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Summary
-Isofoton in Figures;

-Overview of Off-Grid Technologies for Rural
Electrification (RE);

-Overview of Financial Schemes for RE.

- Case Study: Morocco Rural Electrification
Program (PERG).
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. ISOFOTON IN FIGURES

Presentation .

ISOFOTON in Figures (2007):

- Spanish Company based in Spain (Malaga/Factory; Madrid/Main
Office)

-Production:
PV: 85 MW (PV Cells); 70 MW (PV Modules)
Thermal: 60.000 m2; 42 MWth
Concentration PV: 2 MW

- Capacity:
PV: 135 MW (PV Cells); 90 MW (PV Modules)
Thermal: 100.000 m2; 70 MWth

- Turnover: 297 MM
PV: 96% / Thermal: 4%
Export 40% / Local 60%
- Investment R+D+i: 18 MM
- Employees: 950.
- International Subsidiaries (7): Italy; China; Morocco; Algeria; Bolivia,

Ecuador; Dominican Republic; USA. Project Office in Senegal.
Commercial Presence in over 60 countries.




Rural Electrification (RE)

Leading Company in Rural Electrification Markets (Northern and
Western Africa). = —
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PV Projects in several Countries: Morocco, Algeria, Tunisia, Mauritania,
Senegal, Gambia, Burkina Faso, Ghana.

Financing support from donors as: EU (Europe aid; ACP; MEDA); World
Bank; AfD; KfW:; AECI; JICA.

Commitments:
- United Nations Global Impact;
- Millennium Development Goals.

Social Action:
-« Energy for Development Foundation »
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. ISOFOTON IN FIGURES

Presentation .

ISOFOTON MAROC In Figures (2007):
- Moroccan Branch of Isofoton SA based in Casablanca

-Activities (Supply, Installation and Services):
Rural Electrification (PERG)
Water Pumping Systems (ONEP; Tichka-MEDA)
PV Plants (Tichka-AECI)
PV Desalination Plants (ADIRA-MEDA)
PV Grid Connected (Chourouk Program)
Thermal: Solar Water Heathers Distribution.

- Turnover: 3 MM

- Infrastructure:
Main Office (Casablanca)
Local Offices in 9 Provinces
30 Vehicles

- Employees: 70.
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ISOFOTON’S RURAL ELECTRIFICATION PROGRAM
Achievements:

PV Electrical Generation : 76.250.000 kWh/year

CO, Emission Reduced: 80.215 Tn

PV Rural Electrification Installed : 3.63 MW

Population benefiting from Isofoton Rural Electrification
Projects : more than 500.000
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ISOFOTON’S RURAL ELECTRIFICATION PROGRAM

Lines of Action on RE:

1.

Raising Awareness and Dissemination:
Knowledge and good practices;

Social Priorities and goals of local administration;
Development of local innovation capacity;
Associative Network.

2. Development of Financed Projects:

Knowledge and Experience;
Detection of Needs;

Adapted Technological Solutions;
Partnerships with local organizations.

3. Non Profit Projects (Solidarity Energy Foundatio n)

Solutions to new challenges;

Involvement of new agents;

Promotion of Internal Volunteering;

Public-Private Cooperation resources.

Control and Direct Monitoring of Impacts Generated.

4. Presence in Emerging Markets.

Direct Presence of the Company in Regions with greatest needs;
Proximity to Decision Making Centers;

Technology Transfer;

Promotion of local distribution marketers for RE.
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RURAL ELECTRIFICATION PROGRAMS:

- Questions?
Contest of Developing Countries;
RE as official priority in rural development polici es;
Heterogeneous nature of the traditional rural world
How to determine the most appropriate and least exp  ensive technological configuration to electrify a
site?

- Technical factors:
1. Forms of demand (actual and evolution)
1.1. Public services (drinking water; clinics; scho ols)
1.2. Individual (lighting and audiovisual).
1.3. Economic activities (agricultural; refrigerati on; etc.)

- Geographical factors . Scattered nature of rural households.
Accessibility;
Topography.

- Availability of local Resources.
Renewable (Solar; Hydro; Wind; Biomass)

- Financial Capacity.
Final Users to share the Investment;
Operating Expenses

- Characteristics of Rural Areas:
Low demographic density (energy, transport and comm unications costs).
Rural people behavior as consumers (service concept ).
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DRE (Continue)

DECENTRALISED RURAL ELECTRIFICATION (DRE)/Options

INDIVIDUAL SYSTEMS:

COLLECTIVE SYSTEMS.
5. Hybrid Systems.

Terms of Technical — Economic Comparison:

- Not only on the basis of investment costs;

- Different technologies do not have the same cost st

- Comparison to be made on the basis of all the fixed
the technologies being compared.

Customer management costs are higher in rural areas

reams over time;
and variable costs over the common lifetime of

compare to urban.
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DRE (Continue)
DECENTRALISED RURAL ELECTRIFICATION (DRE)/Options
1. Wind Turbines. Low Capacity (until 1 kW)
Benefits:
- Prevents Climate Change. Reducing green house emiss  ions. Develop non-carbon energy sources;
- Do not require stays; no installation difficulties;
- Reliability of components;
Limitations:
- Available wind resource;

- Requires maintenance (replacement of bearings).

Climatic reasons: no regular wind (add batteries or PV).




Overview of Off — Grid Technologies for RE

DRE (Continue)
DECENTRALISED RURAL ELECTRIFICATION (DRE)/Options
2. Hydro Electric (until 1 kW).

Benefits:

- Prevents Climate Change. Reducing green house emiss  ions. Develop non-carbon energy sources;
- Maintenance limited. Replacing bearings.

- Reliability of components;

Limitations:

- Available water resources;

- 2-3 years lifespan;

- Requires an existing structure.

- Inability during rainy seasons and low water level.
- Distance between production and use.

Climatic reasons: availability of hydro sources.




Overview of Off — Grid Technologies for RE

DRE (Continue)
DECENTRALISED RURAL ELECTRIFICATION (DRE)/Options
3. PV Kits/Stand Alone Systems.

Benefits:

- Prevents Climate Change. Reducing green house emiss  ions. Develop non-carbon energy sources;
- Modular; facilitate upgrades;

- Reliability of components;

- Low Maintenance.

Limitations:
- Available energy is limited;
- Replacement of batteries.




Overview of Off — Grid Technologies for RE

DRE (Continue)
DECENTRALISED RURAL ELECTRIFICATION (DRE)/Options
4. Biomass

Benefits:
CO2 neutral;
Reliability of components;

Limitations:

Avalilability of Biomass in solid, liquid or gas for m.
Unfiltered emissions.

Type of Crops.




Overview of Off — Grid Technologies for RE

DRE (Continue)
DECENTRALISED RURAL ELECTRIFICATION (DRE)/Options
4. Collective Systems/Mini Grid/Hybrid Systems

Benefits:

- Overall investment is less than individual;
- Can be operated by one person;

- Reduce Maintenance cost (centralization);
- Easy to adapt when grid will be available.
- Diversify the source when hybrid.

Limitations:

- Require a social dynamic of organization;

- Should meet domestic, social and economic needs (es  timate overall demand)
- 220/380 V (AC) distribution;

- Difficult to upgrade.

- Complex when combine energy sources.




FINANCIAL SCHEMES.

TRADITIONAL SCHEME. ENERGY AS A PRODUCT.

SUPPLY OF COMPONENTS.

INSTALLATION OF SYSTEMS.

TRAINING AND GUARANTEE PERIOD (MATERIAL).
CASHING
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This is the traditional outline of ER Projects, with the award of a contract after a bid competition, usually financed
by an international donor, and the contractor receives the payments after achieving the steps of the contract.

Main barrier:
- Cost of the system to be assumed by donor or public authorities, as only a small percentage of population can
afford to pay.

l.e. EU Projects:

Payment terms:

- 60% advance payments against guarantee provided by the contractor;
- 30% payment after “provisional acceptance” of installations

- 10% payment after “definitive acceptance” of installations.

D

These projects usually included a quantity of spare parts and after sales service (3-5 years) to be provided by th{
contractor or his local partner.




FINANCIAL SCHEMES.
- NEW PROJECT SCHEME. ENERGY AS A SERVICE.

IDENTIFICATION OF CLIENTS AND SALE

SUPPLY OF COMPONENTS.

INSTALLATION OF SYSTEMS.

INTEGRAL MANAGEMENT (SERVICEYS)

MAINTENANCE.

AFTER SALES MANAGEMENT (SALES, FINANCE, AND TECHN ICAL).
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This is the evolution towards more sustainable models for RE, involving the final user in the financing of the project
and increasing the investment of the contractor, generating local employment and developing added services
that guarantees the continuity of the systems installed.

This concession model is based on a Public Private Partnership (PPP), trough which the public company entrusts
the management of DRE to specialized companies, over a period of time (10-20 years).

This is use to call “fee for service” scheme, putting many risks to the private company, as:

- Sales of systems to final users;

- Manage the collection rate;

- Huge Investments in infrastructure and logistics;
- Needs of Working Capital




FINANCIAL SCHEMES.

-  NEW PROJECT SCHEME. ENERGY AS A SERVICE.
KEY QUESTIONS FOR SUCCESS:

- Commitment of the Operator;

- Quality Material and Services in Rural Areas with P opulation with limited Income;
- Clear Institutional and Legal Frameworks;

- Participation of final users to evaluate the type 0 f systems;

- Establish the limits for grid and isolated areas;

- Type of Systems and rates according to customers ne eds.

- Technical solution adapted to climatic, sociologica | and geographic conditions;
- Affordable Monthly Fees;

- Good Collection rate;

- Prompt and Reliable After Sales Service;

- Establish Partnerships with NGO and Organizations;

- Support of Local Banks (Micro Credits);

- Strong Financing and Services Infrastructure;

- Support to Operators by Offering Flexible Finance O  ptions;




FINANCIAL SCHEMES.

-  NEW PROJECT SCHEME. ENERGY AS A SERVICE.
SOCIO ECONOMICAL IMPACT:

- Economics:
Development of Income Generating Activities;
Commerce: Increase time of activity;
New activities.

- Social:
5% reduction of rural emigration
Education and Schools
Health Services
Access to Drinking Water

- Life Style
Audiovisual ; Small Electrical Appliances.

- Habitat

- Environment.




FINANCIAL SCHEMES.

-  NEW PROJECT SCHEME. ENERGY AS A SERVICE.
CHALLENGES

- Few companies specialized in RE.

- Negative Image of Off Grid Solutions;

- Institutional Framework/RE Policy;

- Considered too Expensive and Unaffordable;

- No concept of Credit Sales;

- Subsidies and Payments on Time / Extra Working Capi  tal.
- Generate Additional Income using Off-Grid solutions

COOPERATE ACTIONS (EU — Industry)

- Contact Operators prior to Program Definition;

- Rates according to actual prices (middle and longt  erm projects). Updating Formula.
- Socio Economic Impact of ER Programs. Studies.

- Financial Scheme.




Case Study. Morocco. Rural Electrification

Program [~

PERG (1996-2007)

Description : General Program of Rural Electrification (PERG)
Method: DRE by PV Systems (« Fee for Service »).

Goal: 160.000 PV Systems.

Public Partner :  Office Nationale de I'Electricité (ONE)

Financing : AfD-JBIC-BID-BEI-FADES-FKDEA-KfW (7,5 Billion DH).

Balance 2007 : 28476 Villages (Grid)/ 3163 Villages (PV)



Case Study. Morocco. Rural Electrification
Program [~

PERG (1996-2007)

General Description:

Goal: 9% of rural households to be equipped with PV SHS.

Cost choice: cost of grid extension over 27.000 DH (aprox. 2400 ), household become eligible
for solar system SHS.

Decentralized Rural Electrification (DRE).

Rural/Urban Consumption Ratio 1 to 10.

Affordable cost for User as Rural Population use 15 to 20% of Income in Energy;
Other technical solutions used (Wind; Mini Grid and Hybrid) but mainly PV SHS.

Phases (evolution):
Direct Operation by ONE: 130 SHS in Essaouira.
Service Supply by ONE: 1500 SHS in Khourigba

Partnership: ONE supplies the PV material and private partner install and maintain for 5 years.
5270 SHS in Taroudant.

“Fee for Service”: Energy Service Supply



Case Study. Morocco. Rural Electrification
Program

PERG (1996-2007)

“Fee for Service”: Energy Service Supply

- 2 types of SHS: 75W (lighting and audiovisual) and 200W (lighting and audiovisual and
refrigeration).

Financial scheme: ONE subsidy for system installed, after sales and installation.

Final User pays an advance at signature of the contract and a monthly fee
during 10 years.

Rates:

Hnal Userin DH(  aprox)
System  |advance payment  |monthly fee/10 years Average ONE Subsidy DH (' aprox.)

75W 900 DH (80 ) 65DH (5,77 ) 5500 DH (489 )

200W | 4000DH (355,55 )| 150DH (13,33 ) 11000 DH (977,78 )

exchangerate: 1 /11,25DH



Case Study. Morocco. Rural Electrification

Program —

PERG (1996-2007)

“Fee for Service”: Energy Service Supply

ONE has chosen several private partners after bid competition, giving them exclusivity for the
provinces they operate (see map below for Isofoton provinces)



Case Study. Morocco. Rural Electrification

Program [~

PERG (1996-2007)

“Fee for Service”: Energy Service Supply
Private Company Tasks (Isofoton):

Study, Research and Marketing of PV SHS to final cl  ients; Local Markets; Contact with
Local Authorities and NGOs

Installation of SHS within 15 days after signature of contract with final user; Material
Approved by ONE. Monthly Controls of Quality Servic es.

After Sales Service. Preventive Maintenance (every 6 months) and Corrective
Maintenance (maximum 48 hours after contact from fi nal user).

Monthly Collection from final users.

Material Guaranteed during 10 years (PV Module; Cha rge Controller; Battery; and
Lamps).

Recycling of Batteries.



Case Study. Morocco. Rural Electrification

Program [~

PERG (1996-2007)

“Fee for Service”: Energy Service Supply

Current Situation: 44.500 SHS installed over 110.00 0 SHS planned (40%)

Reasons:

Potential: Huge Difference between potential given in the tenders and official given by
ONE (less than half).

ONE reprogram solar households to grid beforethe 1 0 years period.
Financial Difficult to paid the advance payment;

No experience of energy service in rural areas;

In case of non payment of fee, take out the SHS aft er 3 months.

No update fee of subsidy allowed.

Consequences for Private Company:
Revision of Business Plan;
Increase of Sales and Operating Costs;
Negative Scale Effects;
Extra Needs of Working Capital,
Credit to Clients to join the Program
Scenario of Increase of PV Costs (PV Module; Cable;  Battery)



Case Study. Morocco. Rural Electrification

Program [~

PERG (1996-2007)

Other Renewable Sources used by the Program

Micro Hydro:

- Askaw (Taroudant). 200 kW. 30 villages. 925 households.

- Oum er Rbia (Khenifra). 220 kW. 18 Villages. 567 households.
- Maaser (Boulemane). 15 villages. 396 households.

Wind:
- Moulay Bouzerktoun and Sidi Kaouki. Essaouira. .



Thank you for your attention

ISOFOTON MAROC
www.isofoton.ma

ISOFOTON SA

www.isofoton.com

Juan Garcia Montes —
DG ISOFOTON MAROC

l.garcia@isofoton.ma

juan.garcia@isofoton.com



