for the operator's proftabiliny 15000 Profit at seles
4 Others ROE = 19.5% _{over a period of 20 years far the operator's proftability withou: Siquidation
Depreciation methed A straight-line method
[neome tax rte op to 2066 upto 2011  ader2R12 Tanff seiting efter 10 years
3 Tarify 0% e 4% | A Incrsass intanff after 10 years
45000 FCFA For the inital payment which may be regarded as 'User's Conmibution’ £,850 6,850 57281
CK FCFAJ’ Unimeonith For the monthly payraent
267,000 (Total amount of wser's paymman) for 10 years) 1,888 Mimmum Accu. Cashfow 535 Minimum sce Ceskilow
6 No. of Subscabers 1,838 CashPosition after 10 yeass 335 TashPosition #fler 20 year after eduction of the replacement cost 135.5
Units -42.980  For rquily bqudation | ,where the amount reguired for replacement be secured, say, Milier: CFA
14,04 1o secure the cash gosition on the pius side over a period of 20 years
7 Depragianon (Usg = 630 FCFA) | ! 1 ! ! 1 1 1
Depreciaton 14,670 14,673 14,670 14,670 14,670 14,670 14,670 14670 14620 14670 [ 14670 14670 14670 4670 14,670 4670 14,670
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Chart 413 (2) Proposed Business Model: Financial Model (Subsidy 30%)

8|Projection of Income
2001 2002 2003 2004 2005 2006 2007 2008 200% 2018 2911 2012 2013 2014 2615 2016 2017 2021
Frs Dot 100% 100% 1004, 100% 100%. 1007 1007 100v. 100% D% 100% 100% g% . 00% Heerd 107 100%,
Revenue 24,660 24,560 24,560 24,650 24660 24,560 24,660 24060 24460 246607 21,208 21,208 Z1.208  2L208  EL208 2,208 21,208
Expenses  Direct cost 5112 5112 3112 3,630 3.400 3,024 3.024 3,024 3,024 3,024 5,024 3.024 3024 3024 3624 3024 3025
Groas Profit 0 19,543 15,558 19,548 21,640 20060 21,636 21,636 21,636 21,636 21,636 18134 18184 1184 18184 18184 18184 IBIES
Depreciation 14,670 14,670 14,670 14,670 14,470 14,670 14,670 14670 14,670 14,670] 14670 14670 14470 14670 14670 14570 146700
Interes: 0 3,730 31780 3,780 3,780 3780 3,730 3024 2,248 1,512 756] ¢ ¢ 1§ 0 0 0 8
Net Prafit 9 1,023 1,088 1.098 2,510 2E10 3,136 3,942 4,698 5454 $,210 2514 3514 3,514 3514 3534 3514 3514
Income tax 0 il 0 0 G g 0 0 G o 0 2 Q 1] 0 0 0 [y
Minmum neome tax [i] 3 g il 0 0 ] I o i i i 2 0 0 0 1 0
Net come 0 1,098 1,698 1,093 2610 2,610 3,186 3942 4,658 $454 6210 3514 3514 3514 3514 3,54 3514 3514
Accumulated Profit [ 1,098 2,198 3,294 5,904 514 11,700 15,642 20,340 257% 15024 18,537  22,05! 25565 29078 32,392 36,105 50,160
Debt Financing 0 1 H 3 a H é 7 H § 10 11 12 13 14 15 1% 0
Loan ar beg. 54,000 54,000 54,000 54,000 54,000 54,000 43,200 32400 21,600 12,300 2 0 1 0 G 3 b
Repayment 10,800 10,500 10,800 16,800 19,300
Inresest 9 3,780 3.780 3,780 3780 3780 3,780 3024 2,268 1,512 56 [ 0 0 G 2 Y i
Loen at end 54,000 54,000 54,000 54,0600 54,000 54.000 42,200 32,400 21.600 1G,300 ]
Cash-Flow Stream 20! 2002 2003 2004 2005 2006 2007 2008 2005 2010 201 2012 2013 2014 08 2016 2017 2021
Net ingome 0 1,098 1,008 1,058 3,610 2,610 3,186 3942 4,698 5454 6,210 3514 3514 354 3,514, 3514 3514 3514
Depreciation 0 14,670 14,470 14,670 14,670 14670 14,670 14,670 14,670 14,670 14670 12670 14670 4870 144670 14670 14470 14670
User's contribution 13,500
Equizy 27,000 "/ 427,000
ddifonal equity (Work 0 - 16.580) a
Loan 54,000
Subsidy 40,500
NS Repayment 0 i ] ] 4 [AE U R 11] 10,300 10,800 10,800 10,800 0 G pi} i} Q 0 i
rainag tnitial [nvestment 135000 100%
minus Replacemeni ° 0 g 24,800 15,600 0 1} 24,900 o} 17.600 1} 24800 a 0 15,600 24500 135020
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Chart 4.13 (3) Proposed Business Model: Financial Model (Subsidy 30%)

Nt CashOow 2001 2002 2063 2004 2005 2006 2007 2008 2009 2010 2011 012 203 2014 2015 2016 017 2021
0 15,768 15,768 15763 -1.620 1,680 7,056 7812 16332 5324 -61,500] 8184  -6716 18184 18184 2586  -6716 -116ELS
| Accu. Cashilow [ L5763 31536 47304 39684 41364 45420 56232 39500 45324 -.12276] 5907 809 ITFIS 35558 381s2 31425 30848
Deposit bank rate 4.25% 15,768 32.072 48,931 42,974 46,115 54739 44,412 50,270 6,304 1888 20136 14,104 32767 52065 56218 51620 535
% of the outstarding amount] _ B0% | | 2003 004702005 206 52007 20 WS L MY o I B4 . : )
27,000 L5768 13368 L asme 60 e s 61,500 -116816
Equity Portion 27,000 t 0 0 ] 6 0 0 .
50%  |Bank dvpasis effect for 80% of the outs rundings o 5360 .. 1,090 . LS4 ... “il461 1568 B AR 3,859
stthehegofdeyens  ReatCashFlw 27000 15768 16364 16358 5956 3141 g6 saa1e| 13248 -112,558
53% Lo asge c  movd | sl 4ZI L AALS L SATAS “araoe: ¢ Fasmsl 2036 535
Prefimbility &g -27.400 Lipitrion of the cpvettort ity « 43580 GGl
Profit at sale 15,900 Cash oistndings afler the Bquidation = 1,388 -16,920"
Operator ROE= -12,900 o 0 o 0 a [ 0 0 ol 43,980
For 10 years) .
qu-\lf}' Jwier -46,508 15,768 16,304 16,853 -5,956 314l 8624 9,673 -14,142 11,033 15,436 19,743 4,486 20,262 2095 5,063 <3031 110537
(for 20 vears) Cumu. Cashilow 15,768 32,072 48,731 42,974 ag115 34733 63,412 D270 61304 45,368 65,611 51,125 81387 102338 108401 105370 41977
Balance Sheets
2001 2002 2003 2004 2005 2006 2007 2008 2009 2000 2010 | 212 2012 24 005 2006 M7 2031
Loan 54,000 54000 43,000 %4800 54000 54,000 43260 32400 2LE00 15,300 ¢ 0 b i ! 0 2 o
User's contribusion 13,500 13500 13500 33500 13,500 13500 13580 13,500 13500 13500 13,500 13500 13500 13500 13500 13,500 13500 13,500
Addibonal equity 0 0 ] 0 g i a g 0 0 o ¢ 0 g G a g il
Eeuty 27,000 7000 Z7000  ZTO00 27000 27000 27000 27000 27060 27,000 8 0 o b 0 0 G g
Retained samings oo, 1R . AR Cagil o 8a94 13265 . (SBIS . TF| - R0 MM WIS - TI66 369647 WP A5WI . S0BE - 56300 8453
Subsidy 41,500 40,500 40,300 40,500 40,500 40,500 40500 40,500 0,500 40,500 40,500 40500 40,500 40500 40,500 40,500 48,530 40,500
Liabiltes & Ecuity 135,300 134,098 137,732 139.92) 144,154 148,265 142219 137222 133310 120,674 83338 B4766 90964 34957  9m535 104ESE 110,300 135535
Cash 0 15765 32072 485M 4197 46115 AT 64412 50270 61,304 1888|2036 14304 32767 52065 56438 SL628 535
Assets 135,000 120,330 105660 90890 10,220 103050 87480 TLEM0 83040 68370 81,300 66630) 6860 62,160 47520 48450 58830 133,000
Assels 135,900 136,098 137,732 139,921 144,154 143,365 142,239 137,232 133310 129674 83,138 86766 80964 949357 55585 104368 110,308 1353525
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Chart 413 (4) Proposed Business Model: Financial Model (Subsidy 30%)

Cashllow Strenra & 2agh Position 1
{In case of liquidation)

2002
Cashflow 13,768
Curav. Cashow 15,768

2013
-5,032
14,104

2014
15,663
32767

Znis
19,293
52,085

2015
4,352
56418

1
2017

4793 112,548

51,520

Cashflow Stream & Cash Position
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Chart 4.14 (1) Preposed Business Model: Financial Model (Subsidy 45%)

1 Financial Medel forr PV Raral Electrification
1 English, 0 French (in cass of Gquidaton)
Pre-Conditions T Teri
. o
1 System Unit Cost (55 W) {1,000 FCFA) Capital Structure -
2 G & M Cost for Private Operatar Sae "0 & M and Renevwal" Usar's E 2 B
gomrribution E
3 Capital Swucrure Subsidy 108 g
Tnitial Investment Cost 135 000 0.20 USS milion 45% @omm rs B
User's contribution 0% . 13500 20Uty z
Operator's equity 20% 27,000 20% ®
Loan 5% 33,750 Loan 2
Interest 7.08% 25%
Repayment 6750 x 1,000 CFRafyear
Grace period § years i
Repayment perind 10 years
54,500 Amount (= Subsidy + Loan)
60,750 ROE= { 13.0% | over aperiod of 10 years for the operator's profitability 15000 Proftat sales
4 Ohers ROE= 17.% _ |over a period of 20 years for the operator's profitabiity withour iquidation
Depreciaton method A straight-tine method
Inrome tox rate ¢ up 102006 wplo201l  after2012 Tapff setiing after 10 years
5 Tonf 0% [ 196 | 4—— Incresse in tandf after 10 years
45000 FCFA For the inital payment which may be regarded as 'User's Conmbution’ 6,000 6,000 5,940
0K FCFNUni‘rfmunﬂﬂ For the month!y payment
TE5000  (Total amount of' usars pauywant for 10 years} 1,445 Minimum Accu Cashflow 1,983 Minimum Acc. Cashflow
£ Mo, of Subscribers 1448 CushPosition afler L0 years 1,983 CashPosttionafler 20 year after reduction of the replacement cost 1370
Uniks 43,980  For squity kquitlatier | ,where the amount reguired for raplagement be secured, say, Million CFA
13,994 10 secure the cash position o the plus side over a period of 20 years
7 Depreciation (Uss = 630 FCFA) ﬁ:! ! i 1 i 1 i
Denrecintion 14,670 14,470 14,670 14,676 14,670 14.670 14,670 14,670 14670 14670 | 14,670 14670 4670 14670 14670 M40 14470
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Chart 4.14 (2) Proposed Business Model: Financial Model (Subsidy 45%)

g|Projection of Income

2001 2002 200 2004 2005 2006 2007 2008 2009 080 2011 2012 2013 2014 2015 2016 2017 203
Far Cnllseran Tam 1007 100% 100% 1% 00% 100% plHO-A 10 100% 100% 1007, 1007 10607 100% 1007 iG0% 100%
Revenue 2600 21600 21500 20,600 21,600 21,808 2,600 20600 2100 2s00) 20384 20384] 2:384] 2138e] 2138e] 2134 234
Expenses  Dimercost 512 112 5112 3,600 2,600 3,024 3,024 3,024 3024 3.024' 3,02 3024 3,024 3024 3024 3024 3024
Crass Profit 0 164388 15,488 16,488 18,000 18,000 18,576 18,376 18,576 18,576 18,576 123360 18,360 13360 18,360 18,360 18,368 13,260
Depreciation 14,670 14,670 14,670 14,670 14,670 14,670 14,570 14,670 14,670 14,670) 14,670 44670 14670 14470 14676 14670 14670
Interest o 2,363 2361 2367 2363 2363 2363 180 a8 M5 473 0 o 0 0 0 0 0
Net Profit i 545 545 ~3545 948 S68 1,544 06 2,489 2,961 3434 3,450 3,690 3,650 2,690 3,69C 3,590 3,690
Income rax n il 3 0 i} 0 0 0 H 0 9 0 3 b 8 € 8 ji)
Mindmum income tax 1] il ] c il 0 0 0 [H 3 o s b g 0 0 il 0
Net Income 8 -545 545 -545 962 968 1544 2006 2489 2960 3434] 3690 3890 3690 60 3650 3490 5690
Accumulated Profit B 545 -1,089 -1,634 <666 302 1,845 3,263 5,350 9,311 4,235 -546 3143 6839 10524 14214 17304 32664
Debt Finaneing 0 1 2 3 4 5 ¢ 7 2 9 i 1 12 13 1 15 i N
Loan & beg, 33750 33750 33TS0 3RS0 33750 IR0 27000 20250 13500 6750 0 9 0 g 0 £ 0
Repaymen: 6750 6750 670 6750 6750
Intersst 0 2363 2363 2363 2363 2363 2363 1880 1413 %5 4T3 0 5 8 o 0 a 9
Loan at end 33750 3750 3750 RTS0 3WTSD 33750 27000 20350 13500 6750 0
Cash-Flow Stream 2601 2002 2003 2004 2605 2006 2007 200 2009 20:d 26l 201z 2633 2004 2015 2016 a7 20@
Net incorne 0 =545 545 <535 568 963 1,544 2,016 2,485 2,961 3434 3,650 3.6580 3.650 3,650 3,630 3.950 3690
Depreciahon i 14670 14,670 14,670 14470 14670 14670 14,670 14670 14,670 14,670 144670 14670 14670 14670 144670 14670 14,670
User's contribution 13,500
Equity 27,000 27,000
Addnnaal 2quiry (Work i T-354,980 0
Loan 33750
Subsidy 60,750
minus Repayment 0 ¢ a 0 ¢ o 6,750 8,750 6,750 6,750 5,750 s} ] 0 ] 3 0 G
minus Initial Investment 135,000 100%
Tinug Replacement U a 9 24,500 15,600 ] 5 24900 o| 27,600 b} 24,90 0 0 13600 24500 133,000
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Chart 4.14 (3) Proposed Business Model: Financial Modei (Subsidy 45%)

Net Cashlow 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 { 200z 2613 20i4 2015 2016 2017 2021
0 14,126 14126 14126 -5,263 38 5404 5936  -14492 106381 -60,227] 13360 -5540 18360 18360 2750 6540 -116640
| Accu. Cashdow [ 14126 28251  42X77 33114 33152 42615 52550 3B060  48%41:--113e¢l 7.0 534 18894 37254 40,014 33474 28,035
Deposit bank rate__ 4.25% 14126 25731 43,824 36060 37325 43058 56628 47163 S064R 1449 19859 13394 22830 52306 56848 52237 1982
% of the oitstanding amount__90%_| [ W . WK . 205 .. X06 AT E AR Rt s v 15 et
0 a0 14l o 141% . 9263 3w 492 N AT | s PR RRREEEY:)
Equity Portion  -27,008 0 8 o 0 D o iy 0 ot i o ] 9
Bunk dej ssit effect for 30 % of ke outs tanitings ' 0 et sTr 1a80 1226 L1268 lgma 2007 CLeDA 3008 4977 675 oaTs. S1T60 LTS 433 3801
24 the beg, of the yoar Real CasheFlow .27,000 14,126 4606 15102 ek sr) 1264 10733 LST0 12364 12483 .55,105| 18409 5865 13,835 19476 453 4407 -112735
1980 14,126 28,131 4838 3606 FaS - a0 | sedh L anl@ . des  idas] o 1ssss 0 19994 mw s5aps o seR T 27T 1sE3
Prufitability S0 -27,060 T Liquidation of the spersters squity = % L
Brofit at sale 15,000 Cash outrinding after the lipsidstion = 16990 -
Cperater ROE= -12,600 o 1] ] 0 ] ] ¢ i 0 : ’
(for 18 years) .
Equity owner 40,500 14,125 14,606 15,102 2772 1,264 10,723 11,570 212,864 12,483 14212 19,505 318 20,435 21,129 6,248 -2840 L1071
(for 20 yeers) Cumu. Cashflow 14,126 2870 43,834 26,061 IS SEOSE 3628 47063 968 A543 65738 6LONS  mlash 102379 108827 10583 £3ae
Balance Sheaty
200 2003 2063 2004 2008 2006 2007 2008 2009 2010 20i1 2012 203 2014 2015 2018 2817 2021
Loan 33750 3350 33,750 33750 33750 33740 27600 20,250 13,508 6,750 il 0 g 0 il 1 ¢ il
User's contribution 13,500 13,500 13,500 13,500 13500 12,500 13500 13sO0 13,500 13500 135000 13,500 13500 13,500 13506 33500 13500 13,500
Additional equity 0 ¢ ] b 0 0 a ] 0 0 ] 0 ) 0 b 0 ) 0
Ecuity 27,000 7800 27000 27000 Z7000 27000 27000 Z7000 27000 27000 9 0 9 i 0 0 i 0
Retaiied eafings B 545 9. T e - am ams 9288 inem 154 00 - gaw 1278 LI U azm 2588 a0 36887 . &2
Subsidy 40,750 60,750 60750 66FS0 89750 60,750 60,750 60,750 60,750 60,750 60,750) 50750 S073€ 60750 60750 60750 6075C 50,750
Liabilifies & Eauiry 135,000 139456 134,351 134324 137281 138475 135538 132433 (30203 128018  §2749) 86489 90354 95020 95,826 105284 110917 136983
Cash ] 19,125 23,731 43834 36,063 375325 48,058 59,628 47163 59648 1,449 19859 138%4 32830 52306 56844 52237 1,983
Assels 135,000 120,330 195,660 §0990 101220 102150 57480 728!0  $3040 68370 31300 66530 76850) 62150 47520 43450 58680 135000
| Assets 135,000 134,456 134,391 134824 137281 139475 135538 133438 130203 12801% 32749 84589 90,854 05020 99,826 105234 [((,317 136983
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Chart4.14 (4) Proposed Business Model: Financial Model (Subsidy 45%)

1 1

Cashlow Sweam & Cash Position 1 1 1

{In case of hqudation) 2002 2003 2004 2005 2006 2007 2003 2009 2010 2011 2612 2013 2014 205 018 2017 2021
Cashflow 14,126 14,604 15,102 17 1,264 10,733 11,570 -12464 12485 38,199 18409  -5365 18836 19476 4,538 4,607 -112739
Cumy. Cashflow 14,126 23,731 43,834 36,061 37,325 48,058 55,628 47163 58,648 1445 19859 13994 32830 52306 S6§d4 52337 1.983

1 1 1 3 1 1 1 I
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Chart 4.15 (1)

1 Financial Model for PV Rural Electrification

Proposed Business Model: Financial Model (Subsidy 60%)

{ Engligh, G French (i, cose of iguidation)
Pre-Conditions e
W or it
i System Unit Cost (35 W) (1,080 FCFA) Capital Structure o
2 Q & M Cost for Private Operator See 'O & M and Renewal" Usar's E gg
contribution E 5,600
3 Capiral Structurs 10% e 5400
Initial favestment Cost 132000 021 USt milien Subsidy Operstors “S_§ 5200
User's contribution 10% 13,500 60% G@ 20Uty 2 5000
Operator's equity 0% 27,000 20% é 4800
Laan 10% 13,500 Loan NI T S . PR TN, &
Interest 2.0% 8 0% L 'i T
Repayment 2700 x 1,800 CFA/year e ,
Gracpe ?:rind 3 years 4
Repayment period 19 years
94,500 Amount (= Subsidy + Loan)
81000  ROE= | 139% §overaperiod of 10 years for the oyerator's proficability 15000 Profir at sales
4 Others ROE = 15.5% tover a period of 20 years for the operator's profirability withour liquidation
Depreciation method A shradght-line method
Income tax roke up to 2006 wpto2011  efler 2012 Tariff sething after 10 yews
5 Taxiff % %% 1362 | #—— Increassin taniif afer 10 years
45000 FCFA For the initiad payrment which may be regarded as 'User's Contribution’ 5200 5,200 5876
oK FCFA:‘Uniﬂmonm For the monrhly sayroent
469000 (Total amount afuse?s payarmnt for 10 pwas) 3113 Minmum Accu. Cashflow 1,616  Misimum Ace Cashilow
6 No. of Suascnbers 3,113 CashFosition after 10 years 1,618  Cash Position after 30 year after reduction of the replacement cost 136.5
Unj's -43,980  For squity louidation J where the amount required for replacement be secured, say, Millinn CFA
15,304  to secure the cash positon on the plug side over a period of 20 years
7 Dearaciation (Uss= 650 FCFA) 1 ! 1 ! i 1
Deprscintion 14,670 14.670 14.670 14,670 14670 14,870 14,676 14.670 14.670 14.670 14.670 14670 14670 14670 14570 4670 14,570
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Chart 4.15(2) Proposed Business Model: Financial Model (Subsidy 60%)

Projection of [ncome
2001 200z 2003 2004 2005 2006 2007 2008 2009 2010 2011 i1z 013 2014 2015 014 2617 2021
o 100% 10C% v 100% 100% 100% 100% 100 1065 04 100% 100% 160% 1C0%e 100% 160% 103%
Revenue 18,720 18,720 18,720 18,720 18720 18720 13720 18720 18720 18720 21,354£ 2!.‘.5-1] 21,!.54i 21,154 21.154] 21.1541 21,154
Zxpensss  Dimctsost 5,112 51z 5112 3,600 3,600 3,024 3024 3,024 3,624 3,024 3024 3,024 3024 3,024 3024 3,024 3,024
GCross Profit 0 13,608 13,608 13,408 15,126 15120 15,694 15,656 15696 15,056 15684 18130 18330 18130 18130 18:30 18130 18130
Degpreciation 12,670 14,4670 14,670 14,650 14670 14,570 14690 14670 14670 14670 14,670 14670 14470 14670 14670 4670 14670
Interest 0 943 945 945 945 945 645 756 567 krt 189 0 i] 0 hi} ] il 0
Net Profit b -2,007 .2,007 -2,007 -435 495 £l 270 439 548 837 3460 3460 3460 3480 3469 3450 3440
[ncome tax 0 ] a 0 ] 0 0 I 0 o a g j i 0 a ] £}
Mimilh income 18X 0 i i i} i 0 0 ] 0 i 3 1 il 0 o 5 il i
Net Income 0 -2.007 -2.007 2,007 455 485 2l 70 439 64% 827 3400 3469 3460 3460 3460 3480 3,460
Accumulatad Frofit ] -2.007 4,014 +5,021 -6.516 QAT 4,930 -£,d60 -5,201 -3.583  -21,6%4] -18.237 14777 -11317 7858 -4, 382 -938 12809,
Debt Financing 9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 20
Loan at beg, 13,500 13.500 13,500 13,500 13,500 13500 10,205 8,100 5400 2,700 0 g il [t u g 0
Repayment . 2,700 2,700 2,700 2700 2700
Interest 6 945 a5 G45 845 945 95 756 567 378 185 ] ] ) 7 ol 0 0
Loan at end 13,500 13,500 13,500 13,500 13,500 13,500 10,800 2100 ., 5400 2,760 0
Cash-Flow Stream 2001 2002 2083 2004 2005 2006 2067 2008 2009 2010 2011 2012 2013 204 2015 2016 2017 2021
Netingome 0 -2,067 -2,007 2,007 -495 495 Bi 270 459 648 337 3450 3460 3460 3,460 3460 3460 3,466
Depraciation 0 14,670 14,670 14,670 14,670 14676 14,670 13,670 14670 14670 14670 14670 14,670 14,670 14,670 14670 14,670 14470
User's contibubon 13,500
Equity 7,000 =ET000
Addinonal quiy (Work 9 16380 0
Loan 13,590
Subsidy 81,000
minus Repayment 0 [ U il g 0 2,700 2,700 2,700 2,700 2700 ] g 1] a o b 0
rninus Initial fvestrment 135,800 1D0%
minus Replacemant 0 o a 24800 13,600 Q 0 24,900 0] 27,600 %" g 24900 Y 0 13,600 24900 135000
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Chart 4.15(3) Proposed Business Model: Financial Model {Subsidy 60%)
Net Cashliow 2001 2002 2003 2009 2003 2006 2007 2008 2009 2018 011 ik 2013 2014 2015 2016 017 2021
i 12,563 12,663 12663 -10.725 1,425 1Z051 12240 -12470 12618 587730 15130 6770 18130 18130 2530 -6770 116870
r Accu. Cashfow 0 12,643 25,326 37,989 27.264 25,838 37.3%0 50,130 37,659 50,277 . -B.496] 9,633 2,863 20,553 39,122 41657 34,881 .27.400
Dapasit bank rate 4.25% 12,863 25VST 19295 29506 29493 43552 56239 5680 59351 3113] 20348 15304 33854 53238 SUSTT 5265 1618
.- % _ufthé_ ;!Ut_lta:iﬂing"arhnun@ 20 Tme TIe w0y PR T ) -
7,000 CANGE3 126630 - i28e. CUA22MG e AT
Equity Portion ~27,000 0 o g i) 0 o . T T T
80% |Bank deposii efect fox B0 5% of the outstandings i I ISR | ISR - B LA 191 BT G R LIS LRI 1958 3,896
atikeheg ofheyear  Read CashFlne 27000 12,663 130% (353 13,687 -10559 18,235 18850 15,284 4813 1138
7% (12663 - 35357 39295 56239 asedd . semsiil 3,m| 1348 L Ia095e: 3% 5765 1638
Proficibilicy ER130N 27,000 Liquidation of tha cpenators squity m
Profit at sale 15,600 Cash outsiuding after the liquidationw 3,113
Cerator RCE = -12,080 a 0 Q [ 2 0 0 0 0 43980
tfar 10 veurs)
Equity vwner -40,580 12,663 12,094 13,539 -9,389 408 13054 13,687 -10,35% 17 -12758 19,731 4,498 20,24% 20537 5,09 -3,045  -110,954
far 20 Frars) Cumnu, Cashilow 12,663 25,757 39,295 29,506 20,458 42,552 56,237 45,680 59,851 47,093 56,824 62,525 32,574 103,511 162,560 106,515 43,058
Balnce Sheets
3001 2002 2003 2004 2005 2006 2007 2008 2005 206 20n 01z 2013 2014 20015 2016 2017 202!
Loan 13,500 13,500 13,500 13,500 13500 13500 10,300 5,200 5400 2700 0 0 0 e 0 bl ] b
User's contribuzion 13,500 13,500 13,500 13,500 12,500 13500 13500 :3500 13500 13,500 (35000 13,500 13500 13,508 13500 13500 13500 13,500
Additional equity [} a a g 1 [ o & 2 [ g ¢ 2 [ 0 [ b} I
Equity 27,000 27000 27000 27.000 272000 27900 ZZ000 27000 27000 27.000 0 0 o B 0 0 | 0
Retairied earnings o 2007 3,583 Ans AL Bas o228 - WAL Lo L3 Tt bR 65 2l Led 628 Ti5m T wgas g
Subsidy 31,000 $1,000 8,000 3L,008 8,000 81800 8LOO0  BL000  BLOOS  §.,000 EL00C| 81,000 21,000 81,000 BL,000 BL000 31,000 81,000
Liabilities & Eeuity 135,000 132,993 131417 130,285 131,136 131648 130,032 126,049 128730 123221  84413] 27578 92164 95144 100758 106,027 111,445 136,616
Cash 9 12663 25757 19,295 ISS06 29498 42552 56239 45680 59851 3103 21348 15304 33954 SR STSTT 52785 1616
Assers 135,000 120330 105660 90390 101220 102,050 §7480 72810 83040 63370  B1,300] 66630) 76360 62,190 47520 - 48450 58480 135000
Assels 135,000 132,993 135417 130,285 133,136 131,648 130032 129046 128720 133231 84413] 87978 ILi6s  SA144 100758 106027 111,445 136616
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Chart 4.15(4) Proposed Business Model: Financial Model (Subsidy 60%)

(In case of lavidakem)

Crshflow Stream & Cash Position 1 1 3 1 1 b i 1 1 1 1 1
2002 2002 2004 2805 2006 2007 2008 2009 2010 20 2812 2013
Cashflow 12,663 13,084 13,539 -9,389 408 13,054 13,687 -10,55% 4071 56738 1823% -4045

Cumu, Cashlow 12,663 25,757 35,255 29,906 23,495 42,552 56,23% 45,680 54,851 3,113 21348 1530s
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Chart 4.16 Major Subjects for Business Model
|4 Financial Model i) Procedure Maiual | < Remarks 00
Concession
Concession period | 20 years 20 to 30 years
Definition Remains to be seen
Agreement Between ASER and
Operator
Installation Units 300 Units PLE
Subsidy
Rate 50 % of initial investment 30 to 50 % Capital Structure (K)
Timing At the time of warehouse Not clear
inspection
Provision of loan 20 % of initial investment 20 to 40 % Capital Structure (K)
Loan condition Repayment: 10 years Remains to be
Grace: 5 years discussed
Inierest: 7 %
Tax incentives
Import duties Remains to be
discussed
VAT Provisionally exempted Remains to be No VAT imposed on
discussed Fee for Service in JICA
Pilot Project
Income tax Tax exemption Remains to be
discussed
Tariff
Range 5,000 to 6,500 CFA/month Remains to discussed
Payment method
Unit Cost 450,000 CFA/system Market value
Renewal Cost The model is designed

to adjust itselfto the
change in price of
renewal component

Price The same as the initial cost Remains to discussed | Price trend of renewal
component
Period Ex. Battery : 4 years Remains to discussed { Dependency on
performance of O & M
Fund Management
Bank deposit Deposit rate: 4.25% Not mentioned
Bank A/C Daily O & M: 20% Not mentioned Normal A/C
Renewal deposii: 80% Escrow A/C
Financial I/5, B/S, Not mentioned These statements be
Statements Cashflow Statements reported to ASER
Profitability Not mentioned
ROE 15 % around for 10 years Not clearly ROE: Return on Equity
operation mentioned
Amount of profits  { 5 % on equity after 10 Not mentioned Under the assumption
years on fukuri that 50,000 CFA/Unit

has been already
secured as profit on
sale
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ANNEX A RELIABLE RELATIONSHIP VITAL TO THE PUBLIC-PRIVATE
INITIATIVE SCHEME - '

Subject: How to create the reliable relationship among the parties concerned such as the
executing agency (ASER), the private project operator/supplier, and village
community/population,

As shown on Chart A4-2 (1), a rural community consisting of villziges, exists in an
adrhinis_trative term, but has disadvantages in comparison with the urban community in
several aspects such as avajlability of information, job opportunity, access to financial
institution, etc. The rural community is composed principally of villagers, NGOS, PV
¢xperts, the latter two of which are_assumed to have, more or less, some activities in the
rural comnmnity; in part, playing some role for making up for such disadvantages. The
extent of the activities varies with the location and the population of the village. Under the
current circum'stahces, only the villagers with high annual income are affordable to pay for
the system by cash or by loan. However, from the viewpoint of global diffusion of SHS
system initiated by ASER, it will be very difficult to apply such models as "consumer
financing” and “cash sales”, mainly due to low affordability of villagers as a whole,
because the initial investment cost is still high. This is the critical barrier to be overcome
for fhe promotion of the SHS diffusion. In order to soive this problem, first of all, the other
two models such as "fee-for services" and "leasing”, have been so far tried and applied in
the developing countries from among several models available.

Here in Senegal, the two models fnay be also applied in due consideration of annual
income of the rural population, but the model of "leasing” is so early as to be adopted at
this stage, because the financing system for leasing is not common and not matured even in
the urban area. There doesn't exist leasing company which could take a risk of
non-repayment for the individual village population or (the entity) of NGOs. In this
connection, the mutual fund similar to the commercial bank, which has had financing
operations in the rural community, should be strengthened from several aspects. The
mutual fund should play a role, of both functions such as lending and saving. That is, to
make sav.ings attractive to the villagers who keep the cash in their own house, because of
security and regional economic growth.

As shown as Chart A4-1, due to ecbnomy of scale and circulation of the money expected
in the region, the mutual funds should make all the efforts to make villagers understand

4A -1
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that the money deposited in the bank from the village population. will be available for
lending to the village population themselves. In order to facilitate this mechanism, the
mutual fund has to try to create the environment where mutual understanding and reliable
relationship between them, being not sufficiently established at this moment, could be
secured. If the money kept by viHagers is circulated properly within the region through the
banking system, more villagers are able to be more affordable for the initial payment,

At this end, villagers, NGOs, PV experts and the mutual fund co-exist in the rural
conim_unity in which the major role is expected to be played by respected/reliable
individual NGOs or PV éxperts. Finally, those reliable persons are potential locally-based
entrepréneuxs, as shown on Chart A4-2 (2). They will continue to play more important role
in the diffusion of SHS system as a "coordinator” between the villagé population and the
"Project Operator" or " Entrepreneur of Rural Development (Global entrepreneur)”.

They continue to have close and intimate contact with village pop\ilation, the role of which
could not be replaced by "Entrcpreneur of Rural Development”. On the other hand, the
major role of "Entrepreneur of Rural Development” is to train and educate those reliable |
NGOs, PV experts to become potential locaily-based entrepreneur. In order to accomplish
this objective, ."Management"‘ capability (Rural Community Empowerment) should be buiit
in the mind of those people. |

At the same times, the banking system should be also familiarized with villagers. Through
experimenting this process, the reliable relationship will be created among the parties
concerned, particularly between future potential locally-based entrepreneur and village
poputation, as shown on Chart A4-2 (2).

It should be noted that such reliable relationship could not be constructed, in a hasty
manner. These tasks will be taken care of by persons with passion and patience. At the
same times, the representative of the villagers should be cooperative with these persons
and persuasive to the villagers. '

From the outset, that is, the socio-economic study and financial study should be tried to be
made for the specific project submitted by the operator to ASER for approval. During the
period, the survey shall be carried out in sound collaboration with village population, in
which the person in charge from the private operator be fully involved and manage the
public consultations in the villagers concerned. (Chart A4-2 (1))
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After that, the major conditions for "fee-for-services" should be proposed to the village
population.

This stage will be vital to the implementation of the project because reliable relationship
should be constructed between the private operator and the village population. In order to
create such reliable relationship, the locally-based persons such as PV experts, NGOs, etc.,
are advised to play an important role of "bridging role "between the private operator and
village population (Chart A4-2 (2}), that is, to avoid the communication gap inherently
existing between them. '

Through these processes, the electrification project will be implemented only for lighting
purpose in the initial stage. However, the electrification rate, being so low at the outset, is
expected to increase when other villagers appreciate the service quality of the electricity
and wish to install the equipment. Creation of such environment will depend on the
management capability of the private operator. Eventually there will be another
opportunity for the private operator to move on for income-generating purpose as electric
pumping, finally leading to rural development in close collaboration with locally-based
financial institution. (Chart A4-2 (3))

In order to materialize this scheme, that is, market-oriented rural electrification, the
technical support from the government will be indispensable, but only for creating the
business environment where sound competition will take place among private companies
without any interference from the government, while observing the market oriented
regulation.

ASER is in charge of the technical and financial support from the government and CRSE
(Regulation Commission of the Energy Sector) is in charge of power energy regulation for

smooth and proper implementation of private-sector initiative rural electrification.
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Chart A4-1 Fund Circulation Mechanism

Deposit - Mutual Fund
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vilage Village
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Villager Villager Villager

Loan

What is “Bottleneck” for financing to villagers?

Community Empowerment & Savings
Creating the mutual understanding between Mutual Fund and Rural Community
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Chart A4-2 (1) Entrepreneur of Development Rurale (Global Entrepreneur)

Process (1)
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Chart A4-2 (2) Entreprencur of Development Rurale (Global Entrepreneur)

Process (2}

PR e ‘Rural Communi
/7. :Role of Locally-based’

Entrepreneur

“Bridging Role” between
Global Entrepreneur and Users
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Chart A4-2 (3) Euotrepreneur of Development Rurale (Global Entrepreneur)

ntrepreneur of Development Rurale (Global Entrepreneur)

Electrification —— Rural Development

Process (3}
Business Opportunity for
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Development
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ANNEX B CASH POSITION OF THE PILOT PROJECT

Prior to the implementation of the pilot project

The regular payment of the users for the pre-condition of “Fee for Services” is
computed on the following assumptions. These assumptions are to be verified in the
operation stage.

¢ No. of system unit 150 Units
¢ Unit price of the system _ 450,000 FCFA

' (The initial cost is fully financed by JICA.)
» Initial payment of the subscriber 45,000 FCFA

(The initial payment is equal to 10% ‘c.)f the
above amount.)

¢ Estimated O & M cost
Manager : 0.1 MM 500,000 FCFA/month
Accountant 0.2 M/M 200,000 FCFA/month
PV Engineer 0.3 M/M 200,000 FCFA/month
Local Technician = 1.0 M/M 50,000 FCFA/month

Fee collection & book keeping
B 0.2 M/M 400,000 FCFA/month
Renewal period '

PV Panel 20 years
Charge Controller 10 years
Battery 4 years

The regular payment has been calculated on such a condition that the number of system
units to be instalied be initially estimated at 150. In this calculation, renewal cost (the
system price after 20 years be assumed to be gradually reduced to 50% of the current
price.), and expenses for the daily operation & maintenance cost, are taken into account.
Finally, 100 units of the system was purchased, 95 of which were installed at the site.
The remaining 5 units are regarded as spare parts and are planned to be used in a
adequate manner for the operation and mainfenance purpose.

There are many elements, which will influence the sustainable management of the pilot
project, such as personnel expenses, O & M expenses, etc., among which fee collection
is the most significant factor. As a matter of fact, the sustainable management of the
pilot project depends, to a large extent, on provision of the good services of electricity
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with users, adequate fee collection and proper fund management. These matters are to
be verified through the operation of the pilot project.

Six months after the commencement of operation (as at July of 2001)

Based on the accounting report on the performance of the past 6 months from the Pilot
Project Operator, the financial analysis has been done with the assumptions as given in
Table B4.z1, but major one as shown below. Through this kind of reviewing, the actions
to be required are expected to be identified in order to secure the sustainability of the
Pilot Project in consultation with ASER/MMEH.

Personnel Expenses

Manager ' 0.1 M/M 500,000 CFA/month
Accountant ' 0.1 M/M 200,000 CFA/month
PV Engineer 0.2 MM 200,000 CFA/month
Local Technician 1.0 M/IM 50,000 CFA/month
Administrative Expenses _
25 % of the above _ 40,000 CFA/month
_ expenses :
Monthly Cost : 200,000 CFA/month
Annual Cost 2,400,000 CFA/year

In this analysis, the amount of the collected money is assumed to be transferred to the
bank account opened exclusively for this Project with an interest rate of 5%. As a result
of 20 year operation, the amount not less than 20,054,000 CFA has been calculated as
cash outstanding. This amount, corresponding to almost half of the initial investment
cost, will be sufficient for renewal of all PV equipment after 20 years operation.

Furthermore, to verify the impact of reduction in recurrent cost on the cash position
after 20 years operation, the trial calculation has been done, resulting in the outputs of
indicative figures as shown in Table B4-2. In this calculation, the annual recurrent cost
has been assumed at 1.6 million CFA, 1.8 million CFA and 2 million CFA for two cases,
namely, optimistic case (without default) and conservative case (with defaults of 5
households), to estimate the cash position after 20 years operation (Sec Table B4-3). As
a result, the Pilot Project could be marginally sustainable under the following
conditions;

1) The recurrent annual cost be controlled to less than 1.8 million CFA
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2) The interest be secured at 4.25% (prime rate of mutual fund)

3) Additional cost of 5% of the initial contribution from the subscribers be
secured for empowerment of “village community capacity”,

Recommendations for the future operation and manag' ement of the pilot project

In due consideration of the formulation of PV project implementation method, the cash
position of the coming 10 years operation have been forecasted, taking into account the
dynamic structuring of the operation and maintenance for PV rural electrification
project. Now six months have passed since the commencement of the operétion. Several
issues for improvement have been raised in PPMC, among which the major one was the
cost borne out by the head office of the Pilot Project Operator in Dakar. Through these
discussions, it has been here recommended that the recurrent cost is plahned to be
reviewed to secure the sustainability of the project, where the quality of services be kept
at the present level and the initiative of operation and maintenance rhanagement be
transferred over a period of 5 years to the Village Users Association (VUA) from the
Operator in Dakar. In the monitoring stage for these periods, the possibility of reduction
in recurrent cost is expected to be examined precisely, in due consideration of the
management of the global rural electrification. The recurrent cost is assumed as follows;

Personnel Expenses

Local Technician 40,000 CFA/month
" PV Engineer (External Technician) 80,000 CFA/month

Communications 20,000 CFA/month
Administrative Expenses .

40% of the above expenses 56,000 CFA/month
Monthly Cost 196,000 CFA/month
Annual Cost 2,352,000 CFA/year
(Remarks *1)

The monthly expenses for the external technician is proposed to be reduced over a
period of 20 years as follows;

Period Monthly cost

0to3 80,000 CFA/month
" 4t05 60,000 CFA/month

6to 10 40,000 CFA/month

i1 to 20 40,000 CFA/month
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Here, the transfer of knowledge in PV technology, particularly maintenance method,
from “External Technician” to “Local Technician” will be indiépenéable and at the same
time the educational training to the users should be strengthened. Another “Local
Technician™ should be selected and trained from among the community in close
collaboration and cooperation between VUA and the Pilot Project Operator. In |
facilitating such personnel training, it is very important for ASER to provide technical
assistance in a positive manner with VUA. Through this process, if the reduction in
recurrent cost be found out to be possible, it would lead to the reduction in subsidy for
the initial investment. Eventuaily, it would strengthen the capacity building of the
community, contributing to the formulation of “Community Empowérment” being vital
to the sustainable community dcvéiopment, As shown in Table B4-4, the monitoring of
the cost in comparison with the estimation, should be highly advised to be carried out in
close collaboration among the village community and the Pilot Project Operator. In
parallel, ASER is also advised to audit the accounting records regularly submitted by
the Pilot Project Operator and to continuoﬁsly monitor the performance of the Operator.
This is a very persistent and steady activity, which ASER is required to follow, for the
global diffusion of the rural electrification, not limited to PV electrification. Of course,

it goes without saying that the quality of services should be firstly secured as it has
been.
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Table B4-1 Financial Plan for Implementation of Pilot Project

Table 3.4-1 Fi al Plan for lmpl tion of Piiot Project
{Before the implemeniation of the projact)
NMajor Asswmprons {000 FCFAY
: Moritoring items
1 Spstem Unit Gost (53 Wp) 450 {1,000 FCFA)
2 Adminisiraton Cest for Private Operator (PMC)
Mo, FCFAfmomth
Manager 0.10 500,000 for-+500-syorems
Accountart 0.10 200,000 for-1500-spstems
PV Enginecr 0.20 200,000 for506-spshenes
{Faecolec #hock-isepingd 8:30 485,808 for500-aystarms
Fleld Technician .08 50,000 fom community village i

Aeoal Expenses [ 2400 | 25% |ofthe administrative cost as misianeous is incloded in the annual expenses,

O&M Cost= | 5.3% | s % of Inital Cost

2105 CraUinvMunth E
as % of regular paymery of 3,700 CFA/month
4 Finantial Conditions

Irittal Investment Cost 45,000 0.07 US$ mill, inclustve of HTV

lser's contribution A 4275 x 1,000 CFa
4 Revenues
45,000 FCFA For indlial subscnption fre which may be regarded as "User's Contibution”
4300 3700 FCFASUnitmonth For rnonthly service fre

10,425 Ageu. cashilow after 20 years' aperation, inclusive of the initial users' contribution
‘4.275

612 Mimumum acew. cashffow In case of taking into actsunt an interest rate of saving deposit of
‘1‘11: PV Price i5 nszumed 1o be 50% of the current price.
7 No. of Subscribers
100 9% Units
§ Depreciation (UES = 650 FCFA)
FOTASSysterm Life 2004 2007 2003 200¢ 2005 2006 2007 2008 2008 2030 2011 2012 2013 2014 3015 Z0i6 2017 ZQM§ 2019 20
Depreclation 4152 4152 4352 4132 3505 3905 3905 RS0 ATOE 3708 3448 3442 32T 227 3270 3AM OROTT 3073 3073 307
9 Projection of Incomse
2000 2001 2062 2603 2004 2005 Q06 2007 2008 2009 2013 2l 2012 2003 2m4 2015 2016 208 2018 29 202D
Reverue 4213 4218 4213 4213 4213 4218 4213 4208 4213 4213 4218 4218 4218 4218 4218 4218 4218 4218 4218 4213
Expenses 2400 2400 2400 2400 2400 2400 2400 2408 2400 2400 2400 2400 3400 2400 2400 2400 2400 2400 2400 2400
Gross Profit b 1318 L1318 1218 LBIE LBIE L8318 1818 1312 1BIE  L81§ 1312 1818 L3123 1813 LBi8 18183 LBi% 1813 1,313 1318
finug Eeplacement £ o 0 7097 ¢ 0 0 6308 ¢ 6555 2 535 b 0 [ 3 [ 9 a ]
Net Cashilow 4,275 1818 L818 1818 5279 1818 1818 L81Z 4450 1318 -4737 1818 3792 LBIZ 1§15 LRBI8 -2513 1813 1818 1318 1813
l Aszcu, Cashilow 4,275 £093  FQly 9720 4a3D 5268 2p36 6808 5414 2232 2495 4313 612 2430 4243 60666 3153 4971 £7B% K607 10,425J
3.00% 1 Accu. Cashilow with Intecesk 4,273 6306 844p 10,680 5935 8050 10270 17602 8742 10997 4810 8949 5716 TELS 10,028 12348 10,052 12373 14800 17363 20,034

84,360
42,000
25,350

19425
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Table

B4-2  Analysis of Sustainability of the Pilot Project against Expenses allocated for the Operator

Table 3.4-2 Analysis of Sustainability of the Tilot Project against Expenses allocated for the Operator

Cash outstandings after 20 years' operation (nel saving interast)

Optimigtic Case
Expentes CFAMunitmonth 1,600 1,800 Z000

0,08 22060 15,081
5459  49.0% 335

As % of the intal investment

{ Ininal Invesbment = 45000 3

1,600 1,800 2,900
AW 1515 83

WA BK 185%

Case Stugy
Dptimishic case
2,352

27,881
610% |-

Cost Controi Purpose
(for optimissic case)
2352 o
TaE
£2.0%

(B139=1, C166=1)

Cash Qutstandings after 20 years’ Oparaticn 25,000
(incl. saving interest)
35,000 ©20M0
ChartB-1
{ 30.000 15,000 Cash Pasitian during Operation Perisd
26,000 19,000 [3Het Cashflow
20,000 s000 b B Azcu. Cashfiow
15,000 o DAccu. Cashflow with Interest
10,000
5,000
5,008
1800 1,600 r.7a0 1,500 1200 2060 2460 20,000
Exrerens (CFA/ Uit/ morth)
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Table B4-3 Operation and Maintenance (Monitoring Stage)

Table 3.4-3 Operadon & Maintenance (Monitoring Stage)
{AlRer the Implementation of the project)

Sustainahiiity Analysis ngninst Dperarion Cost

2000
Nurber of uairs installed 95
No, of subscribers 95

3700 Revenues
Expenses Pavile lo
(Costreductionin this expensed *)  Opaxalor al ffanawzn

0

2051
95
b
4218

2042

202

95
95

4,218
z,052

2003

85
95
4,218
2,052

2004

95
95
4,218
2,052

2005

95
a5

4,218

2,052

ac0s

§5
55
4,218
2032

2007

95
95
4218
2,052

2008

C1é8=1 ™ Thic dependt on ke manugesant of the operater ind the technicel suppont of ASER (~-> educstion & insining of Externa) Technician).

Basad on the assumption of flestible O & M estimaton

1 Fuprnsed o the anrrato J
Balante of revenue and expenses [
Village contribution 4,775
TFepiaceme [
e Cuutinzeny fot sunranily smeovennas
(3% of villege ¢contribution)
Accumulated Amount 4,275
17,862 Amount efier 20 years
4,29% Acoum, Amount incl. saving interest 4,275

27531  Amouot tfer 2D yeurs

2352
1,866

o
214

5927

6,103

2352
1,366

2
U4

7,580

- 8021

2,352
1,566

z14
9,232

10,014

20
2,202

7097
214

4,124

5331

2016

1488

1,680

2,202 4538 7538

0
214

0
24

5,438

18,181

0
24

14,760

12,943

1680
24938

6,308
214

6777

8,515

2008

1,680
2,538

214
3,10)

12,244

2010
95
95
4,218
2,052

1,685
2,538

6,555
24

4,870

332

2011
95
95

4,218
2,052

1,620
2,538

¢
2l4

7,194

13,2200

30,000

25,000

20,000

15,000

10,000

5,000

& Accutiylated Anount

OAczue, Arovnt incl.
AV interest

1,680
2,518

5520
214

3999

8502

2013
95
95

4218
2,052

1,680
2538

2014
85
35

4,218
2,052

1,688
2538

0
2i4

8,643

13987

2015 201§ 2017
95 95 95
95 95 95

4218 428 4218
2052 2h§2 2052

1630 1,580 L6380
2538 538 1538

<«

4,73t o
214 214 24

0572 8565 10,539

16,906 15218 18,189

2018
85
95

4218
2052

1580
2538

0
24

13214

21286

2018
95
95

4,213
2,052

1,680
2518
214
15,538

24,515

2028
95
g5

4218
4052

1580
2538
214
17562

21881
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Table B4-4 Cost Control for the Pilot Project
Takle 3.4-d Cost Conwodfor the Pilet Project
{For the methedelogy of Enancial analysis of the project ERILY
Hlaikly Expsrared ST O & MuFihe Pllat Prajoct [} 1 2 3 4 3 4 H H [ 1 1 12 3 14 ] T 7 1 »
. g st 2arn) P 2 02 03 04 05 2006 2007 w002 2008 il bl mz I W TWs 2 =7 3 e
¢ Local Tachritin 0 00 W0 OO0 00 e 4000 A0 000 4000 000 00 400 B0 LK0 A0 O
o Txasmal Technician NN 20000 SN0 08 MDA D00 LMe 460 A0 0 00 400 AN L 4ot D00 apm €000 980
F Trapeponaion wWom 2000 0,000 w£oR 20000 20,70 ko 0,000 20,600 30.000 oW 20000 090 20,000 . 20600 2000 20,000 0000 0500
A0 1 (U0 Miscallnsous ot 24550 FE w560 43,950 Lolav ) 40000 40,000 Q000 4,000 0,000 €000 0,000 40,200 507 Lo 2,000 0000 A0
Tonl(CPA/manth) (Esomtion) 156000 196000 (54000 163000  16R000 10000 MGED  1B000  JEODOC  1AQ000 LOQ00 140000 10000 J4000)  14CD00 0K AR D00 1200
CFA/ysar  (Eanmation} 2352000 2332000 2252000 2006000 2006000 1480000 16M0000 LGI0000 1690000 1680000 16ED000 1680000 16RD.C0D L68DOG0 1.6P0D00 1450000 16RO000 1683000 1680000
CFAJyses el 2
CRA/monin  fagral 00
Esnmation ¢f Cack Bonnon dwing Qperanen & Managemenr
2000 20m 02 063 204 a3 2008 207 258 29 210 2 -+ TH 21 204 ELEI Y S 1 018 e
Arcumalsiad SAmount AI75 e Th50 232 4124 bllz 3438 10260 el Al L) 7104 390 L Xri) -1 10572 B2 H 10,380 13314 [rix )
429% Accun, Anoualinel swvingutstes 4273 G100 BSIL 10014 EIt 7M. IS (A8 S5 1224 £0 N0 &H3 LUE @7 L6ME ISABE 1218 @S 345
At Crb Pzt L hsid .
Evokiticn ol Monthiy Expenses Yr & & M in the Pitot Project 20,000
25000 Actual and Farecoat
of Cush Position
20,000
15,000
e ———
[ Pv— 1O.000 W Acamulied Ameunt ¢
A .
- - LB DI-mpn‘rmm” 5000 m:c“c::mm::::ﬁ n.:L
. BRI sEER . e Actuol Casn Posilin |
-P‘Qné’\i"“@e-?‘#"#‘@f‘@‘ '&@
2601 l 100z 2003 f 2005 :
Moy | o F o c D ¥ s c o pc o ¥ a
U {emw 0 s en000 |
H 40000 62000 7500 45,000
3 40.000 75000 112,600 T5.000
4 47,000 74,000 15,000 .00
5 40000 ¥ 9,000 0
6 40,000 49,900 20,800 69,500
M
8
3
b
W
1
12 .
Totwl 240,000 287500 207,000 354,500 0 2 ) Q ] g 0 ) ) 0 0 ] Q 0 2 g
Crand Totu| 1,022,100 0 i [ 0 bl
Ansuniined Sost) 2428,260 9 1 0 Q b}

C: Local Tuehnlclan
D: External Tecknicken
F. Tramspormtion

G: Miscelmnesus

i
0000
2900
20000
“pa

1900

3,680,000

2
17.862
Ten
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