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Introduction

A This Market Assessment was conducted by Accenture Development Partnerships (ADP), the not-for-profit arm of the
global management consultancy, Accenture, on behalf of the Global Alliance for Clean Cookstoves (the Alliance).

A ltis intended to provide a high level snapshot of the sector that can then be used in conjunction with a number of
research papers, consumer surveys and other sources (mo:¢
market understanding and help the Alliance decide which countries and regions to prioritize.

A Itis one of sixteen such assessments completed by the Alliance to:

- Enhance sector market intelligence and knowledge.; and
- Contribute to a process leading to the Alliance deciding which regions/countries it will prioritize.

A Full slate of market assessments include studies in: Bangladesh, Brazil, Colombia, East Timor, Ethiopia, Ghana,
Indonesia, Kenya, Mexico, Nigeria, Peru, Rwanda, South Africa, Tanzania, Uganda and Vietnam.

A Each assessment has two parts:

- Sector Mapping i an objective mapping of the sector.
- Intervention Options T suggestions for removing the many barriers that currently prevent the creation of a
thriving market for clean cooking solutions.

A In each Alliance study a combination of ADP and local consultants spent 4-6 weeks in country conducting a
combination of primary (in-depth interviews) and secondary research. They used the same Market Assessment
6Tool kitd for each country so that comparisons can be mas
wishing to use it in other countries.

A The Alliance wishes to acknowledge the generous support of the following donors for the market
assessments: Barr Foundation, Dow Corning Corporation, Shell Corporation, Shell Foundation, and the
governments of Canada, Finland, and Spain.

This market assessment was produced by Accenture Development Partnerships (ADP) on behalf of the Alliance. The findings, interpretations,
and conclusions expressed in this work do not necessarily reflect the views of the Global Alliance for Clean Cookstoves or its partners. -
The Alliance does not guarantee the accuracy of the data. f/\
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Nigeria Sector Mapping

Executive Summary

Macro

A

A

A

Nigeria is the most populated country in Africa with 155 million people or 30 million households, distributed equally
across urban and rural areas; The majority of the Nigerian population lives below the poverty line

Nigeria is a leading economy in Africa, and the commercial hub for West Africa

The Nigerian Government is characterized by frequent changes, slow and complex processes and numerous
stakeholders; the Federal Government has a set of policies supporting the clean cookstove sector, however
implementation capacity is limited

Despite rich petroleum resources, Nigeria has a poor energy infrastructure restricting local production of cookstoves;
high import duties and long wait times at ports increases the cost of importing products and fuels

Deforestation is high and more acute in the north of the country which is part of the Sahara desert

Corruption is widespread raising the cost and complexity of doing business in Nigeria

Indoor Air Pollution

A

A

A

Solid fuel usage is estimated to cause ~80,000 deaths annually, representing 3.8% of the national disease burden

Indoor Air Pollution exists across the country and is caused by the use of fuelwood or charcoal in open fires; kerosene
stoves are often poorly maintained and release toxic fumes

- More than 74% of households rely on fuelwood or charcoal for cooking, of the remaining, 25% rely on kerosene;
Clean fuel penetration is less than 1%

There are several efficient cookstove programs in the country but none have achieved the scale required to serve the
entire country

Formed in April 2011, the Nigerian Alliance for Clean Cookstoves aims to install 10 million stoves nationwide within 10 _
years through a coordinated effort across partner organizations

GLOBAL ALLIANCE FOR
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Nigeria Sector Mapping

Executive Summary

Consumer

A Cooking habits are generally uniform across the country; while urban households have adopted convenience such as
instant food, in rural households traditional methods prevail

A Social events are frequent and require large volume cooking; even LPG households resort to fuelwood for events

A Many consumers already pay for stoves and fuel indicating that a willingness to pay does exist, except in rural poor
households where wood is collected and used in open fires

A Consumers are seeking convenience and an alternative to kerosene i there is frustration around supply and price
instability of kerosene

Cookstove Industry

A Nominally priced (USD 2-3) metal frame stoves are produced locally and used for wood or charcoal cooking; available
kerosene stoves vary in quality and price (USD 10-20) and are mostly imported; imported efficient woodstoves (USD 33-
100) and LPG stoves (USD 100 minimum) are priced significantly higher

A Kerosene when purchased at Government subsidized price is the cheapest available fuel; however during supply
shortages prices can rise up to three times the subsidized price

A Wood or charcoal are more expensive than LPG; however they can be purchased in smaller quantities i important for
households that cannot afford the high upfront cost of LPG

A Both kerosene and LPG fuel supply chains are characterized by numerous impediments causing supply shortages and
high costs

A Methanol is a potential alternative fuel, but the solution and distribution networks require considerable additional
development before it can be widely available to households

A While there is no domestic large scale commercial stove production, there is increasing private sector participation in /F\\

marketing and distribution of cookstoves GLOBAL ALLANCE FOR
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Nigeria Sector Mapping

Executive Summary

Carbon Financing

A The strong progress of the Kyoto Clean Development Mechanism (CDM) for clean cookstove programs in Nigeria has
created a favorable carbon financing environment for future project developers

A The upcoming creation of two CDM Programs of Activities for clean cookstoves will dramatically lower barriers for future
project developers to receive accreditation and start receiving carbon revenues; although stringent solution and
monitoring requirements may be a challenge for some programs

A The existence of a CDM-accredited cookstove creates opportunities for its use as a ready-to-go biomass solution;
however its high price tag may only make it suitable for certain market segments

Conclusion

A The scale of the Indoor Air Pollution issue and customer readiness are favorable factors to develop a cookstove industry
in Nigeria

A However, a lack of local production capacity and high import costs make the development of a cost-effective cookstove
sector challenging

eloaACLuANQ FOR
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Project Approach

Project Approach

A structured approach first assessed the market for a cookstove industry and then used the sector
mapping output to develop the intervention options and operational plan

&—— Sector Mapping ——

Macro Indoor Air
Environment Pollution

Cookstove Cookstove

L 4

Industry Consumer

Identify
Intervention

Themes

Carbon Finance

Sector Map
© 2011 Accenture.

Strategy Development

Develop
Recommendations

i

Develop
Operational
Plan

Intervention Options And
Operational Plan
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Sector Mapping Approach

Project Approach

Sector Mapping for a cookstove industry was conducted across four dimensions i macro
environment, indoor air pollution, cookstove consumer, and current cookstove industry

A Social: What are the country demographics, cultural ;
practices, and population distribution across regions? A What is the current IAP exposure profile of

A Political: What is the political environment, how stable is our target market2 (primary cause of IAP
and size of problem)?

Government and what political risks will any program ,
face? A What lessons can we learn from historic

IAP programs?
A What are the opportunities / threats of
current and future IAP programs?

_ A Who are the key actors involved in IAP
Indoor Air programs?
Pollution

A Economic: How much money do our potential customers
have and what is their economic cycle?

A Technological: How sophisticated is the infrastructt.
our region and what is the plan for progress? Macro

A Environmental: How do ecological conditions img Environment
success of an IAP program?

A What cooking devices are currently owned A What s the profile of the target market?

_ and used within the region? Cookstove Cookstove A How can the customer population be

A Who are the main cooking device designers Industry Consumer segmented / categorized?
& suppliers?

A How attractive is the industry from a
commercial perspective and what are likely
to be some of the industry challenges?

A How big is each customer segment and
what are its characteristics?

A What are the specific needs of each
customer segment?

Carbon Finance

A What carbon financing options exist for the country?

A What structures exist which can be leveraged for
future carbon financing components?

A Which entities are likely to fill the required roles in
the carbon finance operating model?

GLOBAL ALLIANCE FOR
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Intervention Options Approach

Project Approach

The Strategy Development was conducted by using the sector mapping as an input to identify
intervention areas, and develop recommendations and an operational plan

Intervention Themes
Identification

Operational Plan

Sector Mapping Development

Strategy Development

-

A Identify possible

-

A Catalogue favorable A customer Segment A Develop an

and unfavorable interventions to Strategy: operational plan that
factors contributing to promote a clean - ldentify appropriate includes:

the development of a cookstove industry by: technology to serve - Detailed immediate
cookstove industry en - Addressing the each customer next steps

in the following
dimensions:

© 2011 Accenture.

Macro Environment
Indoor Air Pollution
Consumer

Current Cookstove
Industry

unfavourable
factors

- Aligning with the
favorable factors

segment

Develop a holistic
customer strategy
including marketing,
and financing

A overall Strategy:

10

- Develop a strategy

for stakeholder
engagement across
the segments
Develop a strategy
for raising
awareness across
the segments
Identify possible
NGOs and
programs to partner
with

- Short term (3-6
months) activities
and milestones

- Longterm (6
months i 2 years)
high level
directional plan
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Social Environment

Macro Assessment

With over 155 million people, Nigeria is the most populated country in Africa; 78 million people live in
rural areas and over 100 million people live below poverty line

Context

A Official language is English
A50% Muslim, 40% Christian, 10% indigenous

AMore than 250 ethnic groups i Hausa & Fulani
(29%), Yoruba (21%) and Igbo (18%) are
leading tribes

A Enterprising and aspiring population

Population Demographics (2010)

Measure Nigeria
Total Population @\
Annual Population Growth Rate 1.94% 15.5% of A
population
Rural / Urban Split 50% / 50%
Rural Population 78 M
Total Households 28 M
Rural Households 14 M

Average Household Size 5.5 Ranked among
lowest in the world

. (#220)
People Below Poverty Line
Life Expectancy at Birth (years) @

Literacy 1 Total (%) 68%

- Implications -

A cookstove intervention in Nigeria could serve a large market across both rural and urban areas

Source: CIA Factbook
© 2011 Accenture.
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Political Environment

Macro Assessment

The Federal Government is responsible for setting policy and legislation; the State Governments are

responsi ble for | ocal

Region and Population Representation
mh’
“ ibﬁi:' ’

North West
14% of total HH

North Central
20% of total HH

North West
14% of total HH

South West
26% of total HH Ogun W??ﬁy senve
AT, & 4
Deita kh’ :UP
Rive

South South
17% of total HH

South East
14% of total HH

Administrative Map
A Six geopolitical zones, one FCT, 36 states, 774 LGAs

ALGAs work closely with community and report to
State Governments

ATribal kings govern in parallel but in coordination with
Government; buy-in from kings is critical for
community projects

I mpl ement ati on

as per

Current Government

APresident Goodluck Jonathan has been head of the
state and Government since Feb 2010

ARe-elected in April 2011 and currently in process of
appointing ministers

Relevant Govt. Agencies

AEnergy Commission of Nigeria defines policies

AThe Federal Government sets policies and provides
templates within which the State Governments
implement them

ARelevant ministries - Environment, Health, Women
Affairs, Science and Technoloay. Education
Working with the Govt.
AiMany stakeholders at

manageable number at State level. We work with
| ocal NGOs to identify

AiPrivate
navigating

sector i'S more i
the Government

- Implications -
A cookstove program should consider engaging State Government as implementation partners and
have a well outlined engagement plan prior to approaching the Government

FCT: Federal Capital Territory, LGA: Local Government Area
Source: National Energy Policy, Energy Commission of Nigeria,2003
© 2011 Accenture.
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National Energy Policy

Macro Assessment

The National Energy Policy, published in 2003, has several clauses favorable to a clean cookstove
program; however little progress has been made in implementation of the policy

Policy (2003) Situation (2008)
Fuelwood _ Distribution of Nigerian households by cooking fuel
APromote use of alternatives to fuelwood shows that firewood is still most widely used
A Promote improved efficiency in use of fuelwood
ADe-emphasize fuel wood in na ionés
Natural Gas

A Expand utilization of natural gas as domestic fuel
AReduce gas flaring
A Provide incentives to domestic consumers to use or

convert to gas

Coal

A Utilize coal as a viable alternative to fuelwood LPG consumption in Nigeria has been almost

A Provide incentives for large scale production of coal stagnant over last 30 years
stoves at affordable prices 3.000 LPG in Migeria

A Organize awareness programs for smokeless coal - (1980 — 2009)
briquettes as fuelwood alternative < _

5 5 2.000 Production

. & D-

Biomass é L

AHarness non-fuelwood biomass such as coal = £ 1,000

A Promote biomass as an alternative: especially in e Consumption
rural areas 0

A Reduce health hazards from combustion of biomass

- Implications -
When working with the Government, a cookstove sector strategy should emphasize the potential
progress that can be achieved towards the National Energy Policy

Source: National Energy Policy by Energy Commission of Nigeria (Apr 2003); National Bureau of Statistics, Indexmundi
GLOBAL ALLIANCE FOR
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Economic Environment

Macro Assessment

Ni geriabdbs overall economy is growing but relies he
underperforming, Nigeriabds manufacturing sector 1is
Top African Countries by GDP Key Indicators Nigeria
®
g 300 South Africa GNI Per Caplta (2009) USD 1,190
8 Petroleum GNI Per Capita USD 336
O 200
g " Nigeria Non-Petroleum GNI Per Capita USD 854
— Algeria
o 100 S Economic Growth Rate (2010)  8.4%
c
2 Inflation Rate (2010) 13.9%
m
0 Unemployment (2011) 19%
1960 2009 . .
Ease of Doing Business Rank 137 /183
Context A
. . Agricul 70%
ARanked 31stin the world in terms of GDP (2009) ) gm‘fu ture (70%)
Occupation A Services (20%)
ANigerian petroleum exports form ~40% of GDP Alndustry (10%)

and over 80% of foreign exchange income ATl i et G, o0 e

AManufacturing accounts for 4% of GDP, while Trade Restriction cookstoves do not qualify for
underperforming it is the second largest in Africa rebates
anql produces a large proportion of goods for W. A Commercial bank prime lending
Africa _ rate (18%)
L . o Access to Finance . . L
ANigerians are well-regarded for being enterprising A1§+ microfinance institutions
and good at capturing business opportunities . o with ~1 million borrowers
-implications -

Ni geriadbs emerging manufacturing sector and exi sti
local cookstove industry and serve as a model for Africa, if infrastructure challenges can be

overcome ;\
Source: CIA Factbook, National Bureau of Statistics, World Bank Indicators, AllAfrica.com, mixmarket.org, doingbsuiness.org eloaACmmlon
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Infrastructure

Macro Assessment

The current electricity supply is not conducive for increased local production; imports are subject to
high levies and delays at port; however schemes exist under which goods can gain exceptions

Situation

Power Supply

Aln 2006, 10% of the rural population and 40% of
the total population had access to electricity

ASupply of power has been stagnant for 30 years

ATwo-thirds of all electricity is produced using
generators; factories generally self-generate

Transportation

APrincipal ports - Lagos, Port Harcourt & Calabar

APorts are congested and have high docking
fees; goods are inspected on arrival

A Road transportation is the only option for inland
distribution; roads are in poor condition,
although the State Governments are funding
repairs

Telecommunication

APoor landline penetration

AGood mobile penetration, however quality
remains an issue

Result

AThe manufacturing sector contributes to only
4% of GDP

ASome of Nigeriabés manufactu
Ghana as it has a better energy infrastructure

AHigh import duties - DARE has reported 35%
import duties on the Save80 clean cookstove

ASlow and complicated custom clearance
processes at ports increase the cost of imports

Alternatives

AManufacturing zones established by Shell
Nigeria Gas Limited that provide power using
LNG

AMi ni stry of Environmentoés r
fund that provides import rebates to qualifying
technology

- Implications -
Local production may lower costs but the poor energy infrastructure may offset these benefits;
Cookstove imports can be made eligible for tax rebates but will require Government policy change

Source: Let there be light by The Economist (Oct 2010); US Dept. of State, interviews /’\\

© 2011 Accenture.
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Natural Resources

Macro Assessment

Rich in natural resources such as forests and petroleum reserves, Nigeria has a broard supply of
cooking fuels such as LPG, methanol and coal; however improved supply chain planning is required

Situation

Biomass

ASince 2000 primary forests are shrinking at 11%
per year, the highest rate in the world?;
deforestation is higher in the Saharan North of
the country

AHigh rates of charcoal production, consumption,
and export

AProven coal reserves (650m tons?), untouched

Petroleum and Derivatives

A12t globally in oil production; largest producer
of Asweeto?o0il in OPEC

A26% in natural gas production3

A2nd in natural gas-flaring*

ALPG Production of 4M metric tons a year,
almost all exported (2007)%

AKerosene production 1.27 to 4M l/day (2001-
07)3, estimated consumption 8 to10M l/day, rest
imported®

Regulation

AAIl petroleum products produced in Nigeria are
property of the government

AKerosene is subsidized by the government but
may undergo privatization as a result of recent
supply and price fluctuations

ALPG is not currently subsidized

Alternatives

APotential for increasing local domestic
consumption of LPG

A Potential for flared methane to be converted into
methanol

A Potential for coal mining

- Implications -
Shrinking biomass reserves and a vast petroleum supply, support a move toward modern fuels;
supply and price volatility makes kerosene less attractive

Source: Let there be light by The Economist (Oct 2010); US Dept. of State, interviews //—\\

© 2011 Accenture.
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Indoor Air Pollution in Nigeria

Indoor Air Pollution Assessment

With less than a 1% modern fuel penetration in Nigeria, wood and charcoal used in open fires are the
main cause of IAP, resulting in significant health damage across the country

IAP Cause Scenes Comments

Distribution of Households by Fuel Type

Coal Gas
—0.9%
Fuel Wood/Coal 22M
Kerosene ™
73.0% Gas 0.3M
AWood and charcoal dependent households rely
Cookin on basic open fire stoves
Devi 9 AKerosene users rely on stoves of varying quality
evice causing varying levels of pollution
A Growing adoption of efficient stoves (~14K)
Aln rural areas fuelwood is often used outdoors,
Housing reducing IAP; however there are homes where
Structure fuelwood and charcoal is used in enclosed

structures
Aln urban areas, IAP is often spread across
multiple kitchens as well as in passages/halls

- Implications -

IAP Impact
(2002)

Mortality from Solid Fuel Use

A 79K total deaths - 70K ALRI
deaths in children <5 years and
9K COPD deaths in adults >=
30 years

Morbidity from Solid Fuel Use

A2.6 million disability adjusted
life years - third highest in the
world following India and China,;
remains the highest in Africa

National Disease Share

A3.8% of national burden of
disease is attributed to solid
fuel use

Intervention programs should aim to reduce open fire cooking with improved cookstoves and reduce
the reliance on wood as a fuel source by promoting modern fuel usage

Note: Wood numbers include households (HH) using wood as well as charcoal
Source: National Bureau of Statistics Nigeria, IAP National Burden of Disease Estimates, WHO (2007) lomL ALANCY FOR
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Household Cooking Fuel Consumption

Indoor Air Pollution Assessment

Fuelwood dependent households exist across the country; coal, kerosene and LPG dependent
households are located mainly in South West

Household Distribution by Fuel for Nigeria (2008) Distribution of Household by Fuel and Region (2008)

Coal — R T T T T — - ___
13% [ B 7T T T o=
13% @ coal 26.0% 60.7% |
@ Wood 24.0% 13.3% 18.3% 15.3%  13.3% GRS
@erosene (B3 9.1% 59.2% 20.8%
0,
CLEE Gas [NOY/ 10.7% 61.7% 18.5%
Gas Kerosene @Electricity 13.3% 11.9% 28.0% 18.1%

0.9% 25%

_—- - 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Electricity / Total = 100% = 30K HH mNorth Central mNorth East ~ North West ~ South East ~ South West ® South South

0.2%
Kerosene LPG
ALPG penetration is very low

Fuelwood

AFuelwood is the most popular
household cooking fuel

AThe North Central region has the
highest dependency on fuelwood

AThe majority of kerosene
dependent households are located
in the southern regions

AThe South West, because of
Lagos, has the highest kerosene
using households

- Implications -

AThe majority of LPG users are
located in the South West region 1
Lagos and Ogun are the only two
states where LPG users are higher
than biomass users

The arid North is the region most dependent on fuelwood and could be a good pilot for efficient
woodstoves, whilst the South West could be a good place for an intervention aiming to displace

kerosene with LPG
Source: National Bureau of Statistics
© 2011 Accenture.
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Indoor Air Pollution Awareness

Indoor Air Pollution Assessment

While the government does not have any programs to reduce IAP, they are interested in providing
awareness raising support; consumer awareness currently exists, although without active solution

seeking
Federal

Government

State / Local
Government

NGOs

Consumer

Awareness Level

Moderate

Low

High

Moderate

Awareness Type

A National policy to reduce health hazards
from fuelwood combustion

A Ministries of Health, of Environment and
of Women Affairs are members of the
Nigerian Alliance for Clean Cookstove

ALow IAP issue awareness

A Cross River state had intentions to fund
cookstove programs under the
Emission Reduction Strategy program

A Several international and local NGOs
are involved in pilot cookstove programs

ANigerian Alliance for Clean Cookstove,
a public- private initiative has been
formed to tackle IAP issue

APeople are aware that smoke causes
burning eyes and coughing, but lack
education on the impact of smoke

A Consumers are willing to adopt a more
convenient solution than kerosene

- Implications -

Comments from the Field

edin collaborating w'\?h thef
to help improve the h,\’/es 0
d the environment

“\\e are interest

Nigerian Alliance
our women an

- Government official

ers have been

oth
thers and M + and lived long

“ andmO .
Our of nvironmen

cooking in @ smoky €
_ Public Health official

d
.0 can be observe
ot sted in starting @
k expertise

ki
sgmoke from cookl
intere

erywhere, We are
g:ogggm in Jigawa state but 1ac

Country Director, international NGO

ke smoke, they do not
of the health
improved

“\\ hile women do not i

tanding
ave a full unders
im;act - they are alsoO not aware of

cookstoves”

. Cookstove program coordinator

Awareness raising and education are critical components of a successful cookstove intervention

Source: Interviews

© 2011 Accenture.
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Nigerian Alliance for Clean Cookstoves

Indoor Air Pollution Assessment

The Nigerian Alliance for Clean Cookstoves was established in April 2011 with the aim to introduce 10
million fuel efficient stoves to Nigeria by 2021

Current Members Goal: 10 million clean cookstoves in Nigeria by 2021

(Z3USAID ] How:
"'-,"\1" /" FROM THE AMERICAN PEOPLE . . .
4 1. Policy i Work with the Federal Government to
o & o Oando develop policies which foster the development of a
~ clean cookstove market
' ' 2. Quality Certification i Partner with research
o centers, private sector and standard issuance
Eegera: M!”!stry 0; :ea,'th t organizations to ensure that only high quality
ederal Ministry or environmen ' . .
Federal Ministry of Women Affairs stoves are certified for the Nigerian market
Energy Commission of Nigeria 3. Financing 1 Structure financing options to ensure

affordability and access to Nigerian households

4. Advocacy i Create mass awareness of clean
cookstoves; encourage knowledge sharing with
£ % international cookstove programs

Established only recently so no significant progress as yet

- Implications -
The Nigerian Alliance for Clean Cookstoves can play the central coordinative body role in order to
provide support and ensure effective implementation of cookstove programs

GLOBAL ALLIANCE FOR
2 3 CLEAN COOKSTOVES
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Cookstove Program Landscape

Indoor Air Pollution Assessment

Several organizations have initiated pilot cookstove programs; however, the road to scaling up the

programs into a sustainable industry remains challenging

JENERGY comMmISSION|
of NIGERIA'

Cookstove Program Landscape

ABiogas digester and
efficient clay stoves

AWorkshops nationwide

AVlethanol cookstoves
AAsaba, Warri and
Abraka in Delta state

Electricity

Advanced Pilots Commercialized

Project

Gas, LPG

vde

,,W;?:m TN Ready for Commercialization

A Stovetech improved
woodstove

A South West, South
South & South East

giz

A Commercial ICS
prototype ‘

A North Central Nigeria |

En’ergy Ladder
)
o
7

Kerose

>

e

Glz

Mfaminyen

Wood,
Charcoal

—

Community

Program  State Coverage National

I Ongoing
Planned

Il Closed . .
- Implications -

Oando
Antegrated 3kg LPG solution
| with burner
ALagos, Abuja, Kaduna, Port
Harcourt & Warri

ENVIROFIT

SHELL
FOUNDATION

Amproved woodstove
. with CDM
Aano

DARE & BIA

A 80% efficient

| woodstoves with CDM

A Kano, Kaduna, BIA to
expand

SME Fund
A DIY & pre-fab pilots
A Kaduna, Lagos,
Nassarawa, Maraba

?,,o-;i“":%\

.
(& %)
(@)
-

A DIY improved
woodstoves

A Community in Cross
River state

CQuestCapital

Multiple entities running cookstove programs means that a large base of collective experience exists
from multiple partners who may be available to leverage existing program reach for future holistic

interventions
Source: Interviews
© 2011 Accenture. 24
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Cookstove Program Footprint

Situation

Several fuel efficient solutions (commonly region or segment focused) are already in or entering the
market, with competition emerging in several states

é}:}
G33007

C-Quest

ATarget urban and rural HH
across income levels

APlanned pilot for Q3 2011

Save80 (DARE & BIA)
ATarget urban and rural HH
above the poverty line
ADARE limited by CDM to
12.5K stoves a year in
North West
ABIA to commercialize for
South West and North

DEVA
ATarget rural agricultural Central
communities
A~2,000 stoves to date
; Planned
H'mré Akwa anne X
% O DARE © o . Oando N
- @ oo @ s ' S
~= . Mfaminyen ’:‘ C-Quest Capital w
y -
Oando ATarget rural HH of all
AFive Urban centers income in Mfaminyen
ATarget urban low income community
APlanned launch Sep 2011 A~5,000 stoves to date

- Implications -
Current programs are region and segment focused. A cookstove program should enable these
programs to span segments and expand across the country
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Cookstove Programs (1/3)

Some Ni

geri an

cookstove

progr ams

have

Indoor Air Pollution Assessment

| everaged a

begun to leverage carbon financing to reduce the end cost of pre-fabricated stoves to consumers

Oando

DARE & BIA

C-Quest

Partners

What

How

Financing

Challenges

Lessons Learnt

© 2011 Accenture.

A Oando

AfiSpeRumpose
partners, E.g. Shell Foundation,
Grameen, KFW

A Base of Pyramid LPG solution

A Integrated burner and cylinder

APricedat 5, 000 f or
burner and 600

A First phase to launch in key
commercial zones i Lagos, Port
Harcourt, Kaduna, Abuja and Warri

A Five year plan to expand nationwide

A Self financed by consumer

ARaised 1
provide loans

A Micro franchise to reach end
consumers

ALow consumer awareness

A LPG safety concern i need to
establish credibility

A High import cost

A Critical to ensure tight distribution
network and quality control of the LPG
cylinder

A Atmosfair

Vehicl eADARB P V)

A Climate Interchange
ABIA
A Credit Direct Line (CDL)

A Save80 cookstoves at USD 100 with
CDM financing

c y | i ABtAdorcomanerdialize model and
for

pgowide micre finanting through CDL

A Demonstrate through church, mosque
& school, solicit and choose from list
of people who want to purchase

A Community leaders vouch for
customers

A Self financed by consumer

bill i o%P VMt rtoawhglarbdi Financing to reduce stove cost

A Installment payment option available
to end consumers

A High import duties (35%) and long
lead time for custom clearance (up to
8 months)

A Low product awareness

A Can sell only 12,500 stoves annually
under CDM

A Need to create mass consumer
awareness

26

A Envirofit, Shell Foundation

A Envirofit G3300 model
A Design tweaked for local
considerations

A C-Quest controls PoA, distribution and
monitoring

A Exclusive arrangement with Stovetec
to provide stove technology

A Self financed by consumer
A CDM financed, risk borne by C-Quest

A PoA is for all of Nigeria, but cannot
scale as yet because of the need to be
able to track stoves efficiently

A Not yet operational

GLOBAL ALLIANCE FOR
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Cookstove Programs (2/3)

Indoor Air Pollution Assessment

Other cookstove programs have focused on local entrepreneurs and provide both pre-fabricated and

ADo it yourselfo stove solutions with micro financ
Mfaminyen Conservation Society DevA SME Fund
Partners A wild Gift Foundation A StoveTec A Energy in Common (United States)
A Cross River State Government
What A Locally-designed mud stove solution i A Efficient woodstoves A DIY woodstove solution
the Ekwuk stove A Ready made efficient woodstove
How AiTrain the t rianablesr 0ALaverpge onanetwork of local A Pilot DIY solution in Kaduna,
community to self assemble stove entrepreneurs to distribute stoves Nakawara, Lagos, Maraba
Alnvolved in 51 communities A Provide training for local
A Developing portable model to be sold entrepreneurs
for 5, 000
Financing A Initial funding from Wild Gift A Installment payment available for end A Received fund in terms of debt capital
A Potential funding from Cross River consumers from Energy in Common, United
State Government under Emission States
Reduction Strategy Program A Exploring carbon financing option
A Provide micro financing option for end
consumers
Challenges A Difficult to qualify for State funding A High local manufacturing cost A Lack of local production capacity

A Community may not actively build the
stove after training i need reward
incentive

A Raw materials for enhanced ready
made model are difficult to source

A Mud stoves not suitable for outdoor
cooking

Lessons Learnt

Source: SME Fund, DEVA, Shell Foundation/ Envirofit
© 2011 Accenture.

A Lack of funding
A High logistical cost prevent expansion
the Northern region

A Not available

27

A Lack of interest among state and local
government

A Poor implementation of government
programs

A Reduce distribution cost through
network of local entrepreneurs

A Need to create mass consumer
awareness for them to adopt the stove

A Local entrepreneurship is critical to
ensure sustainable business model =

-,
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Cookstove Programs (3/3)

Indoor Air Pollution Assessment

Some cookstove programs are exploring the idea of introducing renewable energy and modern clean

fuel as an alternative fuel source

Energy Commission

Project Gaia

Glz*

Partners A None

What A Prototype biogas digester

How A Prototype available through two
research centers in the university

A Conducted workshops, youth training

program on stove manufacturing and
installation

Financing A Federal funds

Challenges A Low product awareness

A Lack of interest from state government

Lessons Learnt A Improved cookstove should not be
more than 5,000 Naira to meet

household affordability

Source: Energy Commission, Project Gaia, Oando Plc

Note: * Industrial model
© 2011 Accenture.

A Centre for Household Energy and
Environment

A Stokes Consulting Group

A Dometic

ADel t a
Energy

St ateds
A Methanol cookstove by Dometic

A 150 households from three
communities selected for pilot

A Funded by United States
Environmental Protection Agency
(USEPA)

A Pilot stoves provided to the families

A Distribution network and transportation
cost
A High investment required

A Methanol price should not exceed
upper limit of current kerosene price
A Ensure safety of methanol canister

28

Mini stry of

AGiz
A Shea butter production community

Power and

A Efficient mud stove for commercial
shea butter production

A Installed prototype of efficient wood
stove in shea butter production
community

A In past installed efficient woodstoves
in school

AGiz

A In past pilot, stove fell out of use
A Too many stakeholders in government
A Lack of technical competency

A Critical to identify the right
stakeholders

A Bottom up, community level actions
are more effective
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Related Environmental Programs

Indoor Air Pollution Assessment

Several environmental initiatives are in planning or underway in partnership with the Ministry of
Environment and the private sector

o A

- & %y

SN

s

T S T .
0
>S5
S A Abuja Green City - low ARenewable energy vilage A Energy efficient housing A Forest protection
L carbon emission city scheme
" AMinistry of Environment AMinistry of Environment A Ministry of Environment A Ministry of Environment
‘% A Green Carbon Afrique A ASO Savings Loans Plc AThe United Nations
o Acreation Environmental A Cross River State
© Services
S Alntegra Integrated
aB Renewable Energy Svc
Al nitiative un dARrovitkiteglmolagyabased  Alnvolve 1,200 energy Aln March 2011,
" Voluntary Emission community that attracts efficient housing units REDD+ Readiness Program
c Reduction (VER) strategy investors , manufacturers, AFirst 300 houses was endorsed
@© A Covers 2,000 hectares and distributors and commissioned mid
8’ is private sector funded, maintenance service for all December 2010
a Govt. to provide enablers renewable energy
ABiofuels, i ®oiEcnee r g y 0 gomponents
wind and solar energy, A Encourage on the job
energy efficient housing training and mentoring
- Implications -

A cookstove intervention should explore partnering with existing environmental programs to benefit
from the momentum already created
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Indoor Air Pollution Assessment

w 0 me n éosnmennypdewele prmmardg mitiatiaes are underway that
have operational frameworks in place to reach communities

N

homes are monitored for net
usage

microfinance to women for
agricultural activities

- Implications -

0
>S5
S AWomen and child health A Microfinance for women A Community outreach in
L A Free medical help program Niger Delta
" AMinistry of Health AMinistry of Women Affairs A Shell Nigeria
‘% AVarious state ministries of A Bank of Industry (BOI) A Community leaders from
o health ANigerian Agricultural, Rivers, Bayelsa and Delta
© Cooperative and Rural states
%‘ Development bank AVvarious NGOs
aB (NACRDB)
A Immunization, Nutrition, A In partnership with BOI A 25 Active agreements covering 400
" HIV/AIDS, Malaria, programs offer microfinance communities under the Global
c Tuberculosis programs to women for business Memorandum of Understanding
© Aln rivers states, mosquito expansion A Shell provides funds and the
S nets were distributed under A In partnership with community determines which initiatives
a the free health program, NACRDB programs offer to use the funds for

ANGOs assist communities in the
implementation

A Examples of programs include
Transport to Wealth Program, and
Healthcare Program

A cookstove intervention can leverage the reach of existing development programs to disseminate
stoves and create awareness in target communities
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Cooking Habits

Consumer Assessment

Cooking habits and food are generally uniform nationwide, but may vary from a rural to an urban
setting; urban has traded traditional cooking for speed and convenience

Type of Food
AThe type of food cooked is generally uniform across the country
AFood generally comprises of a starch (yam or cassava) combined
with stews or soups
AStews are cooked in large pots and require considerable stirring
AYam and cassava dishes require significant boiling and preparation
time
AFood cooked over wood is preferred, but households are willing to
forego taste for convenience

Cooking Habits
Rural

AOpen fire is used outdoors to avoid smoke and reduce fire hazards

ACooking is more traditional and hence more complex

AFood is dried and preserved by hanging over cooking area

Urban

AKitchens are often located in enclosed passages

AReduced cooking time by replacing yam and cassave with rice

AMany professionals often eat at roadside stalls called buca

Household Social Events

AA strong culture exists of cooking for 50+people, usually twice a
month

AFuelwood is the popular choice for cooking large quantities

- Implications -
A cookstove solution can potentially be scaled across the country, however the solution must be
sturdy and accommodate large pots

Source: Review of Project Pacific, Axel Klein b ror
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