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1. DEVELOPMENT CHALLENGES
1.1 Rationale for Intervention

Qver the last decade, Nigeria has experienced steady growth, averaging over 7 percent per annum.
Nigeria has the potential to make further strides toward rapid, more inclusive growth, which would
reduce poverty further and create more opportunities for shared prosperity. The challenge for Nigeria
is to pursue economic development and realize the Vision 20:2020 and Transformation Agenda
(2013-2018) without creating additional burdens on natural resources thereby preserving ecosystems
that are critical to maintaining the quality of life and providing enviranmental services to society.
Climate change will impact on szctors that are strategic for the growth of the economy, such as
agriculture, livestock, and water resource management. Increasing temperature, ~oupied with
changes in precipitation patterns and hydrological regimes, will only exacerbate existing
vulnerabilities. : :

Nigerta has the third highest rate of

deforestation in the world: 3.7% or 410,000

hectares of forests annually, with some

areas in the South losing over 1,000

hectares/year (Figure 1}. The couniry has lost

over 50% of its forest resources Deforestation: between

1990 and 2010 when its forest area Average Anbual shrank
S Rate .

from 17 milion hectares down 0 9 Hectaros por your miflion

hectares  (FAQ,  2010)".  With g:‘uﬁ? :

continuation  of  current  trends gaeo unabated,

there is great concern that Nigeria's 8¢ bl scarce

forests will be lost within a few decades,

Figure 1: Map of Deforestation in Nigeria (Conservation International, 2014)2

Deforestation is the largest source of GHG emissions in Nigeria: it is responsible for 40% of national
CO:2 emissions (SNC, 2014). According to the Second National Communication to the UNFCCC,
baseline scenario emissions from deforestation will increase from 9.5 MtCOzefyear in 1990 to 26.5
MtCOzefyear in 2030 (based on a conservative deforestation rate of only 2.6%). The National Forest
Conservation Council of Nigeria (NFCCN) estimates that a large portion of the forests in Nigeria will
be cleared within a few decades if current rates of deforestation are not reduced. The lack of
reforestation activity means clearing is not being offset by new plantings. With forests almost gone in
the north of the country already, the loss of tree cover is also thought to be helping accelerate the
spread of deserts and reducing farmiand. A report by the IIFCCN in 2008 estimated that 35% of
arable land had been lost to desertification in the north over the last 50 years®.

Unsustainable and constantly mounting consumption of fuelwood by Nigerian households, institutions
(schools, prisons, hospitals, army camps) and cottage industries (e.g. fish smoking, cassava
processing, and pahm oil processing, bakeries) is one of the main causes of deforestation and land
degradation. More than half of the 9.6 million hectares of rain forest belt in the south of Nigeria has
been used to meet the demand for fuelwood in rural and urban areas. Fuelwood use has grown from
50 million m3year in 1990 to 70 million m3year and accounts for a significantly higher share of forest
praduct use than, for example, commercial logging; the latter amounts to only 11 million m3year in

t FAQ 2010. Global Forest Resources Assessment. FAQ Forestry Paper 163. FAG Rome

2 Source: Conservalion Infernationai (2074) available on-ling at
hitp/Aww.conservation. argiiowsscience/Documents/DeforestationGuide CommoditySourcing_Nigeria pdf

? Nigerian's Forest could go by 2020", Carbon Positive News Arficle, as reported in Atmosfair's POA Gookstoves.



2010 and did not register any major changes in the last decades (FAQ, 2010). This increase is largely
due to popuiation and economic growth, and also to the absence of affordable and more energy
efficient alternatives, especially for the poorest consumers at the Bottom of Pyramid (EOP} market
segment. This is further exacerbated by the rising prices and erratic supply of fossil fuels, forcing a
massive shift from “modern” fuels like kerosene and LPG back to reliance on fuel wood, ie. reverse
substitution with wood fuel (FAOQ, 2010).

Apart from causing economic hardship for the poor, the use of inefficient stoves also causes serious
health problems. The World Health Organization has estimated that for the mid-2000s, Nigeria's
population’s heavy reliance on inefficient cooking energy technologies has resulted in 95,000 deaths
per year, mostly women and children from smoke inhalation related diseases making it the third cause
of death after malaria and AIDS in Nigeria (WHO, 20.8). Furthermore, the incomplete combustion of
firewood in traditional inefficient stoves can cause black carbon emissions that contrioute o globai
warming (IPPC, 2014).

The Second National Communication (SNC, 2014) estimates that about 4.5 million hectares of
fuelwood plantations have to be established in order to tackle the primary cause of deforestation and
help address the looming shortfall of fuel wood rescurces. However, this analysis does nat take into
account the significant, yet unrealized, potential to effectively reduce demand for non-renewable
fuelwood through the promotion of more energy efficiant cooking and thermal sclutions, as well as
through the use of alternative low-carbon energy sources, such as LPG, biogas, ethanol or solar
energy.

Natural resources play a pivotal role in the lives of peopie in Nigeria with 75% of the population living
in rural areas and over 70% employed by the agricuiture and forestry sector. Increasing economic
development and demographic pressure are changing agricultural and forestry systems in Nigeria and
creating ever-increasing pressure on the natural resource base, The Government of Nigeria seeks to
promote a paradigm shift towards low-emission and climate-resilient development pathways, to
achieve economic efficiency in directly securing emission reductions at cost, and to suppcrt equity in
the distribution of resources. .

Internal migration to urban areas, poor enforcement of legislation and widespread poverty are some of
the main contributing factors to fuel poverty and degraded natural resources. These trends are rapidly
heading towards a state where over-extraction and insufficient re-planting of trees is threatening both
people’s ability to afford fuel wood for cooking and their ability to easily attain it in other ways. Coupled
with this humanitarian issue, the deforestation and forest degradation that occur as a symptom of
people’s reliance on wood fuel (+70% of the population) is threatening the sustainability of the naturai
environment and its abitity to perform ecological services in fragile areas.

1.2 Current Policy and Regulatory Framework to improve fuelwood supply side and demand
side management measures

The Federal Government of Nigeria is well aware of the above mentioned issues, are setting policies
to balance the demand of fuelwood with sustainable and renewable supply through sound Forestry
and Fueiwood policy and Renewable Energy and Energy Efficiency Policy (revised in 2015).

Forest policies and programmes: Following a lengthy and participatory review, the National
Forestry Policy was approved by the Federal Government in 2006, The Policy's overall ohjective is to
achieve sustainable forest management, leading to sustainable increases in the economic, social and
environmental benefits from forests and trees, for present and future generations, including the poor
and vuinerable groups. Specific objectives include: i) Increase, maintain and enhance the country's
forest estates through sound forest management practices; ify Address the underlying causes of
deforestation, forest degradation and desertification; i) Promote and regulate private sector
involvement in forestry development, and create a positive investment climate in the sector; iv)
Suppert schemes that facilitate ac-ess to carboan markers: and v) Encourage forest dependent people,
farmers and local communities to improve their livelihoods through new approaches to forestry.

Renewable Energy Master Plan, 2005 and 2015: The Renewable Energy Master Plan (REMP),



drafted by the Energy Commission of Nigeria and the United Nations Development Programme
(UNDP) in 2005 and reviewed in 2015, expresses Nigeria’s vision and sets out a road map for
increasing the role of renewable energy in achieving sustainable development. The REMP does not
specifically differentiate between on-grid and off-grid generation, however, it refers to integrating
renewable energy into buildings, electricity grids and "other distribution systems”. [ECN; 2013]
Simultaneously to the overall increase in power supply from renewable energy sources, the REMP
targets higher electrification rates, from 42% in 2005 to 60% in 2015 and 75% by 2025, Below we
shall return to the precise targets set for each subsector of renewable energy. However, in this
context it is important to note that the REMP has still not been signed off by the government or
formutated into a law governing the renewable energy development. Oniy once that has happened will
investors have a clear path for drawing on the various financial incentives envisaged, such as pioneer
status (tax exempticn) and custom duty waivers.

Fuelwood Policy: Over 70% of Nigeria's population depends on fuelwood for cooking and other
domestic uses. The consumption of fuelwood is v arsenec. by the widespread us= of inefficient
cooking methods, the most common of which is still an open fire. This systen has a very low thermal
efficiency and the smoke is also hazardous to human health, especially to women and children who
mostly do the cooking in homes. The rate of consumption of fuelwood far exceeds the replenishment
rate to such an extent that desert encroachment, soil erosion and loss of soil fertility are now serious
problems in the country. The largest sources of fuelwood at present are from open forests, communal
woodlots and private farmiands. Supply from natural forest regeneration is continuously being
diminished due to the additional activities such as the clearing of forests for development projects,
agriculivral and industrial activities. Since forests are essential for healthy environment, act as a
check on wind and water erosion and desertification, ar-d also serve as energy sou:ces, it is essential
that they are extracted in a balanced, sustainable and rational basis.

The fuelwood policy stipulates that: i) The nation shall promote the use of alternative Energy sources
to fuelwood; it} The nation shall promote improved efficiency in the use of fuelwood; iii) The use of
wood as a fuel shall be de-emphasized in the nation's energy mix; and iv) The nation shall intensify
efforts to increase the percentage of land mass covered by forests in the country. There is also a
need to restore degraded land and forests.

Objectives of the fuelwood policy: The objectives of the policy are: | To conserve the forest
resources of the nation; ii} To greatly reduce the percetage contribution of fuelwood censumption in
the domestic, agricultural and industrial sectors of the economy, iii) To arrest the ecclog sl problems
of desert encroachment, soil erosion and deforestation: Iv) To facilitate the use of alternative energy
resources to fuelwood; and v) To reduce health hazards arising from fuelwood combustion.

Strategies for the fueiwood policy comprise:

I} Cultivating fast growing tree species needed to accelerate the regeneration of forests;

i} Developing appropriate technologies for the utilization of alternative energy sources to
fuelwood;

it} Developing appropriate efiicient wood stoves in the short term:

v} Encouraging the establishment of private and community woodlots for supply of fuelwood in
the short term;

v} Establishing micro-credit facilities for entrepreneurs, especially for women groups, for the
establishment and operation of commercial fuelwood lots and the production of renewable
energy devices and systems;

vi} Developing an appropriate pricing struciure to encourage substitution from fueiwood to
alternative fuel types:

vi{) Ensuring the availability and effective distribution of alternative energy sources to fuelwood at
all times;

vifi) Establishing training programmes on the ise, maintenance and fabrication of efficient
woodstoves and other alternative technologies; '

ix) Organizing systematic public enlightenment campaigns on the problems of desertification and
s0il erosion arising from deforestation;

x} Eknsuring the existence of effective forestry laws to stop the willfu! felling of trees;

xi) Ensuring effective enforcement of the forestry taws;

xif} Increasing the area covered by forest reserves;

xif) Setting up an effective system of forest regeneration: and



xiv) Disseminating the alternative technologies to fuelwoqd through extension programmes, pilot
plants.

1.3 Situation analysis of the fuelwood and cooking energy value chain in Nigeria

In Nigeria, the demand for fuelwood is very high because more than 70% of rural households use
fuelwood for their cooking, making it the most used form of cooking energy. The over-dependence on
fuelweod in the country has been attributed to its awailability and affordability compared to other
sources of energy. Earlier research found that fuetwood consumption in the north and south western
parts (the lbadan area in Oyo state) of Nigeria far exceeds sustainable production, and the deficit is
onfy made up from areas of surplus (pockets of localised vegetation in other parts of the country),
which adds to the cost of the wood

Southern States: Commercial firewood production is mainly carried out by the majority of Southern
State villages that are located near major highways and urban centres. Firewood is sold along most of
the highways across the State, and is purchased either in small amounts for household consumption
by passing private motorists, or in large amounts by returning empty trucks for commercial
consumption or resale in big cities and towns. Comriunities in Cross River State visited during the
focus group sessions rely on dry and dead wood collected from forests. The collecied fi'2l wood
serves as the primary source of energy used for cooking, preservation and processing agriculturat
produce such as garri, i.e. cassava flour.

Northern States: The majority of firewood in the North comes from the South as well as from along
the lengths of the North-South highways. While mangrove wood comes almost exclusively by boat
from Costal States, farm wood is transported to the North via the road network. Most vendors hire
trucks for transportation and do not visit the provinces themselves.

Tree Species Utilized: Although there 1s a great deal of diversity in the number or tree species
harvested, firewood is generally classified into three broad categories: farm wood, forest wood, and
mangrove wood. Farm wood, by far the most common type of firewood produced, is harvested as a
part of the farming cycle and generally all tree species on the farm are used (following farm clearance
and burning) to make firewood bundles. Farm wood comes by road from the villages and is harvested
as part of the farming cycle, while mangrove wood is harvested from swampy areas along Nigeria's
coast, transported to LLagos by sea and sold at the various wharves. Mangrove wood tends to be most
papular with fish traders to use for drying and with bakers throughout Lagos and Abuja, while farm
wood is used mainly for domestic cooking. The mangrove fircwood vendors have a losal association
at each of the wharves and generally operate in an amicable, though competitive manner. Theare is no
association for the other firewood vendors in Nigeria. ' '

Harvesting Methods: The vast majority of firewood is harvested as part of the farming cycle and acts
as an important supplement to agrarian livelihoods in Nigeria. Farm wood is a by-product of farming
and is harvested by women after their husbands have cleared the farm bush, allowad the sticks fo dry
and set the land on fire. After the farm is cleared, women then collect the burnt firewood, cut the wood
into practical iengths and widths, and then bundle them into individual head loads.

GACC’s {2011)* Nigeria Market Assessment Sector Mapping report summarized the cookstove
seenarios in Nigeria:

A. Indoor air poliution (IAP): Solid fuel usage is estimated by WHO to cause ~95,000 deaths
annually, representing 3.8% of the national disease burden. Indoor air poliution 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 rety on fuelwood or
charcoal for cooking, of the remaining, 25% rely on kerosene. Claan fuel penetration is less than 1%.
There are several efficient cookstove programs in the country but none has achieved the scale
required to serve the entire country. Formed in April 2011, the Nigerian Alliance for Clean Cookstoves

4 htip.Yeleancookstoves. org/resources/168. himi



atms to instali 10 million stoves naticnwide within 10 years through a coordinated effort across partner
organizations.

With less than a 1% modern fuel penetration in Nigeria, wood and charcoal used in open fires are the
main cause of 1AP, resulting in significant health dar age across the country. intervention programs
should aim to reduce open fire cooking with improved cookstoves and reduce reliance on wrod as a
fuel source by promgting modern fuel usage. While the government does not have any programs to
reduce AP, they are interested in providing awareness raising support. Awareness raising and
education are critical components of a successful cookstove intervention.

B. End users: Cooking hahits are generally uniform across the country, while urban househoelds have
adopted conveniences such as fast food (instant noodles), in rural househalds traditional methods still
prevail. Social events are frequent and require targe volume cooking. Even LPG households resort to
fuelwcod for such eventis. Many consumers already pay for stoves and fuel indicating that a
willingness to pay does exist, except in rural poor households where wooed is collecter and used in
open fires. End users are seeking convenience and an aliernative to kerosene — there is frustration
around supply and price instability of kerosene.

A cookstove market can be divided into two key segments - consumer and commercial. Consumers
can be further segmented based on urban vs. rural location and on income. A cookstove solution
should be tailored to the needs of each segment on variables such as size, fuel type, price and value
proposition. The targeted rural population can be segmented inte 1) subsistence farmers or temporary
laborers who live below the poverty line; and 2} people engag=d in agribusiness that are economically
better off. The targeted urban pepulation can be segm:2nted into 1) households below the poverty line
(<$1 per day); 2) food sellers and small business owners who make up to $10 per day, and' 3} lower
income professionals who make up to $50 per day.

C. Cookstove Industry: Nominally priced (USD 2-3} metal frame stoves are produced locally and
used for wood or charceal 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. Kerosene when purchased at Government subsidized prices
is the cheapest available fuel, however during supply shortages prices can rise up to three times the
subsiaized price. Wood or charcoal are more expensive than LPG; however they can be purchased in
smaller quantities — important for households that cannot afford the high upfront cost oi LPG. Both
kerosene and LPG fuel supply chains are characterized by numerous impediments causing supply
shortages and high costs. Methanol is a potential alternative fuel, but the sclution and distribution
networks require considerable additional development before it can be widely available to households.
While there is no domestic large scale commercial stove production, there is increasing private sector
participation in marketing and distribution of cockstoves.

Available Cookstove Usage and Cost: Basic open fire stoves are locally made and zvailable at
minimal cost, while other commercially available stov ss are | aported. LPG and improred stoves are
priced significantly higher. The majority of the population uses basic wood or charcoal stoves, or three
stone fires. Commercial operators-caterers and agri-business use open fires as they are perceived to
be cheaper. Kerosene and LPG stoves are limited to urban and peri-urban areas, and towns. Efficient
woodstoves are expensive, have not yet fully been developed, or reached critical volume to benefit
from economies of scale. Basic wood and charcoal stoves are manufactured by local welders. Some
kerosene stoves are locally made, although maost are imported from China. High impert duties and
long lead times for custom clearance increases the cost for Improved stoves. The high upfront cost of
coocksioves is a major factor in the limited adoption of modern fuels and improved biomass cooking
solutions. A cookstove intervention should aim to reduce this cost. In the long run purchased wood
and charcoal cost more, however in the short run they can be purchased in smaller quantitics
requiring less financial outlay.

Fuel Usage: Households with access to trees collect wood, while many in urban areas and towns
have o purchase wood. In arid Northern states, people now spend more time collecting wood and
have to iravel further and charcoal usage is heavier in these states. Due to supply and price
fluctuations, kerosene is increasingly becoming inconvenient and costly leading some kerosene users
to switch to LPG. LPG is perceived as being more expensive and a “rich man’s fuel" due to its high
upfrant cost. Safety concerns regarding LPG exist but similar concerns regarding kerosene have not



impeded adoption. LPG penetration is limited to higher income groups in urban areas. A small number
of homes supplement fuel with electric hot plates, however low power availability limits their usage.
The higher long-term cost of purchasing biomass and the inconvenience associated with
kerosene lowers the barrier for clean fuels. A cookstove program should consider a base of
the pyramid modern fuel solution.

Methanol potential in Nigeria: There is unique potential to utilize flared natural gas o create a
methanol cooking solution for Nigerta, simultanecusly reducing pollution from both gas flaring and
cooking. Naiural gas which is currently flared and wasted can instead be converied into a clean
burning methano! cooking fuel. in 2007, 150 housel. ~lds paiticipated in a methanol cookstove pilot
study conducted by Project Gaia. The stove and its methanol fusl were accepted by almo-t all the
respondents that participated in the study. Statoil is investigating the potential to divert flared gas into
methanol production, developing a business plan, and locking for a partner. Safety is an important
concern as methanol is highly toxic. High upfront investment in plants (methanol, resin, biodiesel, etc)
would be required. Considerable investment in the distribution network would be required as
leveraging existing kerosene distribution will expose methano! to issues simifar to kerosene. Although
requiring a significant upfront investment and government support, methancl has the potential to
supply clean fuel, grow local industry and generate employment.

Gther Renewable Energy Sources e.g. biogas: There is an increased interest in daveloping the
renewable energy and biofuels sector in Nigeria; the Government has launched several renewable
energy programs. Current renewable energy programs are mainly related to biogas with pilots
operated by the Government. Biogas solutions may not be suitable for national implementation, and
therefore may remain as a community specific solution. Technical expertise and program
implementation support is required to scale up existing biogas programs. The establishment of
renewable energy vilfages could be used to promote sustainable renewable cooking fuels using
agricultural byproducts. Previous projects showed that solar cookstoves are not viable due to low
consumer acceptability.

1.4 Barriers and Gaps Analysis

Based on the above analysis of the energy situation and the current situation in industries, institutions
and households that are consuming wood as fuel, the increasing trend of fuel consumption is obvicus.
fn order to analyze the underlying causes of this problem_ a stakeholders’ consultation was conducted
in Abuja on 10 June 2015 with 40 participants. All of the main stakeholders were consulted several
times during the PPG process to ensure that their priorities and experiences within the context of
Nigeria were captured and reflected in the design of the project. The participants gersrally agreed
that the main problem faced by Nigeria regarding its fuel wood is the unsustainable production and
utilization of biomass resources. Comments from the stove stock-taking workshop conducted by
NACC and ICEED in Sept 2013 were also taken into account as detailed in Annex E.

All'in all, the Government of Nigeria, its development partners, public and private sector recognize the
need to balance the supply and demand of fuelwood and the importance and benefits of sustainable
fuel wood management both from the perspective of climate change mitigation, as well as the local
socio-economic development standpoint; thus a number of important initiatives and programs have
been implemented and are on-going to address defc. zstation and desertification and their multitude
root causes. However, as far as fuelwood is concerned, the baseline projects st fall short of
providing a comprehensive and holistic approach to sustainable fuel wood management in Nigeria
thus leaving some of the main barriers to sustainable energy and underlying causes of deforestation
In the South and land degradation in the North unaddressed. The sector is plagued by a lack of
coordination and integration between policies and projects addressing sustainability of fueiwood
production and consumption at all levels from local to national.

Despite obvious I'nkages and synergies, the two sides of fuelwood problem, demand and supply, are
being addressed in isolation. As can be seen from the aescription of the baseline prejects |, there exist
two types of projects and programs, which largely run in parallel with litlle overlap programmatically
and geographically, namely those dealing with a) Sustainable forest management (supply side); and
b) Clean energy access (demand side). Howsver, the only long lasting solution to this problem is one



where a) the importance and benefits, including economic ones, of sustainable forest management
and restoration of degraded land are fully realized by local community and b) affordable and
sustainable alternatives are available to meet houserold energy needs. Piece-meal programs that
only address one aspect of the demand-supply equation cannot be effective nor sustainable in
addressing the root causes of the problem. I

A. Barriers to sustainable fuelwood consumption in Nigeria: [

Under-developed domestic supply chain: As illustrated in Figure 2 and in the findings of the stove
stocktaking workshop outlined in Annex E, there are a number of domestic clean cook stove
manufacturers in Nigeria, but local production capacities remnain limited, often do not provide
adequate quality of the products, and rely on expensie imports, which drive costs up. Consequently,
do-it-yourself {DIY) stoves are the most popular s.lutions while penetration of efficient second
generation cookstoves is less than 0.1% of the market. Pilot projects are very limited in scz.e or nat
affordable to average consumers (such as SAVESQ that can cost up to USD 100). Scale and a strong
business case are needed to make local manufacturing viable and capable of delivering robust and
affordable stove solutions for the base of the pyramid (BOP), e.g. developing clay stoves in the South
where there are rich clay resources whilst developing metal stoves in the North where clay is scarce.
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Figure 2: Existing Clean Cook Stove Producers in Nigeria (GACC, 2011)

Affordability and access to consumer and start up financing: In the absence of affordable stove
solutions for the BOP, modern and efficient fuel stoves are priced significantly higher than available
traditional solutions or kerosene stoves resulting in an extremely low penetration rate for improved
stoves. Despite three registered Programmatic CDM Stove programs, carbon finance has proven its
limited effectiveness in improving the affordability of the final product. even with a carbon subsidy,
SAVERQ is 3 times more expensive than traditional stoves and under the current circumstances, the



prospects of attracting additional finance through carbon markets do not look promising. Hence, new
financial sources and models are needed to address the affordability barrier, improve access to
consumer financing and thus ensure wider replication and higher penetration rates of EE cook stoves.

Those few efficient stoves which are available on the market in Cross River, Delta and Kaduna
{mainly imported from China and elsewhere) are priced several times higher than traditional stoves:
whiie *he cost of a traditional stove is about USD 2, clesner and more efficient products, like StoveTec
cost USD 20 and above. Many of the micro-finance institutions operating in the three p:lot states are
not marketing or offering financial products or services for the production or purchase of clean
stove/kilns. Compenent 4 of the project will address the affordability barrier by facilitating access to
consumer and start up finance and partnerships with MFls.

Low awareness and penetration rate of alternative energy solutions among rural households
tn Cross River and Delta: Less than 0.1% of households in CRS and Delta State use improved
cookstoves. This is an indication of extremely low awareness and market demand for efficient cook
stoves and other sustainable energy alternatives for domestic fuelwood use. Anart from the
financial/affordability barrier, the main barrier to a higher penetration rate of improved stoves I1s the
prevailing perceptions and attitudes of rural households, especially women, towards new
technologies. People are refuctant to change their traditional cooking practices, have few technical
and business skills and lack understanding of how modern technologies work (even in its simplest
design). Also, the recognition of the linkages between deforestation and its negative consequences on
the one hand and domestic energy use on the cther is often missing. Component 2 of the project will
address this barrier through awareness and training activities, as well as targeted investment in pilot
communities. [

Limited manufacturing capacity and supply of efficient and affordable cook stoves in Cross
River and Delta State: There is only one efficient cookstove program in CSR, the Ekwuk stove,
designed and promoted by the Mfaminyen Conservation Society. However, its uptake remains limited.
Even in the targeted communities only 4,500 products have been buiit. There is no information about
the Ekwuk stove design available in other CSR areas, nor are there any other efforts or programs
underway to promote more efficient cook stoves manufactured elsewhere. To facilitate wider
replication of do-it-yourself stove design like Ekwuk or domestic manufacturing of efficient stoves,
assistance has to be provided to lfocal communities and enterprises to jump start the market, ensure
quality and build a supply chain. But there is a need to conduct a detailed market segmentation study
to ensure that the design of the proposed stove mee.s the needs of the household. Component 3 of
the project will seek to address this barrier. [

Lack of opportunity for private sector participation: The private sector is the main engine of job
creation and the source of nearly nine out of ten jobs in the world. Accordingly, Nigeria's job creation
strategy needs to be embedded within the broader strategy, as articulated in the Transformation
Agenda, to promote private sector growth and entrepreneurship. However, the existing legal
framework suffers from poor enforcement. In addition, there is ineffective coordination among
ministries regulating the private sector and between the Government and the private sector; and many
ministries have limited capacity to implement reforms. Despite those challenges, Nigeria has
significant private sector potential, with investment opportunities in the agribusiness sector. If these
opportunities are realized. they will provide substantial sources of job creation and diversified growth.

B. Barriers to sustainable fuelwood management and supply in Cross River, Delta and Kaduna
State:

Weak institutional capacities for sustainable forest manayement, especially at community
level: Management capacity of the state forestry department and local organizations, such as Forest
Management Committees (FMCs) is rather fow, with v.oor funding, low staff morale, limited technical
training coupled with poor governance issues. Forest laws and policies are obsolete, anc weakly
enforced. Funding for forest management is limited and unsustainable. The land tenure laws fail to
formally recognize community tenure (although in CRS 18 FMCs managed to receive formal
recognition of the Government).



Much of CRS's forest (roughly 400,000 ha) is protected within Cross River National Park, in addition
sizeable tracts of forests fall under Forest Reserves 270,007 ha) and Community Forests {160,000
ha). However, protection of forest boundaries from illeyal encroachment and exploitation is limited by
a shortage of funding, staff, skills and expertise. Even though the Government of Closs Faver and
Delta recognized community oewnership of the forests through the establishment of over 45 forest
management committees (FMCs), their capacities remain extremely limited and only few operational
plans are actually being implemented. As a result, virtually all forest reserves and community forests
are at least partially degraded, and several have no remaining forest cover at all. For example,
despite special protection status, the following reserves have already lost 100% of their forest cover:
Ikom Fuel Wood Forest Reserve, Gabu Yala Forest Reserve, Yache Yala Forest Reserve and lower
Eyong Forest Reserve. The Ekinta Forest Reserve is deforested to about 92%. Component 1 of the
project will work with pilot communities (community owned forests that are contiguous with adjoining
forest reserves) to strengthen their custodial, technical and business capacities for sustainable forest
management and ensure sustamnability of their operations in the long-term. 2

Weak institutions and insufficient policies at state and national level: Poor enforcement of forest
and land laws, policies and regulations, as well as the absence of any policies and regulations which
specifically address efficient energy use by households, promote more EE technologies, further
exacerbate deforestation drivers in Cross River and Delta State and land degradation in Kaduna
State. In this respect, the capacities and mandate of the CRS, Delta and Kaduna Forestry
Committees are not sufficient, especially as far as n “nitoring deforestation and degradation and its
drivers are concerned. Although sustainable fuelwood demand and supply are emboc zd ir national
policies, their implementation remains a great challenge at the state level hence the supply and
demand value chain remains fragmented. I

Low economic value of forests and forest products: There is a loss of revenues from forests due
to poorly designed policies, illegal logging and rent capture (@ World Bank analysis indicates that four
states subsidised the forest industry to the tune of US$ 6.5 miliion in 2003 through a failure to adjust
their fees to their real levels and a failure to capture revenues lost through illeqal logging). This
reduces revenues in the forest sector and therefore the overall capacity to implement and enforce
policies, as well as incentives for more rational and sustainable forest use and management.
Gomponent 4 seeks to develop and infroduce Payment for Ecosystem Services (PES) from forest
conservation measures. -

1.5 Project Baseline

There are also a number of plans, initiatives and projects that are under implementation to balance
the supply and demand of fuelwood and to meet the - 2lwooa and stove targets that were set through
the various established relevant plans, policies and programs. The proposed project b, 'ds ¢ the on-
going and planned initiatives that are in line with the Renewable Energy Master Plan for the promotion
of energy efficiency and energy conservation measures in the end-use sectors and for the promoticn
of RE (Table 3). These current initiatives are expected to generate fuelwood savings and
consequently bring about GHG emissions reduction, and will contribute to the realization of the targets
set by, among others, the RE Master Plan.

i. Annual energy mix and consumption in the overall energy generation sector: As of 2010, the
primaly energy demand fn Nigeria is at 483 PJ, of which biomass contributed 43.5%, petroleum
contributed 45.3%, followed by 5.7% from large hydro, 4% from coal anc- with oniy 1.6% from new
renewable energy (solar, wind). In the absence of the GEF project, this trend is likely to persist under
the baseline scenario, dominated by biomass and fossil fuel {kerosene) usage.

H. Household energy demand of Nigeria in 2010: The total demand of primary energy by different
sectors of the economy is at 483 PJ About half of this total energy demand is from the household and
commercial sector (46.7%), followed by 28.8% from transport, 24 5% from industry and the remaining
from the agriculture sector. With increasing disposal income, energy consumption in the domestic,
transpori and commercial and industrial sectors will cc . tinue to increase.



iii. Annual GHG emissions from fuelwood combustion in Nigeria in the year 2000: the overall
GHG emissions from LULUCF due to fuelwood combustion are 87,385 Mt COze.
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Table 3: Baseline Activities by partners

Co-finance
Budg_et
(USD)

. Component 1: Sustainable Fuel Wood Supply.

- a. UN REDD+ Readiness Programme and Community based REDD+ Country Plan for

Nigeria: The UN-REDD Readiness Program for Nigeria seeks to create the REQD+

i mechanism using Cross River State (CRS) as a demonstration model and is structured in

four cutcomes, two at the Federal level and two focusing on Cross River State, as follows: §)
Improved institutional and technical capacity at the national level (Federal); ii} Framework
for REDD+ expansion across Nigeria prepared (Federal); i) Institutional and tectrnical
capacity for REDD+ in CRS strengthened and iv) REDD+ readiness demonstrated in CRS.
Some REDD+ sensitization activities have already been carried out in Delta State. The
Community based REDD+ Country Plan for Nigeria will support Outputs 5.4, 5.5 and 5.6 of
the former Component 5 presented at the PIF stage.

This GEF-funded project will support Outcome 4 to train and develop certified stove
producers to produce clean stoves for sale as an inclusive business among the pilot
communities as well as to develop a community managed multifunctional piatform in
Cross River and Delta Stafe.

b. EU's Energizing Access to Sustainable Energy in Katsina State (2014 to 2018;: This
is a four year intervention funded by the European Union to improve the fuel wood balance
in Katsina state. The programme is aimed at sustainably improving the fuel-wood balance
and resilience of fivelihoods of rural households in 7 Local Government Authorities in
Katsina state by increasing wood supply through farmer managed natural regeneration
whilst reducing fuet wood demand through dissemination and use of fire wood efficient
stoves. With counterpart contributions from Oxfam Novib and the International Center for
Energy, Environment and Development (ICEED) as Co-applicant, the programme has a
durat:on spanning 4 years, from the 100 of September 2014 to the 9" of September 2018
and will be implemented by both organizations, working with locai partners, taiget
beneficiaries and communities. This GEF funded project will partner with the EU
project to transfer the farmer managed natural regeneration best practices from
Katsina to farmers in Kaduna state.

ush 4
million (as
grant from

2013-2017)

Component 2: Sustainable Fuel Wood Consumption.

National Clean Cooking Scheme {NCCS), Federal Ministry of Environment: There is
also an array of Government and donor-supported ¢ ~tivitiec promoting a transition towards
more efficient and alternative solutions for household energy needs {i.e. fuel wood demand
side), such as the National Clean Cooking Scheme of the Federal Ministry of Envirenment
and its Rural Women Energy security Initiative aimed specifically at addressing the needs of
rural women for sustainable and healthy cocking solutions. Under NCCS, the Federal
Government supports retrofitting of kitchens in public schools, hospitals and hotels across
the country with improved cook stoves and LPG. The National Clean Cooking Scheme is an
umbrella longer term initiative which aims at coordinating all clean cooking energy in the
country towards achieving the Government's goal of 20 million households with improved
cooking =nergy technologies by 2020. This initiative will support Output 5.1 of the former
Component 5 to phase out traditional cookstoves.

Community Research and Development Center (CREDC): Several local NGOs and
community-based organizations, such as the Community Research and Development
Center (CREDC) under the Sustainable Forest Management Project, are also engaged in
awareness raising and capacity building on the local level, sharing knowledge about
efficient cooking technologies and the importance of forest protection. In CRS, the Federal
Government initiated a pilet biogas project in order to diminish pressure on forest resources

Federal
Ministry of
Environment:
usnpz2z
million {grant
from 2015 to
2019)

FMOE: USD
1.9 million
{in-kind from
2015 to
2019)




‘from domestic energy use, but no evidence exists yet 7egarding its implementation.

The Nigerian Energy Support Programme (NESP): NESP funded by the European Union

| and the German Government and implemented by GiZ, in close coordination with its Federal
. and selected state (Cross River, Niger, Ogun, Plateau and Sokoto) partners, aims inter alia
: at increasing the number of rural dwellers with access to improved energy services and
. products. NESP will support a 15-month programme that facilitates access to at least two

improved agro processing technologies for up to fifteen groups and/or cooperatives of rural
agro-processor groups/cooperatives in up to three of the five NESP selected states (e.g. up
to 5 groups/cooperatives per State) and on up to three agro-products — rice, cassava and/or
palm oHl. Given their key role in the clean cooking .:rergy sector, the intervention will pay
special attention to women. Initially proposed primary equipment promoted by NESH
activities will include: institutional improved biomass or LPG stoves and improved biomass
or LPG roasters. Additional equipment that may be supported include: Manual liquid or ail
presses and Solar dryers and solar dehydrators. This initiative will support Quiputs 5.1 and
5.2 of the former Companent 5.

This GEF-funded project will support all the above initiatives to train and develop
certified stove producers to raise awareness and nroduce stoves for sale tn the pilot
_communities as an inclusive business.

Component 3: Domestic Industry for Clean Cooking Solutions. Several fuel efficient
solutions (commonly region or segment focused) are already in or entering the market, with
competition emerging in several states, but their penetration and market share remain
extremely limited: less than 0.1% of all Nigerian households use improved stoves (See
Figure C3 in Annex C).

a. ICEED: To support domestic industry, ICEED in partnership with the Energy Commission

of Nigeria supports the establishment of the Nation:! Clean Cookstoves Developmeit and
Testing Laboratory at the University of Nigeria (Nsukka, Enugu State); this partn=rship
helps develop technical standards for stoves, provides testing and certification services

i refated to stove technical gquality, indoor air pollution, and energy efficiency, as well as

supports local MSMEs in improving the quality of their products. These initiatives support
Outputs 5.1, 5.2 and 5.3 as proposed under the former Component 5. Given the fimited
GEF resources and to avoid duplications, national stakeholders recommended that there is
no need for this SFM project to support Cocmponent 5.

b. Nigerian Developmental Acsociation for Renewable Energies (DARE): CARE and
the German non-governmental organisation Lernen-Helfen-Leben e V. (LHL 2.V} are jointly
implementing a CDM project entitled “Efficient Fuel Wood Stoves for Nigeria® whereby the
revenues from the CER sales are used to subsidize the sales of highly efficient cook stoves
SAVEBO in the Northern regions of Nigeria®. The project is expected to support distribution

i of up to 13,000 SAVEBOC systems and thus prevent the emission of 300,000 tCOz until
| 2019, Nevertheless, the project is an important part of the baseline activity because it

proves the viability of the business and financial model! for efficient cook stoves in MNigeria
{provided that the carbon benefits of such a project are moneiized). Other PoA developers
are C-Quest Capital. This initiative will support Qutput 5.1 to phase out traditional cookstove
as proposed under the former Component 5.

€. SME Fund (SME): The SME Fund seeks to provide low cost, clean and safe cooking
energy for households at the bottom of the economic pyramid through their 2G proprietary
Celiulose ethanol bio process. The organisation has successfully launched one of the
largest and fastest growing clean cooking and lighting programmes in Africa. This was
accomplished through a vertically integrated business model that dramatically reduces
costs in both manufacturing and distribution, by creatively using social marketing, thereby
economically empowering independent distributors. The SME Fund has reached over
230,000 households with their ethano! stove and has sold over 2 million litres of gel. With
the growing demand, the SME Fund is looking to have 1 micro distillery end 2 gel plal.is at

ICEED: USD |

2 million (as

grant from
201510
2019)

DARE: USD

1 million (as

grant from
2015 to
2019)

SME: USD 2
million {as
grant from

2015 to
2019)
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- the community ievel to meet the demands of communities and raise awarenass of their
: ethanol stove.

d. Mtaminyen Conservation Society: In CRS specifically, the Mfaminyen Conservation
Society supported the indigenous design of an irmproved cookstove (Ekwuk! and its
dissemination across the states: over 4,500 products were sold. The CRS Government
committed 100,000 USD to further scale up its production. These efforts, nowever, fall short
of the potential and need of the region. The GEF-funded project will support all the
above initiatives to scale up clean fuelwood and ethanol stoves among the pilot
. communities.

Component 4: Financing for Clean Cooking Solutions.

' a. Fortis MFI (FMFB): Nigeria has a relatively large and well-developed micro-finance

sector with a cumulative loan portfolio of over US) 350 rln. Some MFls have resently
started offering structured loan products to households for energy access soluticns, sush as
improved cook stoves, LPGs, solar PV systems, etc. However, the demand is tow and so is

Fortis MFI:
usD 3
millior: {as
grant from
2015 to 2019

the volume of transactions in the market segment. In CRS, there are 14 registered MFls,
but no visible involvement in financing improved energy access. The GEF-funded project
will support and train MFI staff to design, develop, test and improve value chain
financing products and services to scale up sustainable fuelwood and clean stoves
among the pilot communities.

Total UsD
16,400,000

1.5 institutional and Stakehoider Analysis

During the project identification and preparation stages, stakehoiders consisting of relevant agencies,
non-government organizations (NGOs) and private sector groups who could contribute to the
successful implementation of the project have been i entified. To generate buy-in and strong project
ownership, a participatory workshop and individual face-to-face consultations were congucted to
assess their needs, identify problems and suggsst solutions, clearly define their rolefinvolvement
during project implementation and ascertain their commitment to the objectives of the project. As
these stakeholders are also beneficiaries of the project outcomes, their participation and commitment
are ensured, which adds assurance to the success of the project. A description of the public, private
and CSO stakeholder groups and their involvement in the project as well as the benefits they can
expect to receive are presented in Annex B. Also a detaiied description of the ECN and FMOE, which
will play a key role during project implementation, is also presented in that annex.

The Praject Board, which is the highest level of supervision during the proiact implemer.zation, will be
comprised of representatives from the funding/co-funding agencies, senior representatives of relevant
Government agencies and other entities, as appropriate. This will ensure an integrated approach to
dealing with the challenges and opportunities that takes into account the interests of all stakeholders,
including cross-cutting concerns/activities that incorporate and support gender equaiity and marginal
group participation. The Project Management Unit (see section 4) will be in direct regular
communication with all stakeholders while actively participating in relevant events and organizing
warkshops and training seminars.



2. STRATEGY

2.1 Policy Conformity
2.1.1 National and Regional Alignment

Alignment with National Aspirations: Nigeria Vision 20: 2020 and Transformation Agenda (2013-
2018). The Federal Government of Nigeria (FGN) has put forward an ambitious vision for the
country’s economic development by 2020: Nigeria Vision 20: 2020 {(FGN 2010} it is not only a road
map for economic growth, but is also intended to be the foundation of future long-term sustainable
development by giving equal value to these additional three piliars:
= [nstitutional: to promote responsible leadership, transparency, accountability, rufe of law, and
security of lives and property,
= Social: to improve the nation's prospects for achieving the Sustainable Development Goals
{SDGs) and creating employment in a sustainable manner; and
» Environmental: to halt environmental deg dation and promote renewabie energy and
climate change mitigation and adaptation.

The project is in line with the GEF-6 Climate change mitigation strategy to remove the barriers to
access to affordable alternative energy by introducing the necessary legal, institutional and regulatory
frameworks for scaling up of bioenergy solutions. It is designed to remove the technical barriers by
providing the Government agencies, manufacturers and importers with technical assistance and a
certified independent testing facility to measure the energy consumption of end-use appliances. It also
addresses the informational barriers with a component to carry out outreach programs designed to
sensitize the Nigerian populace on bioenergy and ensargy efficiency concepts and its potential for
socio-economic development.

Regional Alignment and Harmonisation: The fifteen member states of the Economic Community of
West African States (ECOWAS) have expressed the need to mainstream renewable energy and
energy efficiency into their national policies. In this regard, the ECOWAS Renewable Energy Policy
(EREP) and the ECOWAS Energy Efficiency Policy (EEEP) were adopted by the ECOWAS Counci! of
Ministers and the Authority of Heads of State and Government in 2013. The vision of the EREP and
the EEEP is to secure an increasing and comprehensive share of the Member States’ enerqgy supplies
and services from timely, reliable, sufficient, efficient, ~ost-effective uses of renewable energy solirces
enabling universal access to electricity by 2030 and a inore sustainable, efficient and safe provision of
domestic energy services for cooking. The EREP and EEEP recognize woodfuels {firewood and
charcoal), which are used for domestic cooking purposes and commercial applications, as one of the
renewable energy options that are not utilized efficiently but have the potential for development in the
ECOWAS region. In the region, woodfuels represent the bulk of final energy consumption, reaching
up to 70-85 % in some counfries. Within these policy frameworks and specifically under the
programme for Supporting Energy Efficiency Activities in West Africa, a clean cooking initiative was
launched in October 2012. The West African Clean Cooking Alliance (WACCA) aims o ensure that
the entire population in the region has access to clean, safe, efficient and affordable cooking fuels and
devices by 2030. WACCA will explore both the supply and demand side of the cooking chain and
introduce efficiency where necessary to improve the fuel supply and demand characteristics for better
access and mmproved living conditions. This GEF-funded project will partner with WACCA o
mainstream the demand side management of biomass and to develop regional harmonization on
standards and labels for improved cookstoves and charcoal kilns.

21.2  Country Ownership and Eligibility

The Federal Government of Nigeria signed the UNFCCC convention on June 13th 1892 and ratified it
in August 1994, Nigeria ratified the Kyoto Protoco! on he 10t of December 2004. The -urrent project
was designed after extensive consultation with key public and private sector stakehoiders, thus there
are extensive inputs from the key relevant agencies of government such as the NCCS, Federat
Ministry of Environment, Forestry Commissions, ECN, SON, NACC, NGOs (ICEED, CREDC, DARE,
SME Fund) and financial institution (e.g. Fortis MFI}. The project fits into the government's Vision



20:2020 to replace 50% of firewood consumption for cooking by scaling up and replicating alternative
clean bioenergy and reducing reliance on unsustainable firewocd by promoting bioenergy standards
and bes! practices. This SFM project is also wen alig red wit. the measures highlighted in the INDC
submitted by the Government of Nigeria to LINFCCC on 28 November 2015 to promote energy
efficiency by 2% per year (30% by 2C20) and promote climate smart agriculture and reforestation. No
activity in this SFM project wifl directly or indirectly support fossil-based fuel uses,

2.2 Project Alternative

The GEF-funded alternative will address the above barriers to balance the demand with supply
through sustainable fuel wood management in Nigeria, with a specific geographic focus on Cross
River, Delta and Kaduna States. Its objective is the sustainable fuel wood production and
consumption to secure the flow of multiple environmental benefits, including carbon storage and
sequestration, and ensure that basic human development needs are met without compromising
ecosystem ability to provide global environmental services. —

The project is designed to comprehensively address one of the major causes of deforestation in Cross
River and Delta State and land degradation and desertification in Kaduna State, specifically the
unsustainable use of non-renewable fuel wood in rur: | and peri-urban areas. To protect and secure
forest and fragile land resources to meet local needs, the project will [} in partnershiy; with *he UN-
REDD programme, support national and state-level efforts in CRS and Delta through sustainable
forest management and ii) Great Green Wall program to restore degraded land in Kaduna through
sustainabie land management to develop agroforestry woodlots. At the same time, it will work with
national and international partners, value chain actors, technology providers, private sector, financial
organizations, and lecal communities to identify and promote a set of alternative clean energy
solutions to reduce their demand for fuetwood. : 1

The geographic focus of the proposed project in Cross River, Deita and Kaduna states are for the
following reasons: a) The State Governments of CRS, Delta and Kaduna are at the forefront of the
climate change, forest and land conservation agenda In Nigeria, e.g. CRS has formulated its low-
carbon vision for the State: “Within 10 years, Cross River State will have 1 million hectares of forest
land managed for climate change friendly activities that will include carbon, non-timber forest
products, sustainable tfree crops and ecotourism. The aim is fo create a new jow carbon economy for
the stale based on the sustainable management of its forests.” by UN-REDD+ selected CRS as a
pilot to demonstrate its REDD+ readiness modef; c) UN-REDD+ has targeted Delta State as the next
state to replicate the success in Cross River and the chosen communities have already been
sensitized on the REDD+ programme and its benefite d) Unie the frontline desertification state, the
Great Green Wall program has alsc targeted Kaduna as a buffer state to ~revert future
desertification. All of these programmes provide a sound baseline to superimpose additional GEF

because the lack of clean energy access puts additional pressure on high conservation value forest
and fragile land resources in Cross River, Delta and Kaduna State. The UN-REDD, Great Green Wall
and GEF partnership in the three states can therefore offer a timely and truly comprehensive,
innovative and integrated landscape system approach to addressing the root causes of deforestation,
land degradation and desartification.



The project will promote the supply and demand of affordable and sustainable energy afternatives
among rural communities with a special focus on wormen and the most vulnerable groups, by building
an inclusive value chain, improving the techinology base and access to financing. as well as by
strengthening community forest and land management best practices with a robust institutional
framework. Furthermore, the project will help to develop and propose for adoption relevant state-level
and national-level policies and programs to support wider rephcation and scaling-up of successful
integrated forest, land and energy management pract ses an'* ¢clean techinclogies for sacuring access
to clean food, clean energy and water across Migena Figure 6 shows how with GEF supnort, the
proposed project will remove the barriers that hinder the widespread utilization of improved
cookstoves and efficient fuelwood technologies, thereby contributing to energy savings, reduced
demand for non-renewable fuel wood and GHG emission reductions.
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Figure 6: Rationale for intervention: Qvercoming the technical, regulatory and financial
barriers for the scaling up of renewable fuelwood and clean stoves as inclusive value chain
business development in Nigeria

Local production of affordable and high quality st:-ves: Ir. the North, clay insulated stoves are not
very popular nor common due to the lack of good quality clay. Transperting clay from th > South to the
North would be prohibitively expensive. Hence open fires and stoves made from scrap metals are
common. Given that many households in the BOP will not be able to afford the expensive imported
stoves (e.g. Save 80 cost USD100), DARE has started working with experts from Germany {o test
and assemble a metal stove for less than USD 10. A prototype is currently being tested that is
showing great promise and can be as efficient as the Save 80 stove with 40% thermal efficiency in
the water boiling test. There is great potential to support this initiative to develop a viable local
business to assemble affordable metal stoves by trained unemployed youth and women. in the South
with kigh clay deposits, Toyola Energy is mzking cla; stove liners with metal parts imported from
China for local assembly.

2.3 Design Principles and Strategic Considerations



The project is designed to balance the supply and demand for fuelwood through a Bottom-up
approach cf leveraging private sector resources to girovide inclusive financial incentives (start-up
loans, matching rebate schemes) and market mechanisms to secure the supply and stimulate
demand for energy efficient stoves/kilns and certified fueiwood.

in light of the barriers mentioned above and baseline initiatives, this project proposes a series of
integrated interventions mostly focused on value chains Steps 1, 2 and 5 of the fuelwood value
chain {improved supply and efficient utilization) —~ see Figure 7. Forest management (Stage 1) is
covered under the UN-REDD+ programme in Cross River and Delta State has been sensitized on
REDD+ activities. The project’s focus on supporting sustainable iuglwood production seeks to protect
whatever forests are still left in Nigeria whilst seekina to restore degraded land for the production of
renewable fuelwood to balance demand with supply n the pilot areas (Stage 2). Where the use of
non-renewable fuelwood is a primary driver of deforestation, the introduction of improvéd stc /es/kilns
i1s the most powerful tool in both reducing emissions and increasing forest cover (Stage 5).

1. Sustainable Forest 2. Certified a. Transportation 4. Fustwood 5. Fuehwood
and Land Management Fuelwood retait consumption
production

Figure 7 — Fuelwood Value Chain — Interventions by Stage

To ensure effective coordination and integration, the inter-linkages between the different components
and interventions/phases of the fuelwood value chain (whether funded by GEF or other stakeholders)
must be considered in & holistic manner and seen in their entirely to understand why it is essential to
approach the problem via a comprehensive value chain approach to maximize mitigation and
resilience benefits. Numerous studies have confirmed that the optimization of emission reduction
benefiis can only come from holistically addressing all parts of the fuelwood value chain n an
integrated manner. In this way the project is following established best practices and is integrated with
and complementing a series of interventions across the full fuelwood value chain.

The project and its associated baseline co-finance together seeks to transform the Nigerian fuelwood
value chain from the scenario described in the left side of Figure 8 (unmanaged and informal} {o the
scenario described on the right side (managed, sustainable and formalized).
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Figure 8 —~ Woody Biomass Energy Production showing desirable transition stages
Source: (2011) Bundies of energy: The case for renewable biomass energy, IED

The goal of the Project is the reduction of GHG emissions in the domestic, institutiona! and industrial
sectors of Nigeria through integrated and sustainable fuslwood production and utilization, and
promotion of sustainable biomass energy technologies in Nigeria using output based and market
based approaches.

Based on the above strategic considerations, the Project will focus on four major components as
follows:

» Component 1. Sustainable fuel wood supply

= Component 2. Fuelwood Demand Management

= Component 3. Domestic Industry for Clean Cook Stoves and Other Clean Energy
Alternatives

= Component 4. Financial models for sustainable fuelwood management.

Each of the above compenents will have specific activities that are designed to produce outputs
leading to the following outcomes, respectively:

» OQutcome 1: Models for sustainable fuslwood production demonstrated in-

a. Atleast 10 communities in Cross River and Delta State leading to:
* 50,000 ha of forestlands under improved multifunctional forest management;
* Forest Management Committees (FMCs) created/strengthened in SFM

b. Atleast 10 communities in Kaduna State leading to:
= 3,003 ha of degraded land restored with Sustainable Land Management measures

like woodlots;

= SLM Management Committee created/strengthened in SLM

* Qutcome 2: Improved awareness and acceptance of alternative (renewable and more
efficient) energy technologies for domestis, stitutichal and industrial sub-sestors in Cross
River, Defta and Kaduna States. Increased penetration of improved/alternative energy
technologies for domestic needs in targeted communities by at least 20% (BAU: 0.1%},
Avoided emissions of 40,000 t CO: egfyear from combustion of un-sustainable biomass in
inefficient cook stoves/kilns (reptaced by more efficient or other alternatives)



= Outcome 3: Improved efficiency, quality and affordability of domestically manufactured
cooking/heating  appliances for domestic, institutional and  industrial  sub-sectors
Strengthened domestic supply chain for EE/RE cooking and heating appliances -

» Outcome 4: Consumer financing model for EE cook stove/kiln successfully operates. Sales of
efficient cook stoves/kilns increased by at least 20% in Cross River, Delta and Kaduna State.
Investment in sustainable forest management in Cross River and Delta State increased.

2.4 Project Objective, Outcomes, Qutputs and Activities

The SFM Project has the following Project Objective:

| Project Objective: Sustainable fuelwood management in Nigeria secures multiple
environmental and socio-economic benefits, including reduced GHG emission from reduced
wood fuel consumption, enhanced carbon storage and sequestration, as well as improved
rural livelihoods and opportunities for local development,

The Project has been designed to implement four components that are expected to generate
outcomes that, when achieved, will realize the Projec - Objective. The Project seeks to overcome the
technical, financial, marketing and investment barriers to balance the supply and deima:d of "Jelwood
by scaling up of supply of certified sustainable fuelwood and reduce consumption through access o
certified clean stoves/kiins.

Each project component will comprise of activities that specifically address a particular category of
barriers.

Component 1: Sustainable Fuelwood Supply (GEF funding: USD 1,322,358: Co-funding: USD
3,400,000).

Qutput 1.1: Assessment of the availability of biomass (deadwood, crop residues and livestack
wastes) and prospects of the rural subsistence supply and business opportunity of fuel wood
conducted

Under this output, a study will be carried out to collect baseline data on the supply and demand of
fuelwood from protected forest, woodland and farmstead at the selected pilot sites. The study will
determine the elasticity of the fuelwood supply and demand (rrices of cooking energy) scenario which
are determined by avaitability of cooking fuel {pruning, twigs greater than 2 cm and offcuts from
standing trees, fallen or standing dead trees), method and labour required to collect' and tran.port the
fuelwood and if traded their prices. The data will highlight how flexible the supply and demand chain
's, and how quickly end users switch between sources (forest, woodiot, garden, farm yards, crop
residues)®. The data will reveal the key drivers for deforestation sither from fuelwood demand for
coltage industrial and processing needs or household cooking needs. Commercial drivers for
deforestation will also be estabiished. The potential for biomass energy from crop residues and
livestock waste as direct cooking and thermal fuel or processed fuel (briquettes, pelleting) will also be
assessed.

The data gathered from seasonal samplings of deadwood volume, sizes and usability will inform
decisions on how the deadwood are being utilized: documentation on the pattern of community
foraging and fuelwood coilection best practices and by-laws on regulated collections; support viable
business in excess of the community’s requirement. The study will provide useful information on the
need to replant as well as the trading patterns and movement of the fuetwood. The data will also be
used to deveiop knowledge products to raise awareness on the critical need to balance supply and
demand of fuelwood under Quiput 1.6 in order to prevent deforestation and land degradation.

" In Kenya, trees outside forest supply half of fuelwood demand, In West Java, % come from farmyard and gardens ant /3 fro-: bronches
ond twigs. In semi orid reqions where the regrowth is sfower ond there is high popufation density, fuefwood could be a driver for
deforestation aften exacerbated by tgh institutional processing ond industrial demand,



Activities are:

» Conduct a baseline survey to assess the technical and physical availability of biomass
{deadwood, plant and livestock wastes) and the elasticity of the supply

* Assess current biomass utilization (deadwooed, plant and livestock wastes) at the community
ievel and opportunity for trading and business

Output 1.2: 3,003 ha farmer managed woodlots established under agroforestry and FMNR
system for certified sustainable fuelwood supply in pilot communities

To address the chronic shortages and imbalance of the fuelwood sector in semi-arid zones, this
output seeks to demonstrate the sustainable supply of renewable fuelwood from degraded land using
SLM best practices such as agroforestry woodlots and farmer managed natural regeneration. With the
support of an Agroforestry expert, this output seeks to promote SLM best practices using agroforestry
to interplant selected leguminous multi-purpose trees (timber and fruit trees) with short term crops and
farmer managed natural regeneration to provide fuelwood. 3,003 ha wil! be planted on private land of
between 2 to 3 ha from 1,300 landowners that have been identified by DARE and Samura College of
Agriculture, Ahmadu Bello University in Kaduna. The project will partner with DARE, Kaduna Forestry
Commission and Samaru College of Agriculture to implement and coordinate the operations.

Activities are:

* in partnership with DARE, Forestry Commission and SCA, deveiop knowledge products on
Sustainable Forest Management (SFM) and Sustainapvle Land Management (SLM) best
practices,

» Organize participatory and gender sensitive iachnical and business training for value chain
actors (inputs suppliers, farmers), public stakeholders (extensionists, R&D) ana 20 rmale and
female business agents on nursery and agroforestry woodlot establishment and maintenance:

* Selection, establishment and maintenance of 20 nurseries on farmers' land to produce 1.8
million seedlings or clonal cuttings (18,000 seedlings/cuttings per year per nursery over 5
years),

= Distribution and planting of seedlings/cuttings and maintenance of the trees in 3,003 ha
woodlot; and

* Establish the supply chain, marketing and tradirg of certified fuelwood and farm produce

Output 1.3: Sustainable community-run forest management systems established over an area
of 50,000 ha

The implementation plan for SFM in Cross River and Delta State is described in great detail in Annex
C. Table C2 shows the pilot community and hectarage and the number of households to be trained In
SFM best practices. Based on the knowledge products developed under Activity 1.2.1, 1,111
households, foresters and SFM Management Committee will be trained by an SFM expert on how to
manage their forest sustainably and how and when to collect deadwood, fuelwood from coppicing,
pruning and offcuts of greater than 2cm.

In collaboration with the REDD+ project team in CRS and Delta State and based cn Cutput 1.1, the
methodology and procedures (frequency, species, size, volume, recording) for the sustainable
extraction of fuelwood from the protected 36,000 ha forest lands in CRS and 14.000 ha in Delta state
will be designed, developed, field tested and improved by the SFM Expert. The monitoring of the
supply and demand of the fuelwood in each community will be carried out,

Activities are:

= Organize participatory and gender sensitive technical and business training for value chain
actors, public stakeholder: (extensionists, R&D staff) and 30 business ager:s on SFM best
practices;

= Design and develop methodology and procedures for the extraction of fuelwood from
protected 50,000 ha of forest land in Cross River (36,000 ha) and Delta State (14,000 ha),

= Establish the supply chain and marketing and trading of certified fuelwood and non-timber
forest products (e.g. spices and medicinal plants)



Output 1.4: Community Energy Enterprises (CEE) with multifunctionel platform (carbonization
units, e.g. efficient charcoal kiln; agro-forestry processing units, marketing and IT center)
established

In addition to securing access to renewable fuelwood from protected forests and woodlots on an
individual household basis for subsistence use, there is also a need to demonstrate the feasibility of
adding value and converting the collectively harvested fuelwood from proiected forests and
community woodlots into charcoal or to power and operate the agro-processing multifunctional
platform. The primary objective is to test a modet ‘or collective sustainable fuelwood production,
whereby fuelwood producers for charcoal production or agro-processor groups or cooperatives will
have access to, and manage, forest land in Cross River and Delta and woodlot in Kaduna.

In partnership with the SFM and SLM Management Committee, the CEE with multifunctional platform
(MFP) will manage the forest and woodland to produce wood on a sustainable basis for improved,
efficient and certified fuelwood production on a commercial basis. The models will demonsirate
whether providing fuelwood or charcoal producing groups or agro-processing cooperatives with
access to forests and woodiot, with obligations to manage and harvest trees on a sustainable basis,
can work and be profitable. Gurrently, local authorities, chiefs, landholders and the Forestry
Commission must approve production of fuelwood on lands they control, and receive some form of
payment for harvesting wood and producing fuelwood on and from inat land. A CEE will be
established in each pilot site in Cross River, Delta and Kaduna State.

There are several different types of capacity building and training that will be necessary for these
CEEs including:

1 Business Skills ~ How to work as a Joint Venture Enterprise (NCCS, ECN, Ministry of Trade,
Industry and Investment);

2. Technical Skills in the Area of Forestry anc Woodlut Management, Sustainahle Harvesting,
Tree Species Selection, Operations of Nurseries, Replanting (REDD+, FD, forestry
NGOs/CBOs such as CREDC, DARE, SME Fund, ICEED, etc.)

3. Technical Skills {for charcoal) in Improved Charcoal Production, Including Wood
Harvesting and Cutting, Drying, Retort Kiln Design, Construction and Operations - Efficiency
Improvements to Maximize Output with Least Input. (ECN, FD)

4. Technical Skills for Commercial Fuelwood in Wood Harvesting, Coliection, Bundling (FD,
NGOs);

5. Operational and Management Skills ~ How to Set up a Successful Business and Manage a
variety cf Peopls from Different Backgrounus (Business Agent, SME, CREDC, ICEED,
DARE, Social Business);

6 Commercial Skills including Accountancy, Bookkeeping and Commercial Operations
{Business Agent, MFt, Social Business),

7. Marketing of Production including any Branding (Business Agent, MF!, NGOs)

Activities are:

Develop the Community Energy Enterprises (CEE) with multifunctionat platform value chain
Define the roles and responsibilities of the CEL

Work with local leaders to select members for CEE :

Provide Training and Capacity Building to the Community Energy Enterprises with
multifuncticnal platform

Output 1.5: SFM and SLM Management Committes established and capacity enhanced in
community-based forest and landscape management and business best practices

To generate strong buy-in and project ownership, men, women and youth from the local community
will be selected to sit on the SFM and SLM MC to plan, coordinate, implement, oversee and monitor
the project implementation. It is critical that the SFM and SLM MC are #lly capacitated in order to
ensure the sustainability of the project results beyond the GEF project.

Activities are:

e



* In partnership with community leaders and eiders, identify and select male and female
members of the local SFM and SLM Management Committee

= Through a participatory approach, define the r.les and responsibifities of *he SFM and SLM
MC members

* Develop knowledge products and conduct technical and business training for male and female
business agents and SFM and SLLM MC members

Output 1.8: Awareness raising campaign on sustainable fuel wood production and other
benefits of SFM and SLM conducted

Awareness raising campaign will be planned and implemented to sensitize stakeholders on the cause
of fuel wood deficiency and impact of deforestation and benefits of their collective actions to generate
strong buy-in ard enthusiasm and ownership. Stakeh. 'der engagement is integral to the development
of an effective strategy for SFM and SLM implementation in Nigeria. This output aims z ens:--ing that
all stakeholder groups at all levels have a better understanding of the SFM and SLM programme,
better definition of expected roles and responsibilities, etc. Stakeholder engagement emphasizes
increased awareness raising, integration of SFM and SLM initiatives with safeguard measures and
broad invelvement in implementation to help ensure effective communication and informed decision-
making.

Critical to the process of engagement is the active involvement and support of local level institutions
and stakehciders such as traditional authorities, chiefs land owners, land users, community and faith
based-institutions and community members. This is because they live closast to forest resources and
thus have a critical role to play in conservation in the light of their rich knowiedge and experience in
natural resource management as well as the fact that forest resources often serve as the primary, if
not the only, source of their livelihoods. Additionally, benefit sharing, which is one of the key issues for
SFM and SLM, requires very extensive consultation and participation of national stakeholders at all
levels in the planning, decision-making and implementation of these arrangements. There is therefore
the need to engage all stakeholders significantly affected by, involved in implementation of, or
otherwise interested in SFM and SLM.

Activities are:

* Based on needs assessment, deveiop easy to use knowledge products {training manuai,
leaflets, brochures, podcasts, videos) for raising awareness on the benefits and best practices
on SFM and SLM

* Organize workshops, roadshows, annual Cooking Energy Summit, TV and radio to raise
awareness and to educate, sensttize and engage public, private and CSO and faith-based
stakeholders on the causes and impacts of fuel wood deficiency and deforestation and the
benefits of SFM and SLM in targeted 3 States and nationwide

Component 2: Fuel wood Demand Management (GEF funding: USD 640,000: Co-funding: USD
3,880,000).

Output 2.1: Feasible EE and alternative energy solutions identified.

A Cookstove Business Development expert will be hired to develop a business plan to map out the
EE and alternative technology and how they could be improved, produced, distributed and scaled up
as inclusive business according to affordability and market segmentation. The plan will identify who
are the value chain actors to serve the BOP market and ho-v they could be incentivized to supply,
produce, distribute and retadl the improved cookstoves.

Activities are:
= Conduct a detailed market segmentation study to identify needs, gaps, opportunities and
challenges for the promotion and distribution of suitable clean stoves/kiins for households at
the bottom of the pyramid
* Develop criteria to select and recommend feasible EE and alternative energy solutions for
demonstration in the domestic sector at the pilot community



Qutput 2.2: Energy efficient cook stove/kiln distribution program designed, validate¢ and its
implementation monitored

Based on findings from Output 2.1 and according to the implementation and distribution plan
proposed in Annex C, the final cook stove distribution programme will be validated and the
implementation will e monitored by the project team. The distribution and scaling up plan will develop
& pipeline of prioritized areas to be covered based on market segmentation: needs, materials,
suppliers, producers, resources, priority area, readiness for adoption and affordability. The project will
pilot the implementation of SFiV activities in Cross River, Delta and Kaduna State within its
implementation period. These SFM activities are expected to have a longer lifespan, and their scope
Is expected to grow over time. As an example, the project will support the implementation of a robust
MRV framework and the operation of a performance based payment system with clear exit strategy. It
is expected that these SFM activities will continue their operation with additional public/private SFM
programs supported by FMOE, ECN and NACC.

Activities are:
* Validate and finalize the implementation and distribution plan on how the selected technology
will be produced, distributed, scaled up and rronitore to meet domestic cooking needs in the
pilot communities

Cutput 2.3: Participatory technical and business training provided for end users on clean
energy technologies for domestic {women) sector.

This output seeks to strengthen the knowledge (understanding and accepting new information) and
skills base (having the ability and empowerment to do something new or in an improved way) of the
end users. This will empower end users to make wise and weli-informed decisions in the purchase of
improved cookstoves. They will be able to spot sub-standard cookstoves and demand high quality
stoves and after sale services and thus contribute to quality improvement,

Activities are:

» Develop easy to use knowledge products {leaflets, brochures, manuals, factsheets) to support
end users (e.g. women, trade associations) to create demand for aspirational £E stoves/kiins
for the domaestic sub sectors.

= Organize participatory training workshop to educate, sensitize and empower the end users to
create demand through cook stove demonstration, site visits and word of mouth to reduce
supply risks.

Output 2.4: Marketing and awareness raising campaign for clean stoves/kilns conducted

Based on review of lessons learned, needs and gaps of current outreach programmes and campaigns
and the baseline study conducted under Activity 2.1.1, knowledge products (leaflets, manual,
brochures, factsheet, podcast, social media, bvD, CD) from Output 2.3 will be used to raise
awareness on the benefits of clean cook stoves and kiins for the domestic, institutional and industrial
sub-sectors.

To have real desired impact with great absorption and penetration rates and genuine long-term
uptake, creative marketing and public awareness on stoves/kilns and fuel efficiency will need to be
sustained for at least three years (text messaging, billboards, radio, TV drama, Nollywood). People
can remember radio and TV commercials and easy-to-remember jingles. This will help to push the
tipping point of stove sales.

Activities are:
= Deveiop easy-to-remember marketing and awarenzss raising knowledge products
(advertising flyers, banners, factsheet, slogans and jingles for radio and TV) tailored for
meeting local neads.
» Organize marketing and awareness campaign through various local and natior al ed ~ational
{(school, radio, TV) and advertising media, e.g. billboards, shops, malis, radio, TV drama and
documentary and film industry (e g. Nollywood).



Qutput 2.5: Energy efficient cook stove distribution program implemented for 20,000 improved
cook stoves for the BOP market

As BOP families spend a higher proportion of thair h rd earr 2d income (up to 50%) on cooking fuel,
this output seeks to design, field test and improve affoidable and high quality stoves and fuel for these
vulnerabte families. The objective is to snecify clean stove technology propositions for e BOP
market segment with potential for scaled up development and to recommend the best possible modet
for scaled up replication. By the end of the project, the Nigerian government should be able to know
where the opportunity lies and whether the technology investments in clean stove cottage industry are
viable,

The details of the distribution plan are presented in Annex C covering: improving the supply chain,
implementation structure and access to finance. This output will build upon the progress made by
existing actors in the country to develop a viable market system for the production and distribution of
energy efficient cook stoves and kilns, and will scale this up nationally reaching households in all 6
geo-political zones of the country.

The primary focus will be up-scaling of cookstoves that have been selected under Output 2.1 {e g. the
clay stove promoted by Toyola Energy in Lagos and other stoves that they are currently developing,
Envirofit Stove, Clay Ecostove, Ben 2-3 Metal stove). The production and distribution model consists
of selected enterprises that are producing different components and producing stoves. These
businesses will retail the stoves from their premises in the pilot community and also sell the stoves
wholesaie to small shops and kiosks in the commu™ 'ty ana to a network of businesses they have
established in rural areas of the country.

In addition, these businesses act as a lead firm in supporting other micro-enterprise producers in the
pitot communities, providing training and selling production inputs and manufacturing equipment, To-
date, informaf trainings are taking place but these will be formalized and upgraded with certificates.

Under this output, it is anticipated that more than 50 micro-enterprise stove producers will be trained,
certified and established in the pilot communities and in district towns around the country. Training
where participanis will be at teast 50% youth or women will be provided by the lead firms in the
commupity, and the small cost of initial teols and parts for production will be subsiri-ed {Startup
Programme), will be provided on credit by the lead firms, or will be enabled by access to a
microfinance loan (e.g. Fortis) to be developed under Output 4.1. The matching rebate scheme
developed under Output 4.1 will also be tested, monitored and evaluated and upgraded during project
implementation.

Activities are:

* Prepare design drawings, consfruction procedures anc manuals for the construction and
operation of energy-efficient cookstoves _

* Agreement with local fabricators on the produ_ fJon of the furnaces/stoves and training on their
design and operational features

= Production, installation and dissemination of furnaces/stoves to end-users

®=  Conduct of training and awareness campaign on the use, maintenance and benefits of
energy-efficient furnaces/stoves

*  Reguiar monitoring and evaluation of installed furnacas/stoves

= Improvementin the design based on results of the monitoring and evaluation activities

* Promotion and replication of re-designed furnaces/stoves to remaining households and
community-based institutions

Output 2.6;: Other alternative energy solutions tested and piloted at household andior
community level (i.e. biogas, LPG, ethanol and solar-based solutions)

Based on recommendations from Qutput 2.1 and in order to provide afternatives to fuel wood, other
forms of cooking energy such as biogas, LPG, ethanol and solar-based cooking will also be
demonstrated. The final choice of the alternative technology will be decided by the community during
project implementation. This output seeks to build on the success of the manufacturers of household
cookstoves under Quiput 2.5, to green the cottage industry and institutional gooking value chain by
generating market driven supply of industrial and *stitutio “al cookstoves/furnaces/kilng ‘o create



cleaner, safer, and more hygienic working conditions whilst creating green jobs. In the public sector
there is also much need for institutional staves in schools, hostels, prisons and hospitals. Production
of these stoves is likely to be centralized, with businesses constructing/installing the stove on the
premises of the consumer. The stoves will be constructed from local materials using rocket-design for
large pots or energy efficient ovens. This output will work closely with RUWES, Fortis and NACC in
developing mentoring and business incubator programs in greening the value chain.

After the private sector participants are mapped out and their potential roies ascertained, the project
team aiong with RUWES and NACC and government ieam will formulate a framewaork for partnership
between ECN and the entrepreneurs that is workable, effective and provides benefits and ir. 2entives
to all parties concerned (see details in Annex C}. This will entail detailed discussions with all parties
concerned and the possibility to use tested models and innovative output-based schemes as
appropriate. Support mechanisms in the form of capacity development and/or financing incentives to
micro-entrepreneurs will be agreed as part of the public-private partnerships that will be created. Such
mechanisms will be made in synergy with other activities in this Project,

The implementation of the public-private partnerships formulated in Output 2 will be the basis for the
implermentation and dissemination of alternative stuvefurnaces/kilns in the relevant industries
targeted in this Project, namely the fish smoking, gari making, bakeries and ceramic making sectors.
The aim is for private enterprises to take up roles in the project cycle that are best done by the private
sector and eventually doing it through normal market mechanisms without any govermnment
intervention or support.

Activities are:

= Testing and improving alternative energy solutions {e.g. biogas, ethano!, solar based)

* ldentification of local producers/fabricators, 1w mat srial suppliers and micro-entrepreneisrs
and their specific areas of involvement

= Investigation and formulation of appropriate procurement procedures, matching rebate and
market defivery mechanisms

* Implementation of public-private partnerships for the production & delivery of alternative
energy efficient stoves/furnaces/kins

Component 3: Domestic Industry for Clean Cook Stoves and Other Clean Energy Alternatives
{GEF funding: USD 818,149: Co-funding: USD 5,440,000).

Qutput 3.1: Business plan for clean cook stove manufacturing zone prepared to scafle-up
production and reduce costs '

In consultation with the private sector and value chain actors, the Biocenergy Expert will review the
needs, gaps, apportunities and challenges in the identification and selection of manufacturing zones
for clean cook stoves/kiins with access to power, labour, suppfies and materials (e.g. clay). The need
and feasibility for a dedicated zone will be explored. The expert will make recommendations for
expanding technology markets and scaling up industry wide improvements. Based on the analyses,
the investment opportunities {within an industry and across industries) that have tne highest
probability of vielding returns will be recommended. 7 1e recommendations will also take into account
qualitative considerations such as constraints and opportunities, availability ¢* technology,
technological complexity, payback periods, initial investment requirements, regulatory and fegal
framework, risks, political will, and managerial capacity of firms. In offering these recommendations,
the Bioenergy Expert will assess the current state of knowledge, experience and practice to expand
the selected technology markets. The Stove Expert will also highlight among the whole set of possible
technologies, those which present higher potential {o be suppiied locally versus those which should be
imported from abroad. Al of these recommendations should include appropriate justification and
reference to both the primary source of evidence from Nigeria and the secondary data from best
practice fn rarticular, these recornmendatiors shoula be “implementation ready”, so that concrete
action steps can be taken by relevant government agencies and value chain actors. [°

Activities are:
* Review needs and gaps in the manufacturing of cook stoves by the private sector



* Develop a business plan {secure local inputs supply chain, bulk purchase, reduce production
costs, access to finance, capacity development, marketing) for the local manufacturing of
clea: cook stoves/kilng '

Output 3.2: Unit cost of improved cook stove reduced down to at least $10

The Bicenergy Expert will pariner with women's groups and the local producers association to
improve the productivity and develop disruptive innovation of affordable stoves for the BOP market
based on the following strategies: i. Reduce materials cost: Reduce transport and logistics costs by
using local resources e.g. using clay as liners for the producers in the South (e.g. Ewkuk stove,
Toycta Stove,} and using metals or recycled metals (e.g. from end of life refrigerators/metal roof) for
the producers in the North {e.g. Ben Stove); ii. Reduce sunply risk through bulk orders and long
term contracts; iii. Reduce production costs: Impyove productivity through division of labour -
specialized parts and assembly, improved technical skills; and use of right tools; and . Create and
incentivize local innovation: Partner with the University, ECN and the Centre of excellence to
improve local clay-based and metal-based stove; Partner with national, regional (ECREEE) and
international stove development and testing centres.

In partnership with DFID's M&E clean cook stove project, NCCS and NACC, an annual market survey
will be conducted as part of the M&E programme to track price mavement in the ciean stove market,
The market intelligence data will be used to continue to improve the price and qualits of the stove/kiln.

Activities are:
= Participatory technology development in the production of affordable and high quality
stoves/kilns
= Market survey fo track cook stove prices

Qutput 3.3: Participatory and peer-to-peer training for local SMEs, distributors and community
centers provided

This output will develop a range of capacity devel: nment iqterventions to complerment the direct
investments in enterprises under Outcomes 2 and 3. Capacity building opportunities wi' be tzilored to
enterprises at different stages of development and will range from webinars and online rnaterials
available to alt NACC partners, to the Business Program that helps local entrepreneurs with basic
business planning and financial management skills, to the Capacity Building Facility {CBF} that
pravides capacity building services when coupled with committed growth financing.

The opportunity to Ink the training course with GACC's Global Social Benefit Institute (GSBI) will be
explored. GSEl's high quality accelerator curricuium is condensed inte 3 days of support in a
classroom ssiting where entrepraneurs work together and collaborate on a piai: for growing their
enterprises in a sustainable manner. Entrepreneurs are expected to leave the workshop with the tools
to apply for future funding and training programs. While the fraining workshop is targeted to earlier
stage social enterprises, participants receive value from the training whether they are still in the
planning stage or have been in business for many years

This cutput will utilize the GACC's Capacity Building Facility to:

* Partner with MFls and social impact investors to increase investment in the clean cooking
sector by providing access to capacity building services such as strategic planning, financial
management, etc. to strengthen their underlying investment;

* Finance the cost of capacity building to levera”e grant and investment capital;

»  Work with NACC and NCCS partners to prioritize the sector capacity building . -zeds of clean
cookstove and fue! companies, including the incorporation of gender considerations into
capacity building delivery;

* Encourage the development and use of local service providers to help create jobs and
strengthen indigenous markets for the clean cooking sector.

Activities are;

» Develop knowlecige prod.cts for technical, business and marketing training of value chain
actors {suppliers, producers, distributors, retailers)



* Conduct technical and business training for SMEs, distributors and community centers
= Organise and conduct annual study tours to successfully operated stove production sites

Output 3.4: Adequately capable local entrepreneurs producing certified improved cook stoves

The production and distribution of 20,000 clean stoves are covered under Qutput 2.5. To ensure that
the production is yiable and sustained beyond the GEF project, the technical and business skills of the
local entrepreneurs will continually be improved and upgraded through a detailed national scaling up
plan and in partnership with NACC, the Center of Excellence and local banks and MFls (See Figure
D4 in Annex D).

Activities are:
* Adequately trained and capabie local entrepreneurs producing certified improved cook stoves
using local materials and employing local youth and women

Component 4: Financial models for sustainable fuelwood management {(GEF Funding: USD
725,962; Co-funding: USD 3,230,000),

Output 4.1: Financial model designed and tested in partnership with MFIs and technology
providers

Many BOP households in Nigeria are not able to afford the expensive imported ciean stove and spend
a high proportion of their hard eamed income on dirty fuelwood. This output aims to broaden access
to clean stoves/kilns for BOP households in rural Nigeria by allowing trained and certified value chain
actors to access competitive finance to produce high quality and certified clean cookstoves.

Activities are:
» Review lessons learned and key success factors for the design of value chain and gender
sensitive financial products and services {e.g. matching rebate scheme)
* Test improve and upgrade financial products and services for the supply and demand of
clean stove/kiin

Output 4.2: Training provided to MFis on clean energy financing

Based on technical and business knowledge products developed under Qutput 3.4 and lessons
learned from Qutput 4.1, Knowledge products on fina, cial loans and services to train staff from local
banks and MFls will be developed in the form of leaflets, factsheet, manual, brechtes 2.4 DVD.
These products will assist financial staff and investors alike in making informed decisions and
understanding the financial and business risks for optimizing the return on investment.

Based on the results of activity 4.1.1, training materials will be developed by the Climate Finance
expert for meeting the needs of the MF! staff and value chain actors. The PMU will organize an
annuat training workshop and identify the participants.

This activity will support producers and MFis to explore the opportunity to access other regional and
International climate funds to scaje up and replicate future stove/kiin and ‘Uelwood programmes eq.
Green Climate Fund resources as a future pipeline of bankable projects or GACC funds such as: the
Pilot innovation Fund, the Women's Empowerment Fund, the Catalytic Small Grants program, the
Spark Fund, the Working Capital Fund and the Capacity Building Facility.

Activities are:
» Develop knowledge products for financial training
* Organized training for MFIs and value chain actors
* Access o other climate funding resources

Output 4.3: Community funds {CF) and incentive schemes set-up and capitalized, including via
compensatory mechanisms for forest conservation and fand restoration

To ensure that the design of the project properly addresses the complexity of protected areas,
ecosystem services, and sustainable financing isstues of forest conservation in CRS and Delta State



e

and degraded land in Kaduna State, a Climate Finance Expert will be hired to design, test and
improve the community fund and scheme to incentivize valus chain actors and custodians to protect
their fragile resources such as forests, land, biodivers ~; and water. Accerding to the REDD+ team, no
forest fund or incentive scheme has heen desgnad yet as Nigena is still in the readiness phuse. The
strategy for REDD+ implementation will be finalized by December 2016, which will put forward
conditions and commiiments to be met to trigger PES and cther REDD+ benefits. This output will
support the Community based REDD+ Country Plan programme {CBR). In CRS, the Government,
largely through its CRS Forest Commission, has initiated several initiatives to conserve their forests
and biodiversity. These include the certification of 19 Forest Management Committees (FMC) as local
community institutions to interface effectively with other stakeholders in forest governance processes
in the state. Through establishing FMCs, the State gives formal recognition to community forest
management and builds on the tradition of forest communities’ stewardship and conservation of
forests. In CRS, the policies relevant to climate change and Payment for Ecosystem Services are the
new law on Management and Sustainable Use of the Forest Resources of Cross River State”, which
enables the award of concessions for PES These include concessions for carbon, biodiversity
offsets, eco-tourism and watershed protection.

This SFM project will support CBR to develop the PES programme through following activities:

» Develop forestry law for parliamentary approval fo define ecosystem services that will be
purchased under the PES scheme (e.g. carbon sequestration)

= Develop a fund raising mechanism for PES, e g. the Mational Forestry Financing Fund (NFFF)
could be set up to issue and sell Ecosystem Service Certificates (CSA), e.9. each
representing 1 ha of protected forest within the PES scheme )

= Develop & modatity to protect the forest with estimated pricing (USD/ha) over a certain period

= Develop mechanisms to engage with stakeholders to ensure participation and ownership, e.g.
NFFF Board and REDD+ Executive Committee

= Develop [and tenure arrangements and carbon rights system, e.g. avaitability of land titles

*» Develop a strong forest governance framework for ensuing a high rate of compliance with
national restrictions on forest use and PES rules and operations {e.g. availability of forest
management plan).

» Establish a baseline reference for PES based on forest mapping, cover and inventory

v Develop a robust MRV system fo monitor forest and land use and amcunt of carbon
sequesterad.

2.5 Cost Effectiveness

From the fuelwood supply side, the direct GHG emissions avoided from 50,000 ha of protected forest
and 3,003 ha of woodlots are 5,198,739 and 168,468 tCOz. respectively (Table 20} based on FAQ's
EX-ACT model (see Annex J}. On the fuelwood demand side, the GHG savings from the
dissemination of 20,000 clean stoves are 585,165 {{ Gz to Yive an overall abatemert cost of USD
0.74 of GEF resources/tonne of CO2 emissions avoided (Table 20). The project’s cos! effectiveness
will be tracked using the Tracking Tool for Climate Change Mitigation Projects developed by GEF and
the detailed GHG calculations and parameters used are shown in Annex D, | and J.

Table 20: Post-Project direct GHG emission avoided and saved from protected forest, woodiot and clean stove
Description SFM (50,000 ha CCM5&LD-2 CCM2&3 Total Abatement
: protected forest, | (3,003 ha woodlot, (20,000 clean cost
20 years} 20 years, stoves) (USDItCO2e)
- Quantity of :
i fuelwood saved 176,436 554,933 | 731,363
ftonnes) 55
- GHG emissions
i mifigated (tCO2e) 5198740 168,460 596,165 ; 5,862,365
| Abatement cost
! for CCM 2and 3 } 271

7 hitpAAwww. undp.org/content/dami/nigeria/docsigef-
sapfCommunity%20based%20REDD+%20Country%20F lan%20for%20Niaeria. pdf




Abatement cost T
| for CCMS5, SFM
| and LD-2 ! 0.52
LTotal GEF ‘ 1 J
Funding (USD) 1,100,000 | 1,698,910 1,611,080 | 4,410,000 0.74

The project has been designed in a way to minimize ¢ iplicati.n of efforts between other development
partners and to maximize potential collaboration, thus enhancing its cost-effectiveness In addition to
the carbon benefits outlined above, the project 1s expected to generate multiple environmental and
socic-economic benefits, inctuding sustainable forest management, sustainable langd management
and improved rural iivelihoods and opportunities for local development. Finally, the strong emphasis
on community ownership and engagement will contribute to the project’s cost-effectiveness through
on-the-ground, community-level interventions,

2.6 Sustainability

Sustainability: The sustainability of this project, in particular its support to EE market t-zinsformation
for efficient cook stoves, will be ensured via close collaboration and involvement of all value chain
market actors: local communities {demand)}, manufacturers {supply}, and financial intermediaries
(MFis). It is the aspiration of the project to create a business model whereby the market will continue
growing without further grant support. This is based on the following assumptions: ¢

* Demand for improved cock stoves will sustain due to fmplementation of the SFM regime in
pilot communities;

*  Supply of affordable cook stoves will be provided by local manufacturers: and
= Financing will be made available at affordable terms by partner MF!s.

Scaling-up: There is a huge potential for scaling up SFM and efficient cook stove solutions in Cross
River, Delta and Kaduna State, let alone Nigeria and adjacent countries (see Figure 9): with 0.1%
penetration rate

for efficient tmpact sdd.nonal 150 mrilhon people. 30 million housenolds
cooks:ioves and ‘

50 million people = .83
predominanﬂy = £ R ol nationa: * B 4% of natenai

. dsease bunden sease bursen
relying on : _
; Ivory Coast C Miger
bfomaSS for « LR TR pon B S . :BFLJ-!H%QE";U e
i « OF canths + 14% dpaths
cooking, the three + 230K DALY: « 383K DaLYs
states have great - 3d% af rapona: + 5.2% of nabonal
. FsEazm husien disedse lurcen
market potential

: N
for increased  seU A oo
cook stove sales s
and scaling-up of

=f natona. ¢ 3 % alreas

; Feeasa beden BBedte tire:
the project- ‘ SR e
Tooo Lalmbroaon
supported model - SFL D o pop D T S nop
v AW dEay + 12K daaths
fOf Sustalnable © 135K DALYs « IOGK DALrs » 477K DALYs
fuel-wood - £ 4% 0f pangna: « & 8% of natanal + 5.5% of nabanal
AERFR 100N fat & Pwird d: 54 b no
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Figure 9: Potential for scaling-up sustainable fuelwood management program (GACC, 2011)

The implementation of the Sustainable Fuelwood Management (SFM) project will invol s key public,
private and CSO stakeholders from the forestry, agriculture and energy sectors and include
assessment parameters that are directly linked to national priorities and ongoing or planned
programs. The SFM program will be structured, to the extent possible, within existing institutional
frameworks rather than resorting to the creation of new committees. GHG abatement measures will



be linked to the government's ongoing procedures and programs, strengthening the mitigation
aspects of these programs instead of developing new ¢ 1es.

With regards to SFM program implementation, the sustainability of the SFM activities will be a key
parameter poth at the design and piloting phase. A factor that strongly favors sustainability is that
MRV is the key aspect to the success of any SFM. Therefore, the establishment of strong MRV
systems, linked to performance based payments when appropriate, will be a key element for 8FM
program implementation. Furthermore, the project will prioritize the implementation of SFM programs
that are linked to ongoing or planned government programs, strengthening their GHG emission
reduction potential and their capacity to perform MRV. By akgning SFM programs with national
prionties, the project will mainstream its actions within a broader development context, which strongly
favors sustainability.

Scaling-up can happen in different ways, through mainstreaming into government planning and
budgeting to affect the entire population, taking ongoing successful pilots to a larger scale or by
transferring knowledge from one part of the country to another, or from one caountry to another.

2.7 Replicability

The challenge is to ensure that the formalization of thz fuelwood and stoverkiin gupply and demand
chains developed at the community levels could be replicated to other states. This will be achieved
through the development of a cookstove improvement system where the needs of the end users are
assessed and their feedback used to improve and refine the system. A capacity development program
will be put in place to ensure that the technical capacities and business skills of value chain actors are
kept up to date. The required annual budget will be secured to support institutional and technical
capacity and that there are adequate resources for training and manpower supply.

The project is designed to establish a sustainable financial and institutional framework for Sustainable
Fuelwood Management in Nigeria. This is intended to trigger the process of implementing SFM
activities in the country and to foster the replication of suci activities in Nigeria. The project can
expect replication at the following three levels:

i. Pilot SFM program implementation: The project will piiot the implementation of SFM activities in
Cross River, Deita and Kaduna State within its implementation period. These SFM activities are
expected to have a longer lifespan, and their scope is expected to grow over time. As an example, the
project will support the implementation of a robust MRV framework and the operation of a
performance based payment system with a clear exit strategy. It is expected that these SFM aciivities
will continue their operation with additional public/private SFM programs supported by FMOE, ECN
and NAGC, '

ii. Additional SFM program implementation: The project invests heavily in identifying and designing
SFM programs for the forestry, agriculture and energy sectors, which will receive direct support by the
project. However, there will be a number of SFM programs that can be supported at design level and
ready for implementation. Such SFM activities are expected to be implemented with national and
international assistance as appropriate. A key indicator of the project’s replication success, included in
the results framework, is an assessment of how many SFM activities designed by the project are in
the implementation phase by the end of the project lifetime.

lit. Definition of new SFM programs: As described in the sustainability section above, the project
aims to develop a SFM planning framework that allows for the development of new SFM ac-vities in
the forestry, agriculture and energy seciors. The voluntary targets established by the Government of
Nigeria for the forestry, agricutture and energy sectors are ambitious and require significant changes
within the sectors to be achieved. As such, the establishment of a well-defined institutional setfup to
prioritize actions and design SFM programs is essential to strengthen the country's efforts to achieve
its targets. Likewise, the project's support for the establishment of MRV mechanisms will be replicable
across SFM programs and will allow for quality reporting of the country’s mitigation efforts. Finally, the
project will contribute, along with the other ongeing SFM design and development efforts {described in
the context and baseline sections of this document), to the establishment of a common cross-sectoral
SFM design and implementation framewaork, including the establishment of rroceduras, protocols, and
institutional arrangements. This collective effort will ultimately result in the mainstreaming of SFM



programs in Nigeria's national development process, which is the decisive factor for the project
replication and for steering Nigeria towards a low carbon, climate resilient and gender sensitive
development path.

2.8 Global Enviregnmental Benefits

The activities of the Project cansisting of the sustainable supply of certified fuelwood from 50,000 ha
of protected forests in Cross River and Delta State and 3,003 ha of agroforestry woodlots in Kaduna
State and the dissemination of 20,000 cookstoves will result in the reduction of GHG emissions
amounting to approximately 5,962,365 tCO»e throughout the life of the installations {see Table 20
above). Refer to Annexes D, | and J for a detailed assessment of energy savings and related GHG
emissions reduction from each technology,

2.9 Cross Cutting Issues

2.8.1 Gender Equity Issues in Energy Access and Use

Women’s participation, representation and access to resources and benefits will be a key focus of this
project that aims to provide access to improved household energy through sustainable fuelwood and
clean stoves/kilns. The project will contribute towards social, economic governance transformations to
empower women through specific activities that: promote participatory and consultative planning for
decision-making, improve women's capabilities through their involvement ard their technical
capabilities in setting up and maintaining multi-functional platforms, as consumers and producers in
pilots and as role models; and, advance their influence in decision-making as well as control over
natural resources.

Fuel wood use for domestic purposes is synonymous with women in Nigeria. Although women may
share the task of collecting fuel wood with men, they are entirely responsible for cooking in the
househelds. The project will therefore reduce the time that women spend on wood collection and will
contribute to improving the health of women who spend a significant amount of time in the kitchen.
Women will also regularly maintain the stoves/kilns to keep them in a condition that will ease their
operation. Thus, the SFM project includes women as an mportant target group 1 its activities
conducted at the community level.

In addition, women entrepreneurs are constrained by family and traditional obligations and usually
lack access to credit, technology and have limited business skilis. Development efforts to date have
not sufficiently addressed the multi-dimensional constraints to women's active participation in the
economy i the couniry. There is no cohesive approach to gender mainstreaming in the economy
within the government, NGO, or donor sectors. Thus, the business development training carried out
by the project will have a specific focus on developing businesses run by women,

2.8.2 Socio-economic henefits (including Poverty and MDG)

The SFM project is expected to provide socio-sconomic benefits to communities using renewable
fuelwood and clean stoves/kilns. Local government officials will acquire coordination capacity in
working with the private sector.

Clean stoves/kilns: The project is expected to contribute to poverty reduction through savings on
women’s time and better health of peopie by reducing indoor pollution, Consequently, villagers will
have fewer days of sickness thereby enhancing their productivity. The proeduction and distribution of
clean stoves/kilns will aiso create employment at the village ievel. Villagers like s.:led r1asons,
including women, will be targeted as trainees for production of clean stoves/kilns.

Under the project, stoves/kiins will be produced out of iocally available materials {clay in the south and
metal in the north) but the design would require a certain leve! of skills, The project will train
community women and local masocns in producing stoves/kilns so these peopie could then



disseminate the stoves/kilns in the local community. There is therefore potential for employment of
these ftrained stove/kiln technicians supplementing their i.come through payment for stove/kiln
building activities. The project will introduce clean stoves/kilns at an affordable cost (t=rgeted at less
than USD 10). The stove/kiln preducers will be offered a start-up loan or matching rebate and
producers will have to mobilize the remaining start-up costs. institutional and industrial owners will be
supported with a matching rebate. The project will fink poor households in the first stage of the roll-out
of the stove/kiln (when rebate rates are higher) with micro-finance institutions (e.g. Fortis MFI) that are

currently being initiated through the FGN’s support.

The SFM Project is expected to provide alternative local empioyment and sustainable livelihoods that
will aveoid encroachment into protected forests and help restore degraded fragile lands. The promotion
of micro-nurseries and tree management and business skills being promoted with the REDD+ and
agroforestry project team will allow the custodians and farmers to practice sustainable forest and iand
management vital for providing environmental services. The improved stoves and kilns are more
efficient and will use less fuel wood so that the pressure on the fragile forest will be less severe. The
household, commercial and industrial sectors will have the opportunity to reduce their fuelwood bills
from a renewable source and gain access to a financing facility for the production and purchase of
clean technology.
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Sustainable Fuelwood Management in Nigeria - Froject Document

4 MANAGEMENT-ARRANGEMENTS

This SFM project will provide the Government with a geod opportunity to strengthen the institutional,
technical and organization capabilities of its agencies in the effort io balance the demand for fuelwood
with renewable supply for the domestic, institutional ard industrial sector. A prime beneficiary will be
the MARD, SON, Forestry Commissions (FC), MLG and R&D and learning institutes, who will act as
key partners, under the tutelage of the FMOE, FC and ECN. The FMOE, FC and ECN are the best
entities for driving this project forward and for establishing a technical and business competency
center in the area of supply of renewable fuelwood and promotion of energy efficient stoves.

[

" 'Senior Supplier:

Senior Benefcian "~ Senior supplor:
1 UNDP;: Dep Country Gir.

(FMOE, FC,MARD, | - (ECN)

SON,NACG,GGW) | - - . | (Operation and Program)
. P’rojéc't: A;ss{jr'a_ﬁc'e.'
UNDP Task Mariager

Project Ma'hgger
(domiciled at ECN)

Short-term External - -
Experts PrOJet_:t Ass_lst_ant
(Project-hired via TA) {Project-hired)

f [ { 1
COMPONENT COMPONENT COMPONENT | | COMPONENT
1 2 3 4

{FCIMARD) (ECN/SON} (ECN/SON) (MFI)

Figure 10: Project Organizational structure

The project will be implemented over a period of five years, starting in the year 2016. The project will
be nationally executed under UNDP's National Implementation Modality (NIM) according to the
Standard Basic Assistance Agreement between UNDP and the Government of Nigeria, and the
Country Program Agction Plan (CPAP). The lead Implementing Partner for this Project will be the
Energy Commission of Nigeria, which has the governmenial mandate to coordinate the formulation
and imiplementation of energy efficiency and forest and land restoration policies and related programs
and strategies respectively.

Project Board: The Project Board (Steering Committee} will be established at the inception of the
project. The composition of this is presented above in Figure 10. The Board will meet at least
biennially and it will be convened and supported logistically by the Project Management Unit to be
domiciled at ECN. The Board may meet more frequently, if required. This wili be chaired by the
Permanent Secretary of FMOE, and will provide overall guidance for the project throughout its
implementation. Specifically the Board will be responsible for: (i) achieving co-ordination among the
various qgovernment agencies; (i} guiding the program impiementation process to ensure alignment
with naticnal and local statutory planning processes and SFM activities, policies, plans and strategies;
(iii) ensuring that activities are fully integrated between the other relevant developmenta! intiatives;
{iv} overseeing the work being carried out by the different agencies, monitoring precgress and
approving plans and reports; (v) overseeing the financial management and production of financiai
reports; (vi) monifor the effectiveness of project implementation; and (vii) providing guidance to district
and local commitiees as needed.
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The proceedings of all Project Board meetings wili be recorded and shared amongst al the members
and also with the SFM/SLM Management Committees at the community level. The Board will
undertake annual project reviews (or as otherwise deemed necessary by the Project Board) -
including the review of annua! Project Implementation Review (PIR) sheets that the project has to
submit to UNDP and the GEF. In case a consensus cannot be reached, final decision shall rest with
the UNDP Resident Representative, in consultation with ECN. The extent to which the UNDP
Program Officer will be delegated quality assurance respensibilities will be determined during the first
Project Board meeting and will be indicated in writing.

The ECN wili serve as the Execulive and will have ultimate responsibility for the project, supported by
the Senior Beneficiary and Senior Supplier. As part of the responsibilities of the Project Board, the
Executive will ensure that the project is focused, throughout the project cycle, on achieving the resulis
noted in the project's Strategic Results Framework in the most innovative, cost effective, catalytic and
replicable manner. The Board will provide strategic guidance to the project and will ensure that risks
are being tracked and mitigated as effectively as possible. The Senior Executive will be responsible
for approving and signing the Annual Work Plan (AWP) for the following year on behalf of the
Implementing Partner as well as approving and signing the Combined Delivery Report (CDR) at the
end of the year. The Senior Executive will be responsible for delegating authority in writing to a
Responsible Officer within the Ministry for signature of the Funding Authorization and Certificate of
Expenditures (FACE) form as well as any other project refated documentation.

Project Management Committee (PMC): The Project Management Commitiee (PMC) will be setup
under the Project Board, which will meet at least once a month to guide the Project Management Unit
(PMU) to make key management, functional and operational decisions. lts specific responsibility
includes:

e« Approve the appointment and responsibilities of the Project Manager and delegate its
project assurance responsibilities
" o Based on the approved Annual Work Plan, approve gquarterly execution plans and also
approve any essential deviations from original ptans
= Provide technical and operational guidance to the project
e Ensure the quality assurance of project processes and deliverables

« Ensure the required resources for the successful implementation of the project
¢ Monitor and evaluate the progress of project activities

s Use the evaiuations for performance improvement, accountability and learning

* Arbitrate on any conflicts within the project or negotiate solutions to problems if any with
external bodies

The composition of the Praject Management Committee will be as follows;

» Chairman — DG of ECN {National Project Director — NPD)

s Members (Representing) - UNDP, FMOE, SON, FC (CRS/Deita/Kaduna}, NACC,
CREDC, ICEED, Fortis MFI

+ Convener & Secretary — Asst. Director General, ECN (Project Manager — PM)
supported by Nationa' and International Technical Advisor

Depending on the need, PMC could invite relevant private sector project beneficiaries as well as
sector specialists for consultations at its regular meetings.

Project Management Unit (PMU): The Project Management Unit will be physically established and
hosted within ECN. ECN will play the key role in project execution.

Project Staff
The TORs for each post are explained in detail in Annex D.

Project Manager (PM): The Project Manager (PM) will be responsible for overseeing the overall
praject implementation and ensuring that the project objective and outcomes (results specified in the
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project document) are achieved in a timely and cost effective manner to the required standard of
quality, The PM will report to the Project Management Commiitee on project progress and plan, and
seek its guidance to resolve emerging issues.

Full-time Project Assistant and Finance Officer: P-oject Assistant and Finance Officer will provide
secretarial and financial assistance to the project saaff and assist the NPC on administrative and
financial matters.

Representatives of SFM and SLM Management Committees: Representatives from SFM/SLM
MCs need to be identified and engaged on need basis for the successful coordination and
implementation of project aclivities at community level.

Part time International Technical Advisor {ITA): A part-iime ITA wil! be engaged to provide averall
technical guidance, advice and back supporting to NPC and project team in the planning and
implementation and maonitoring of the project.

Short-term External Experts: Both international and local short-term experts (STEs) may be
engaged to provide technical assistance to support the different activities and aspects of the Project
implementation. The selection and hiring of STEs will be done through competitive offers and in
accordance with UNDP and the FGN requirements.

5. MONITORING FRAMEWORK AND EVALUATION

The following sections outline the principal components of the Monitoring and Evaluation ~ian and
indicative cost estimates related to M&E activities. The project's Monitoring and Evaluation Plan will
be presented and finalized at the Project's Inception Report following a collective fine-tuning of
indicators, means of verification, and the full definition of project staff M&E responsibilities.

Project start:

A Project Inception Workshop will be held within the first 2 months of project start with those with
assigned roles in the project organization structure, UNDP country office and where
appropriate/feasible regional technical policy and program advisors as well as other stakeholders. The
Inception Waorkshop is crucial to building the necessary strong local ownership for the project results
and to plan the first year annual work plan.

The Inception Workshop should address a number of key issues including:

a) Assist all pariners to fully understand and take ownership of the project. Detail the roles,
support services and complementary responsibilities of UNDP CO and Addis Ababa Regional
Hub staff vis-a-vis the project team. Discuse' the rohes, functions, and responsibilittes within
the project's decision-making structures, including reporting and communica*ion lines, and
conflict resolution mechanisms. The Terms of Reference for project staff will be discussed
again as needed.

b) Based on the project resulis framework and the relevant GEF Tracking Tool if appropriate,
finalize the first annual work plan. Review and agree on the indicators, targets and their
means of verification, and recheck assumptions and risks.

c} Provide a detailed overview of reporting, monitoring and evaluation (M&E) requirements. The
Maonitoring and Evaluation work plan and budget should be agreed and scheduled.

4} Discuss financial reporting procedures and oblijations, and arrangements for annuai audit.

e} Plan and schedule Project Board meetings. Roles and responsibilities of all project
organization structures should be dlarified and meetings planned. The first Project Board
meeting should be held within the first 12 months following the inception workshop.

A detailed Inception Workshop report is a key reference document and must be prepared within one
month of the Inception Workshop and shared with participants to formalize various agreements and
plans decided during the meeting.

Quarterly review:
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» Progress made shail be monitored in the UNDP Enhanced Results Based Management Platform.

» Based on the initial risk analysis submitted, the risk log shall be regularly updated in ATLAS.
Risks become critical when the impact and probability are high. Note that for UNDP-GEF projects,
all financial risks associated with financial instruments such as reveiving funds, microfinance
schemes. or capitalization of value chain actors are automatically classified as critical on the basis
of their innovative nature (high impact and uncertainty justifies classification as critical}.

» Based on the informiation recorded in ATLAS, a Project Progress Report {PPR) can be generated
in the Executive Snapshat.

~ Other ATLAS logs can be used to monitor issues. lessons learned etc. The use of these functions
is a key indicator in the UNDP Executive Balanced Scorecard.

Annual Review;

» Annuat Project Review/Project Implementation Reports (APR/PIR): This key report is prepared to
monitor progress made since project start and in particular for the previous reporting period (1
July to 30 June}. The APR/PIR combines both UNDP and GEF reporting requirements.

The APR/PIR includes, but is not limited to, reporting on the following:

« Progress made toward project objective and project outcomes - each with indicators,
baseline data and end-of-project targets (cumuiative)

« Project outputs delivered per project cutcome (annual).

s Lesson learned/good practice.

«  AWP and other expenditure reports

» Risk and adaptive management

+ ATLAS Project Progress Report (PPR)

a  Portiolio level indicators {i.e. GEF focal area fracking tools) are used by most focal areas
on an annual basis as well.

Periodic Monitoring through site visits:

UNDP CO and the UNDP Regional Service Centre in Africa (RSC) will conduct visits to project sites
based on the agreed schedule in the project's Inception Report/Annual Work Plan to assess first hand
project progress. Other members of the Project Board may also join these visits. A Field Visit
Report/BTOR will be prepared by the CO and UNDP RSC and will be circulated no less than one
month after the visit to the project team and Project Board members.

Mid-term of project cycle:

The project will undergo an independent Mid-Term Review at the mid-point of proiect implementation
(fate 2018). The Mid-Term Review will determine progress being made toward the achievement of
outcomes and will identify course correction if needed. It wilt focus on the effectiveness, efficiency
and timeliness of project implementation; will highlight issues requiring decisions and actions: and will
present initial lessons learned about project design, implementation and management.  Findings of
this review will be incorperated as recommendations for enhanced implementation during the final half
of the project’s term. The organization, terms of reference and timing of the mid-term review will be
decided after consultation between the parties to the project document. The Terms of Reference for
this Mid-term review will be prepared by the UNDP C .} basec on guidance from the REC and UNDP-
GEF. The management response and the review report will be uploaded to UMDP carporate
systems, in particuiar the UNDP Evaluation Office Evaluation Resource Center (ERC). The relevant
GEF Focal Area Tracking Tools will also be completed during the mid-term evaluation cycle.

End of Project:
An independent Terminal Evaluation (TE) will take place three months prior to the final Project Board

meeting and will be undertaken in accordance with UNDP and GEF guidance. The TE will focus on
the delivery of the project’s results as initially planned {and as corrected after the mid-term review, if
any such correction took place). The TE will look at impact and sustainability of results, including the
contribution to capacity development and the achievement of global environmental benefits/goals. The
Terms of Reference for this evaluation will be prepared by the UNDP CO based on guidance from the
RSC and UNDP-GEF. The TE should also provide recommendations for follow-up activities and
requires a management response which should be uploaded to PIMS and ic the UNDP Evaluation
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Qffice Evaluation Resource Center {ERC). The relevant GEF Focal Area Tracking Tools will also he
completed during the TE.

Learning and knowledge sharing:

Results from the project will be disseminated within and beyond the project intervention zone through
existing information sharing networks and forums.

The project will identify and participate, as relevant and appropriate, in scientific, policy-based and/or
any other networks, which may be of henefit to project implementation though lessons learmed. The
project will identify, analyze, and share lessons learned that might be beneficial in the design and
implementation of similar future projects.

Finally, there will be a two-way fiow of information between this project and other projects of a similar
focus.

Communications and visibility requirements:

Full compliance will be undertaken with UNDP's Branding Guidelines. These can be accessed at
http:#intra undp.org/coalbranding.shtml, and specific guidelines on UNDP logo use can be accessed
at: hitp./fintra,undp . org/branding/useOfl ogo. html. Amongst other things, these guidelines describe
when and how the UNDP logo needs to be used, as well as how the logos of donors {0 UNDP
projects should be used. For the avoidance of any doubt, when logo use is required, the UNDP lego
needs to be used alongside the GEF togo. The GEF _logo can he accessed at

http-/iwww theqgef argfgef/GEF logo. The UNDP logo can be accessed at
http://intra.undp.org/coal/branding. shitmt.

Full compliance is also required with the GEF's Communication and Visibility Guidelines (the "GEF
Guidelines™). The GEF Guidelines can be accessed at;

hitp:/www thegef.org/gef/sites/theqef. oraffiles/documents/C.40.08 Branding the GEF%2Cfinal 0 pdf
. Amongst other things, the GEF Guidelines describe when and how the GEF logo needs to be used
in project publications, vehicles, supplies and other project equipment. The GEF Guidefines also
describe other GEF promotional requirements regarding press releases, press conferences, press
visits, visits by Government officials, productions and ~ther prcmotional items,

Where other agencies and project pariners have provided support through co-financing, their branding
policies and requirements should be similarly applied.

51 M & E Work Plan and Budget

Budget US$
Type of M&E activity Respoensible Parties Excluding prafact team staff Time frame
fima
. " *  Project Manager . _— . Within first two months of
Inception Weorkshop and Report . UNDP CO, UNDP GEF Indicalive cost: 106,000 project start 1z
Measurement of Means of Verification | = UNDP  GEF  RTA/Proect | Indicative cost 20,000 Start, mid and end of project
of praject results. Manager will oversee the hiring {during evatuation cycle} and
of specific  studies  and annually when required.
institutions, and  delegale
responsibilities to relevant team
members.
Measurement of Means of Verification § = Cwersight by Project Manager Indicative cost: 5,000 Annually prior to ARR/PIR
for Priect Progress on oulpuf and | » Project team {to be determined as part of | and fo the definition of anrual
implementation the Annual Work Plan's | work plans
pregaration)
ARRIPIR *  Project manager and team Mone Annually
= UNDP CO
. UNOP RTA
| _ = UNDP EEG
Perindic status/ progress reports - Project manager and team Nene Quarterly
Iid-term Review x Project manager and team Indicative cost; At the mid-point of proiect
- UNMDP CO UsD 30,000 imptementation
. UMDP RSC
= External Consultants  {ie.
evaluation team)
Final Evaluation . Proiect manager and team, Indicative cost: 30,000 Al least three months beforg
" UNDP CO the end of  prolect
. UNDP RSC implementatian
. External  Consultanis  {ie.
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Type of M&E activity

Responsible Parties

Budget US$
Excluding profect feam siaff
fime

Time frame

evaluation leam)

" Project Terminal Report

Projecl manager and team -
UNDP GO
local consuttant

0

At leasl three monlhs before
the end of the project

Audit

Visils to field sdes

UNDP CO L ) Y early
Project manager and leam Indicative cost per year: 3,000
UNDP CO Yearly

LUNDP RSC {as appropriate)

For GEF suppored projecis,

paid from |A fees and

The Govemment operational budget

h representatives

| TOTAL indicative COST

Excluding project team staff time and UNDP stall and travet expenses USS 107,000 {+- 5% oftotal

budget}

Project monitoring and evaluation will be conducted in accordance with established UNDP and GEF
procedures and wifl be provided by the project team =nd the UNDP Country Office (UNDP-CQ) with
support from UNDP/GEF. The Logical Framework Matrix in Section 4 provides pei‘ormence and
impact indicators for project implementation along with their corresponding means of verification.
These will form the basis on which the project's Monitoring and Evaluation system will be built.

5.2 General

{f) UNDP support services

ECN has entered intc an agreement with UNDP for direct project support services in the form of
procurement of goods and services during the project implementation process (see Annsx H). In such
a case, appropriate cost recovery will be charged as per UNDP rules and regulations. The support
services will be outlined in the form of Letter of Agreement sighed between ECN and UNDP. The
table below indicates the cost of UNDP direct project services {DPS) anticipated over the project
implementation period of five years,

ESTIMATE OF DIRECT PRGJECT
SERVICES {DPS) {(US$)
Year ) 2016 2017 2118 2019 2020 Total (US$)
; 1SS (support for recruitments,
i procurement, selection & awarding of
sub-contracts, approvals, efc.) 5,000 ; 5,000 | 5,000 5,000 5,000 25,000
Total (US$) 5,000 | 5,000 | 5,000 | 5000 5,000 25,000
{ii} Prior obligations and prerequisites

No pr'tbr obligations or prerequisites have been identified.

{iii) Audit Clause

Audit will be cenducted according to UNDP Financial Regulations and Rules and applicable Audit
policies..

(iv} Agreement on the intellectual property rights and use of logo on the project's

defiverablos

In order to accord proper acknowledgement to GEF for providing funding, a GEF lego will @ pear on
alt relevant GEF-supported project publications, including among others, project hardware, if any,
purchased with GEF funds. Any citation on publications regarding projects funded by GEF should also
accord proper acknowledgement to GEF. The UNDP loge sheould be prominent — and separated from
the GEF logo. Alongside GEF and UNDP logo, the ECN loge may alse feature as the Implementing
Partner of the project.

V)
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6. LEGAL CONTEXT

This document together with the CPAP signed by the Government and UNDP which is incorporated
by reference constitute together a Project Document as referred to in the Standard Basic Assistance
Agreement {SBAA) and all CPAP provisions apply to this document.

Consistent with the Article lll of the Standard Basic Assistance Agreement, the responsibility for the
safety and security of the implementing partner and its personnel and property, and of UNDP's
propeity in the implementing partner's custody, rests with the implementing partner.

The implementing partner shall:

- Putin place an appropriate security plan and maintain the security plan, taking into account
the security situation in the couniry where the project is being carried;

- Assume all risks and liabilities related to the implementing partner's security, and the full
implementation of the security plan.

UNDP reserves the right to verify whether such a pta~- is in place, and to suggest modifications to the
plan when necessary Failure to maintain and implement an appropriate security plan as required
hereunder shall be deemed a breach of this agreement.

The implementing partner agrees to undertake all reasonable efforts to ensure that none of the UNDP
funds received pursuant to the Project Document are used to provide support to individuals or entities
associated with terrorism and that the recipients of any amounts provided by UNDP/GEF hereunder
do not appear on the [list maintained by the Security Council Committee established pursuant to
resolution 1267 {1999). The list can be accessed via
http:/iwww.un org/Deocs/scicommittees/1267/1267 ListEng htm. This provision must be included in all
sub-contracts or sub-agreements entered into under this Project Document.

The UNDP Resident Representative in Nigeria is authorized to effect in writing the following types of
revision to this Project Document, provided that hefshe has verified the agreement thereto by the
UNDP Regional Coordination Unit and is assured that the other signatories to the Project Document
have no cbjection to the proposed changes:

« Revision of, or addition to, any of the annexes to the Project Document;

e Revisions which do not involve significant changes in the immediate objectives, outputs or
activities of the project, but are caused by the rearrangement of the inputs alreacy agreed to or
by cost increases due to inflation;

« Mandatory annual revisions which re-phase the delivery of agreed project inputs or increased
expert or other costs due to inflation or take inte account agency expenditure flexibility; and

« Inclusion of additional annexes and attachments only as set out here in this Project Document

Standard text has been inserted in the femplate. It should be noted that although there is no specific
statement on the responsibility for the safety and security of the executing agency in the SBAA and
the supplemental provisions, the second paragraph of the inserted text should read in line with the
statement as specified in SBAA and the supplemental provision, i.e. "the Parties may agree that an
Executing Agency shall assume primary responsibility for execution of a project.”
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7. ANNEXES

ANNEX A:  Baseline scenarios and selection criteria in Cross River, Delta and Kaduna State

Cross River State: Cross River State (CRS), in southeast Nigeria, has a populatica of zlmost 3
million people and covers an area of 2,307,400 ha. More than 50% of what is feft in Nigeria as
Tropical High Forest is found in CRS. Lowland rainforests occupy more than a third of the State land
{829,412 ha), the mangrove forests (fresh water and salt water) jointly account for § % of the state
land area (105,339 ha), and Montane forest covers less than 1% of the CRS land area (11,376 ha).
The forests of the cross-border region between Cameroon and Nigeria are especially rich, with a high
degree of endemism. In addition to being home to the Cross River gorilla, the region straddling the
Nigeria-Cameroon border is a biodiversity hotspot of global significance. An estimated 120 endemic
plant species anc many rare tropical hardwoods (e.g., nahogany, irenwood, and ebony) also grow in
these forests. Though the region has been somewhat neglected by international conservation efforts,
it is recognized as a landscape of High Conservation Priority by USAID's Central African Regional
Program for the Envirenment (CARPE) and is included in two of the World Wildlife Fund's Critically
Endangered Terrestrial Ecosystems®. [

Between 1978 and 1995, the area occupied by natural forests in CRS decreased from 52.7% to
44.8%. Further assessments carried out between 1991 to 2001 and 2000 to 2008, indicated additional
and intensified losses: the total forest cover of CRS in 2000 was 7,409 km2, and accounted for 34 8%
of the state land area. By 2008, the total forest corer decined to 6,102 km2 leading to a further
decline in coverage of the state to 28.68%. 1,307 km2 of forest was lost between 2000 and 2008
resulting in a 17.64% decline in forest cover for the period. Forest cover data between 2000 &nd 2008
showed an annual loss of 163.42 km2 at a rate of 2.2% yearly. U

"A Preliminary Assessment of the Context for REDD in Nigeria”, a joint study commissioned by the
Federal Ministry of Environment, the Cross River State's Forestry Commission and UNDP identified
the following key drivers of deforestation in CRS: (i} Agricultural expansion; and (i) Unsustainable
wood axtraction for fimber and fuel wood. &

Agricultural expansion 1s the primary driver of deforestation in CRS in light of state’s deni 3graphic and
economic profile: agriculture is the largest economy sector in the state and often the only source of
income and productive activities for local population. Recognizing the negative impact of agriculture
on forests, a number of baseline projects in TSR sought to address this problem, such as USAID
Sustainable Practices in Agriculture for Critical Environments (SPACE) project and the World Bank
Community Based Poverty Reduction Project. Also, Outcome 3 of the UN-REDD project for CSR
directly supports activities to promote alternatives to deforestation and sustainable livelihood
opportunities for local farmers and rural population.

As far as commercial logging is concerned, the importance of this driver in CRS is exrected o have
declined considerably due to the moratorium on logging put in place by Governor Liyel imoke's
administration in 2008, as well as implementation of cther measures to deal with illegal logging and
other commercial activities in the forestry sector resulting in unsustainable wooed extraction, such as
the establishment of the anti-tleforestation task force, banning of the Cross River Agro Forestry
Company from logging, cancellation of all logging concessions in the State issued before the
moratorium, etc, I°

In contrast, fuel wood consumption, while recognized az the second largest source of forest extraction
in CSR (see Figure 10), have not yet received comparable attention from the Go'zrnment and
development agencies. Apart from few small NGO-driven initiatives to promote efficient cookstoves,
thera are no systemic efforts in place by the CRS Government and development partners to address
unsustainable fuelwood consumption practices. [~

5 Federal Ministry of Environment of Nigeria, Cross River State Forestry Commission, UNDR. 2011. A Prefiminary Assessment
of the Conlext for REDLD in Nigeria.
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Figure 1 0: Prevailing methods of forest resource extraction in llkom Local Govemance Area,
CSR (Judith, O. Kinuabeye, J. Eja, E. 2011).

pla=rs

Delta state (DS): The state has a total land area of approximately 18,000 km of which 6,000 km is
mangrove swamp situated along a coastline stretching over 180 km. The total population of the state
is 4,098,391, Endowed with 40 per cent of Nigeria's total ofl and gas resources, or svne 10 to 16
billion barrels of ¢il and some 160 x 1012 cubic feet of natural gas, DS is awash in oil and gas wealth
and possibly the richest oil and gas jurisdiction in sub-Saharan Africa. Despite this enormous wealth
in energy resources, the vast majority of the population is not only extremely poor economicaily, but
energy poor as well An estimated 98 per cent of households lack access to quality cooking and
lighting fuels {Obueh, 2006)°. CEHEEN estimates that a typical rural woman in DS spends six hours
gathering fuelwood {Obueh, 2008).

The primary threats to protected forests and biodiversity are: pollution fiom the ail and gas sector;
habitat degradation and land-use change; land clearii.gs for agriculture and unsustainable harvest of
trees. Agriculture is largely subsistence, shifting cultivation using siash-and-burn fo prepare the land
from site to site. Qil and gas exploration, facility construction and sand dredging damage and
fragment ecosystems and habitats across the Delta. The over-harvest of timber (for fuel wood and
construction), Non-timber forest products (NTFP) (for fuel, medicine and food) results in habitat
fragmentation, degradation {erosion, flooding) and destruction, and in exctic species invasions {e.g.
Nipah palm from Asia in mangrove areas). The Delta town of Sapele was home until recently to the
largest timber and plywood factory in West Africa. It is now unable to operate due tc an inadequate
supply of logs.

In a study that assessed a site for forest tree and shrub species which pruduce economically valued
products, it was reperted that over exploitation of the forest species were clearly evident (Agbogidi,
20113'% The outcome of a 2008 pilot study for the methanol-fueled Clean Cook stove in 150 homes in
Delta State has shown that the stove and its methanol fuel were accepted by almost all the
respondents that participated in the study based on the following attributes: quality of both stove and
fuel; performance and efficiency of both stove and fuel; safety of both stove and fuel; fuel economy of
fuel and stove as weil as the way methanol fuel was distributed to them.

The eleven Government Forest Reserves in the State ccrer a total area of 88,199 ha Forest
plantation in the State grew from 3,701 ha in 1899 {o 4,205 ha in 2012, in addition to the free forest
area that cccupy a total area of 350,505 ha in the following order — freshwater swamp forest (317,686
ha) > lowland rainforest (23,974 ha) > riparian forest (7,972 ha) > woodland (873 ha)

Between 1978 and 1998, the area occupied by natural forest in the State decreased from 530,700 ha
{approximately 31.3% of the State) to 389, 800 ha (23%) and then to 309,730 ha between 1998 and
2008. The vegetation of the State has been significantly altered from the original mosaic by three

Obueh J. 2008. "Methanof Stoves for indoor Air Poflulion Reduction in Delta State, Nigeria — Addressing Ihe npeds of People
for Clean Energy” Boiling Point Technical Journal, No, b2, 2006. Pp 27 - 28.

e Aghogidi. O. M 2071, A survey of the economically valued forest plant species at the proposed site for afrport in Asaba,
Delta State, Nigeria. Agricufiure and Biology Journal of North America. PP 1-7.
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major drivers - agricultural expansion, lumbering and urbanization, as a new State in quest of
infrastructural development.

In the study conducted by Beak and Geomatics International on the Forest Resourses of the State in
the year 2000, approximately 60% of the 89% local people in the State rely majorly on fuel wood as
source of energy and means of livelihood. The Delta State Government through an estaulished multi-
disciplinary climate change unit embarked on sensitization in communities and schools; built
capacities to mitigate its effects by training and engaging forest dependent communities to fabricate
Eco-stoves from locally available materials as afternative to the 100 percent-fuel wood tripod stand for
fish drying, cassava {garri) processing and domestic cooking. The Eco-stoves functionally reduced the
emission profiles of CO2 by abating § tons of CO2 per 500 units daily, 1,825 tons of CO2Z per 500
units annually; and a total of 2,400 tons of CO2 per community annually. Thus, saving 25,000 kg fuel
wood in the forest as stand as well as habitat for biodiversity conservation, and represent an
innovative initiative for the management and consearv ation of ‘orest estate in the pitot rommunities in
Delia State.

Kaduna State: Kaduna State (KDS) in North-West Nigeria with a population of about 6,066, 652 and
a population density of 132 inhabitants per sq mile. It lies within latitude 8° 45 and 11% 30'N and
longitude 6° 10" and 9°. The State is estimated to cover a land mass area of about 48,473.2 square
kilometres. KDS belongs to the guinea savanna vegetation belt. The annual rain fall shows marked
decreases from 1.524mm in the south to 835mm in the north while the mean annual temperature
ranges between 18°C-32°C. The Foresis and its vegetation are diverse because it is a combination of
plantation and natural ferests. The main indigenous forest species are Pakia biglobolsa (Dorawa},
Ceiba petandra (Silk Cotton), and Andasonia digitata (Kuka) while the exctic forest species include
Azadiracta indica (Neem), Tectona grandis (Teak), Eucalyptus spp., Gmelina spp., and Pinus caribea
(pine). Kamuku National Park (KNP) is located in Birnin Gwari, Kaduna State. The Park, originally
gazetted as Birnin Gwari Native Authority Forest Reserve in 1938 was upgraded to the status of a
National Park in May 1899 Major threats to conservation activities are hunting and illegal cattle-
grazing. Kamuku National Park is placed in World Conservation Union (IUCN) Management Category
Il i.e. Protected Area managed mainly for ecosystem protection and recreation.

A recent assessment of the Gidan Waya forest reserve in KDS (Dogo, 2014}'" indicates extreme
degradadon — Open landscape with scattered trees shrubs and a variety of grasses. Continuous
slash-and-burn method of land clearing for cultivation in the dry season and the use ¢ hert'sides in
the rainy season, fuel wood harvest, animal grazing and cultivation on steep slopes has continued to
deplete soil, water and vegetation resources without any visible restoration process put in place. Also,
a study of the Nimbia forest reserve (Musa et af., 2014)'? examines the use of GIS and remote
sensing in mapping land cover in Nimbia forest reserve between 1986 and 2010 show that the forest
is refreating due to several anthropogenic activities of man such as illegal felling of wood and
uncoordinated farming activities.

The major d.ivers of deforestation in Kaduna state include: indiscriminate land clearing for farming,
ilegal felling and fuel wood extraction. Qualitative indications of the consumption of Nea Renewable
Biomass in KDS are The fact that wood exports have been banned in Nigeria since 1976, in order to
allow priority supply of the national internal market, Price increases for fossil fuels have led to a
massive return of households to fuel wood; and Important road transport of fuel wood from southern
supply zones to KDS and other northern fuel wood deficit areas.

Massive deforestation and cutting of trees for fuel wood in the northern States is threatening the
livelihood of millions of people. Experience from programmes funded under the 5th and 6th EDF in the
North has shown that planting of trees for shelter belis and vind breaks cannct compensate the loss
of the natural tree cover as a result of the rapid pcpulation growth. A recent study undertaken in
Katsina showed that the quantity of sustainable fuel wood production is overcut 4-5 times. T zre is an
urgent need for more trees to cater for the fuel wood demand of the existing and future population.

I\ Nogo, B. A. 2014. Restoration of Degraded Gidan Waya Forest Reserve. Avademic Journal of Interdisciplinary Studies,
MCSER Fublishing, Rome-ftaly. Vol 3 No 7.

12 piusa, | T, Yakubur M. T, Ya'll, H. M. Zakari, S. I and Vivan, E. 2014. Analysis of Forest Cover Changes in Nimbia Forest
Reserve, Kaduna State, Nigeria using Geographic information System and Remote Sensing Techniques. Journal of
Enviranmient and Earth Science. Vol 4, No.21, 2014,
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Desertification and tree planting programme in the Northern States: The threat of the advancing
desert necessitated the promotion of tree planting programme in Nigeria, which is an annual exercise,
where trees are planted at a particular time of the year (mostly peak of rainy season). This exercise is
more visible in the Northern states of Nigeria that are the worst hit by desert encroachment. The aim
of the exercise is to sensitize the public on the importance of trees in our environment and also to
discourage indiscriminate felling of trees due to its attendant consequences. Trees beautify our cities,
promote healthy climatic conditions, improve quality of environment, and check desertification,
landslide and erosion. Trees also encourage ecotourism, games, resorts and are also home to
varieties of medicinal plants and wildlife. They also contribute to the process of carbon sequestration
and act as carbon sink, which is important for reduction of greenhouse gases and global warming.

The campaign was traditionally a three fier event with the federal government flagging it off, then the
states and the local government councils follow suit. Areas that are most threatened by the surging
desert are selected to launch the campaign, which indicates government readiness to roll back this
very threatening monster. However, it is an incontestable fact that desertification is one of the
fundamental environmental problems that is responsible for the current trend in global warming,
drought, decrease in crop yield, forced migration and '2ss of tiodiversity among others Despite these
enormous challenges this campaign has been neglected. Where it is carried out it has beegn made
ceremonial at the expense of tax payers’ money.

It is imperative to state that much as we want to address the problems enumerated above,
government at all tiers should wake up to their responsibilities fo tame the advancing desert. The
following suggestions might prove useful:

i) The right tree species that will adapt and thrive well in the environment should be selected.
The- timing of tree planting campaign Is important. Appropriate planting timing should be
ensured;

i) Effective maintenance of the trees must be ensured after planting. As this is the major reason
that makes the programme of tree planting exercise fail after the launching;

ifi) The current trend all over the world is community participation in developmental projects;
respective communities where the project is sited should be involved from design to
implementation of the planting project;

iv) Communal forest nurseries should be encouraged and assisted by the government and
CBOs

v) Government at all levels must muster the political will to enforce forest legislations to guard
against indiscriminate felling of trees.

vi} The promotion of the use of alternative sources of energy and other simple energ, saving
technigues should be encouraged and made affordable.

vil) Our research tnstitutes should conduct researches to improve the genetic potentials of our
indigenous tree species, which are more readily acceptable to our farmers.

viil) Government, NGQ's and other relevant agencies should re-double their efforts in sensitizing
the public on the economic, social and environmental need to plant and maintain trees for
sustainable development

Lessons learned: The experience to date shows that change is brought about slowly. that it took a
long time to establish trust between the opposing groups of stakeholders and that local expectations
are very high and need to be carsfully managed. Visibility and communication strategies need io be
designed with care. Additionally, the low technical and managerial capacity of private companies,
especially small and medium sized enterprises (SMEs), needs to be taken into account, as they are
crucial partners in implementing the type of renewable energy projects planned under the proposed
programme. The experience of previous EU-funded Governance Programmes indicates that the
logistics and time required for working simultaneously in several States, spread around the country,
should not be underestimated.

Rationale for the choice of the project sites: This project will partner with selected rommeunities in
Cross River, Delta and Kaduna States to cover both land use from most naturally wooded outside
protected areas in the South to degraded land in the buffer state of the semi-anid zone in the North.
Fuelwood production is a popular economic activity in these states. The communities in the pilot
states were selected based on the following criteria: (i) Current fuelwood production rates and
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deforestation rates: (i) available wood fuel resources; {jii) secure land tenure; (iv) access to markets;
{(v) degree of stakeholder engagement and interest and (vi) potential co-financing resources from
public, private and CSQO stakeholders for oper-tions and maintenance. In addition, other
considerations include overlaps with REDD+ programme, MARD Agricultural Transformation Agenda
and Green Great Wall program; capacity of district stakeholders and local communities to manage the
chosen technologies and technical/agronomic considerations.

ANNEX B: Project Risks and Assumptions

The project design took into consideration the success factors that would make the realization of the
Project goal and achievement of project objective within controltable and manageable limits. These
are described as internal factors and should be within the control and authority o7 the Project Team.
However, there are factors beyond the control of the Project and therefore the success of the project
in attaining its goal and targets relies on the assumptions that certain desired situations or conditions
will exist or happen. However, these assumptions if worded in the negative sense are considered as
the risks of the project implementation.

The Project Results Matrix (Section 3) shows a detailed overview of the project's assumptions for
successful project implementation. To address these risks, the project has to establish effective
means to moniter and to the extent possible mitigate these risks. Mitigation measures include a strong
emphasis on hands-on and adaptive project management and participation of each stakeholder,
mobilizing private sector participation and a contir 1ous ocialogue between the project's donors,
implementing partner, and government agencies. The different risks that were identi"ed diiring the
SFM project formulation and the recommended mitigation measures and risk rating are the following:

Table B.1: Project Risks and Mitigation Measures
Type Level Risk Mitigation strategies
Policy and WModerate In Migeria, legislative processes are | The current project will put in
Legislative Risk usually very cumbersome and it may | place activities to adequately
: ' take several months or years to | sensitize and inform policy
: complete the legizlative cycle. The { makers cnd legislators at the
i proposed project could experience the | outset of the project to
1 ' following risks: enable them io understand
§ « lLegislative delays that may go | the urgency and importance
; beyond the project life span. of the project.
s Inability of members and low buy-
in of the Nigerian Parliament to The Project Board will be
fully understand the importance of | formed to provide a regular
energy efficiency and thus may not | platferm for dialogue and to
] show much interest in the issues. | enlighten  the  lawmakers,
! «  Slow/delayed adoption of the new | industry and consurrers on
i law and policy oy the Nigerian the cost-bencfit of the project
i Government. and opporitiity rosts of
! o The mandates of ECN and SCN | inaction.
; and other relevant agencies are
L ) not revised in a timely manner.
Insfitutional Risk Low The success of this project will largely | A bottom-up, participatory

depend on adequately increasing the

technical capacity of the relevant

institutions, such as the ECN, SON, R

and D, Forestry Division etc. The

following are therefore potential risks:

» lack of project ownership

+ the willingness of the staff of these
institutions to adopt new
knowledge and practice

» insufficient training of laboratories
staff, manufacturers, importers
and retailers in the implementation
of the labeling program

+ lack of adequate training of key
stakeholders *  the pro;act

= inadequate traimng on procedures

training approach will be
used to generate greater
ownership. To mitigate this
risk, adeguate provision will
be made to train staff of
these institutlons to imbibe
the new technnlogy.

Training and enhancement
of the capacity of relevant
agencies and stakeholders is
a key component of the
current project.
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for energy consumption
measuring, calculation of energy
efficiency index and enforcement
procedures.

Economic and political
Risk

Medium « The Nigerian economy Is highly
dependent on oil exporl. Any drop
in the priee of Mt in the
internaticnal  narket may have
significant impacts on the volume
of economic activities in Nigeria.
The current and future price of
fossil fuel could influence the
uptake and buy in of bicenergy
options. A drop in international and
regional oil prices would diminish
the attractiveness of bicenergy
measures and therefore could
likely threaten the willingness of
the stakeholders to engage in the
proposed bicenergy reform &
strategy.

o Political upheaval and instability
could affect economic
devetopment and the uptake of
bioenergy technology

This  project seeks to
improvel/reduce fuelwood
use and make it morg
sustainable by also ensuring
renewable biumass supply.

This is not considered a
significant risk. The 2015
Presidential and
Parliamentary elections in
Nigeria were remarkably
peaceful, and further
significant outbreaks of
violence are considered
unlikely.

I Technical Risk

Medium The clean stoves/kiing and woodlot
systems being promoted may not meet
the needs of the « 1d users, leading to
poor adoption. The production system
may be costly and not efficient.

This will be addressed
through:

- Participatery Technelogy
Development where the end
users will work wath R&D
institute to test, upgrade and
improve and reduce the cost
of the clean stoves/kilng

- Participatory Knowledge
Development where lessons
learned will be devetoped as
knowledge products fo be
used foo the training and
awareness camnaign

| Financial Risk

High To promote bicenergy in Nigeria will
require a significant investment on the
part of the Government, the private
sector and other development partners.
The lack of competitive value chain
financial products and services and the
limited understanding of potentiat risks
and return on investment could act as a
deterrent for investment in this seclor.

The project will put in place a

strategic public-private
partnership, complementing
adequate structures,
mechanisms, policy and
legislation that wilf

encourage investment in the
sector,

Competitive financial
products and servic=s will be
developed and promoted 1o
stimulate the nascent
improved cookstove industry,

Marketing/Distribution
Risk

Medium Insufficient numbers of households
purchase alternative energy
technalogies to conduct useful analysis

The anomalies in the Nigetia
marketing/distributicn system such as
the proliferauon of traditional and
substandard products, monopoly of
distribution etc. may pose a potential
danger to the success of the project.
This makes the curment business
environment not conducive to  the
development of bicenergy.

Prior to implementing the
program, conducted an
extensive viability study, and
in the course of the program
all indications show that very
targe numbers of households
will choose to .rchase
energy techneclogies.

This will be addressed by the
current project by putting in
place the right policy and
legisiation and setting up a
stringent  _mechanism  for
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o e . enforcemant.
Information Risk Medium Though may be considered as medium | This will be addrassed by
risk but it may impact on the project: creating knowledge products
and awareness using all type

» Households may be reluctant to | of media (TV, radio,
switch to new cookstoves due to | newspaper, Nollywood
unfamiliarity or behavioral/cultural | drama) and using NGOs
barriers. aiready working on

»  There is low level of awareness on | bioenergy projects.

the potentials of  bicenergy

‘ solutions to bring about economic | The implementation of a

development ¢and environmental | bioenergy policy will be

5 sustainability. included as =2 comnonent of

; » There is also lack of thorough | procurement policy to help

; communication with key policy | the country adapt to the
makears, adoption of bioenergy.

+ Moreover, there is lack of an ) i
accurate reporting of existing legal | Using local CBO which has
and regutatory framework. extensive experience in

» Not many Nigerians have working wnth_ bas:e of pyrarr?:d
information on the existence ang | households in Nigeria and in
availability of bioenergy | Many oiner couniries arpund
appliances. the world. CBO will design

o llliteracy and general low capacity | [€ research tools to take
among househelds in target areas into aggount beneﬁqaq
poses challenges in terms of data capacities, and minimize the
collection and impact | risk of beneficiary ]
measurement. incomprehension and bias.

Rights-based risk Medium Though may be considered as medium | This will be addressed by:
{protecting indigenous risk but it may impact on the project:
people and land tenure - selecting  lands  that
rights) ¢ Unclear lan1 ownership  and have clear land title and
customary  nghts  may  cause customary rights  that
disputes and grievances that will are appioved by the
affect access to the land for local . authority and
nursery and woodlots development community leaders
f - implementing a
: transparent and  fair
: system for resolving
conflicts and grievances

based on local structure
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ANNEX C: Stakeholder Groups and Their Participation

A description of the public, private and CSO stakeholder groups and their involvement in the Project
as we'l as the benefits they can expect to receive:

Energy Commission of Nigeria (ECN): Established in 1988, the Energy Commission of Nigeria
(ECN) is the government office in charge of energy sector planning and policy implementation. The
commission also promotes the use of renewables and alternative energies within the electric
generation mix in Nigeria. The ECN fulfils the role of strategic overall planning, coordination and
effective direction of Nigeria's national energy strategies within Nigeria and with ECOWAS member
states. Energy research, development and training related activities are carried out in the six technical
departments and the six energy research centres. Two of the centres, located at Nsukka and Sokoto,
are responsible for new and renewable energy research. The centre in Lagos caters {o energy
efficiency and conservation, while the centre in Benin upecialises in energy and environment. The two
centres in llorin and Bauchi are responsible for hydropower research and research n the area of
petroleum respectively. ECN was instrumental in taunching the Renewable Energy Master Plan
(2102). A significant contribution by ECN was the first National Energy Policy 2003) launched in 2005,
This policy is currently under revision (2013).

Federal Ministry of Environment (FMOE): FMOE was established in 1899 by the Federal
Government of Nigeria with the statutory responsibility of protecting the natural environment against
pollution and degradation and conservation of natural resources for sustainakls development in
Nigeria. FMENV is formally charged with environmental responsibiliies and also with coordinating all
climate change matters under its Special Unit Climate Change. The unit aisc represents the Ministry
at international climate negotiations. The Special Unit on Renewable Energy acts as the voice of the
ministry regarding renewable energy and energy efficiency issues. The objective of the unit is fo
develop and implement strategies that will achieve clean, reliable energy supply mechanisms in order
to develop the sector based on international best practices and in order to showcase viability for
private sector participation. Thus, the unit's activities revolve around three core issues: (i} secure,
safe, and reasonably priced energy supplies and services; (ii) ecenomic growth and development; and
(iiy environmenta! protection. The focus on renewable enargy and energy efficiency is mainly on
displacement and reduction in use of conventional f ssil fueis of biomass for housefiold and small
scale agricultural applications. The FMENV is also the regulator for the Environmer‘al a~3 Social
Impact Assessment (ESIA). The ESIA is mandatory for ail development projects as per the Nigerian
EIA Act No. 86 of 1992,

Forestry Commission, Cross River State: The Cross River State forestry Commission {(CRSFC) is
the main government agency in the state responsible for the management of its forests. The
Commission has a mandate to focus on the conservation, protection and sustainable utilization of
forest and wildlife resources in the state, and be home to one of the world’s greenest and biologically
most diverse and richest places. The law empowers the Forestry Commission to regulate the activities
of Ministries, Parastatals, Local Governments, Depariments, Organizationg, statutory bedies, as they
relate to forest and forest resources and wildlife conservation issues in the State. The law also
enables the Commission to establish links with relevant national and international regutatory policy
making and funding bodies for the benefit of bio-diversity conservation and sustainabie forestry in the
State. The forest commission by all global standards articulates the following initiatives and
programmes:

Reforestation and regeneration of degraded forest areas; Re-survey, demarcation, re-beaconing
{where appropriate) of all Forest Reserve boundaries. Establishment of complete asset (timber, in the
first instance} fracking system from stump to site to retail end; Protection and management of
mangroves and wetlands, monitoring and protection; Ecotourism and sustainable forest expioitation;
Research into key plants and animals in the state; Creation of carbon reserve mechanisms for
marketing; Climate change adaptation mechanisms for vulnerable rural poor; Research into medicinal,
aromatic and pesticide plants: Conservation and environmental education awareness; Institutional
capacity building and strengthening; Alternative livelihood sources and rural forest resource
governance; and Regulation of forest sector operators.
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Federal Ministry of Agriculture and Rural Bevelopment: The Federal Ministry of Agriculture and
Rural Development (FMARD} was established in 1966 by the Federal Government of Nigeria with the
statutory responsibility to regulate agricultural research, agriculture and natural and natural resources,
forestry and veterinary research throughout Nigeria. The ministry has the respensibility of optimizing
agriculture and integrating rural development for the transformation of the Nigerian economy, with 2
view to attaining food security and positioning Nigeria as a net food exporter for socio-economic
development. The mandate of the ministry is io be a significant net provider of food to the global
community, through the promotion of Agricultural Development and Management of National
Resources in a value-chain approach to achieve sustainable food security, enhance far~ income and
reduce poverty. The ministry is responsible for varicus parastatals. The agencies/parastatals under
the ministry include: The Nigerian Agricultural cooperative and Rural Development Bank (NACRDB];
Nigerian Agricultural Insurance Corporation (NAICY, Agricultural and Rural Management Training
Institute (ARMTI}; National Centre for Agricultural Mechanization (NCAM); Thirteen Federal Colleges
of Agricuiture; Fifteen Agricultural Research Institutes including three notable research institutions that
deal with tree crops: The Cocoa Research Institute of Nigeria (CRCN); The Rubber Research Institute
of Nigeria (RRIN); and Nigerian Institute for Oil Palm Research (NIFOR).

Federal Ministry of Power (FMOP): The FMOP is responsible for ensuring a robust power sector
that fully supports the socic-economic needs of the nation. The main goal of the ministry is directed at
initiating, formulating, coordinating and implementing broad peolicies and programmes on the
development of electricity generation from all sources of energy. FMOP is also charged with the
responsibility of developing and deploying electricity-related renewable energy policies in Nigeria. The
FMOP is headed by the Henourable Minister as Chief Executive of the ministry. The Honourable
Minister of State is in charge of the operational activittes of the Ministry, while the Permanent
Secretary is the accounting officer. The latter two offices are supported by seven departments and
five units. They are respensible for the coordination of all forms of electricity generated from baoth
renewable energy and other non-renewable energy sources. In order to facilitate diversification of the
nation’s energy mix, the ministry is encouraging renewable energy sources for power generation,
especially in rural areas of the country. The ministry synchronises the Inter-Ministerial Committee on
Renewable Energy and Energy Efficiency (ICREEE), has commissicned some solar power pilot
projects in Ogun and Cross River states, and is building a pilot wind farm in Katsina. The FMOP
coordinates renewable energy and energy efficiency maiters through the Electrical Inspectorate
Services {EIS) department. [11]

Nigerian National Petroleum Corporation (NNPC): NNPC has sole responsibility for upstream and
down- stream developments in the ol industry, and is also responsible for regulating and supervising
the sector on behalf of the Nigerian Government. NNPC was established on April 1, 1977 as 2 merger
of the Nigerian National Qil Corperation and the Federal Ministry of Mines and Steel. In 1988, the
corporation was commercialised into 11 strategic business units, covering the entire spectrum of oil
industry operations: exploration and production, gas development, refining, distribution,
petrochemicals, engineering, and commercial investments NNPC by law manages the relation
between the Nigerian federal government and a number of foreign multinational corporations.
Through collaboration with these companies, the Nigerian government conducts pefroleum
exploration and production. In its current version REMP insufficiently refers to the NNPC aclivities.
NNPC is also explering the use of bicfuels (mainly ethanol and biodiesel} for mixing in conventional
fuel to produce “green gasoline”. Otherwise iis involvement in renewable energy and eneigy efficiency
is limited to internal consumption.

Standards Organisation of Nigeria {SON): The Standard Organisation of Nigeria (SON) is a federal
government establishment instituted by Act. No.56 of 1871 with the responsibility of ensuring that alf
products (imported and manufactured in Nigeria) keep to stipulated standards. The breakdown of
SON functions include to: ensure compliance with standards designated and approved by the Council;
undertake investigations as necessary into the quality of facilities, materials and products in Nigeria,
and establish a quality assurance system including ce tificatio.; of factories, produzts and laboratories,
provide reference standards for calibration and verification of metering and metering ecuipment;
compile an inventory of products requiring standardisation, prepare Nigeria Industrial Standards,
foster interest in the recommendation and maintenance of acceptable standards by industry and the
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general public; develop methods for testing of materials, supplies and equipment; register and
regulate standard marks and specification.

The SON has developed and/or adopted some standrrds on renewable energy and energy efficiency
recently. Among these standards are a code of practice for the deployment of outdoer solar lighting,
design qualification and type approval of PV modules, safety standards for use of F./ power
converters, etc. In order to encourage quality and competition that will enable exporters, importers
and the consumers at large have free access to desired quality and/or professional services SON’s
services include the certification of products (SON Conformity Assessment Programme for Exports,
SONCAP). SONCAP is a pre-shipment verification of conformity to standards process used to verify
that products to be imported into Nigeria are in conformity with the applicable Nigerian Industrial
Standard (NIS) or approved equivaients, and technical regulations before shipment. Under the
SONCAP regime, imports are required to undergo verification and testing at country of supply and &
SONCAP certificate is issued demonstrating that the products meet the applicable standards. [55] The
SON has defined three routes that may be applied as appropriate conformity assessment procedures
for product(s) subject to SONCAP, accarding to type, risk and effect on the heaith and safety, and
environmental protection. They cover: unregistered/unlicensed products (conformity verification},
registered products (registration and conformity inspection); licensed products {product certification
systems).

Federal Ministry of Local Government {(FMLG): FMLG is cencerned with matters affecting local
government and local government administration as well as issues relating to chieftaincy matters.
Some responsibilities include but are not limited to: M nitor trie activities and performaiice of all Local
Governments in the State in order to ensure compliance with the local government | ws ¢nd other
regulations made under the law; Monitor public utilites under the local government, coordination of
the statutory allocation to local government councils (inclusive of loans and grants) and coordination
of the affairs of all Jocal government councils and submission of periodic reports thereon to the
Governor of the State; Relations with Local Government Councils, Local Government Service
Commission, Office of the State Auditor-General for Local Governments and Federal Ministry of State
and Local Government Affairs: Coordination of Development Plan for local government councils;
Market registration and Valuation Matters; Train elected functionaries and political office holders at
local government level in collaboration with the Local Government Service Commission.

Samaru College of Agricufture, Ahmadu Bello University, Kaduna: Samaru College of
Agriculture, was established in 1922. It is an arm of Ahmadu Bello University that is mandated on
training middle level manpower in Agriculture which leads to the award of Naticnal Diploma and
Higher National Diploma after two and four years respectively. The University has various
departments, sections, units that take care of such projects and such inciude Parks and Gardens,
Botanical garden Unit. There is also a Savannah Forestry Research Station which is part of Forestry
Research Institute of Nigeria amongst others. At the College, Horticulture Section is the unit involved
in such things and over the years the section operates a rursery where various planis are being
propagated. In the last couple of years, the College iiad specifically established Thectare cof Guava
and 1 hectare of Moringa and few square metres of mange and citrus to reclaim marginal lands. Qur
interest in guava was in the fact that the favourable climate within the state favours its growth,
financial returns from the sales of its fruits and branches removed during prunning serves as
fuelwood. The Coliege also produce seedlings of various plants for the Ministries of Agriculture
(States and Federa!). The other units of the University had also established hectares of Khaya and
other species to reclaim marginal lands but all within the University campus. The Cellege has been
involved in selling seedlings of various plants to the public but has not been involved in establishing
woodlot for commercial purposes.

Global Alliance for Clean Cookstoves (GACC): Global Afiance for Clean Cookstoves is actively
supporting Nigeria in various stove activities. For example, GACC is supporting ICEED to establish
the Nigerian Clean Cookstoves Design and Testing Centre at Afikpo, Ebonyi State. The centre will
provide stove producers and users, and other relevant stakeholders the opportunity to confidently
compare stove performance and safety. In addition, it will provide a common set of terminoclogy for
wood stoves for easier understanding and communication; give stove producers, marketers and users
assurance of product quality.
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National Clean Cooking Scheme (NCCS), Federal Ministry of Environment: There is also an
array of Government and donor-supported activities promoting transition towards more efficient and
alternative solutions for households energy needs {i.e. the fuel wood demand side), such as the
National Clean Cooking Scheme of the Federal Ministry of Environment and its Rural Women Energy
Security (RUWES) Initiative aimed specifically at addressing the needs of rural women for sustainable
and heaithy cooking solutions. Under NCCS, the Federal Government supports retrofitting of kitchens
in public schools, hospitals and hotels across the country with improved cook stoves and LPG.
Simitarly, USAID is supporting improvernent in efficiency in the use of fuel wood by Nigerian schools
and public institutions by providing energy efficient cook-stove through its "Safe Cooking Energy
Programme” in the Niger State.

Community Research and Development Center (CREDC): Several local NGOs and community-
based organizations, such as Community Research and Development Center (CREDC) under the
Sustainable Forest Management Project, are also engaged in the awareness raising and capacity
building work on the local level spreading the word and knowledge about efficient cooking
technologies and the importance of forest protection. In CRS, the Federal Government initiated a pilot
biogas project in order to diminish pressure on forest resources from domestic energy use, but no
evidence exists yet regarding its implementation.

ICEED: To support domestic industry, ICEED in partnership with Energy Commission Nigeria
supports the establishment of the National Clean Cookstoves Development and Testing Laboratory at
the University of Nigeria (Nsukka, Enugu State); this partnership helps develop technical standards
for stoves, provides testing and certification services related to stove technical quality, indoor air
poliution, and energy efficiency, as well as support local SMES in improving the quality of their
products.

Nigerian Developmental Association for Renewaltle Enevgies (DARE): DARE and the German
Non-Governmental Organisation Lernen-Helfen-Leben e.V. (LHL e.V.) are jointly implementing CDM
project entitled “Efficient Fue! Wood Stoves for Nigeria” whereby the revenues from the CER sales
are to use to subsidize the sales of highly efficient cook stoves SAVESC in the Northern regions of
Nigeria*®. The project is expected to support distribution of up to 13,000 SAVES(Q systems and thus
prevent the emission of 300,000 tCO2e until 2019. By the time of its last monitoring report (mid 2012),
the project was behind delivery schedule and has only claimed 17,000 tCO2 in GHG emission
reductions since its start in 2008. Nevertheless, the project is an important part of baseline activity
because it proves viability of business and financial model for efficient cook steves in Nigerla
{provided carhon benefits of such project are monetizec ). Gther PoA developers ale C-Quest Capital.

SME Fund (SME): SME seeks to provide low cost, clean and safe cooking energy for households at
bottom of the economic pyramid through their 2G proprietary Celiulose ethanol bio process. The
organisation has successfully launched one of the largest and fastest growing clean cooking and
lighting programmes in Africa. This was accomplished through a vertically integrated business model
that dramatically reduces costs in both manufacturing and distribution, by creatively using social
marketing, thereby economically empowering independent distributors. SME has reached out to over
230,000 households with their ethanol stove and has sold over 2 million litres of gel. With the growing
demand, SME is looking to have 1 micro distilleries and 2 gel plant at the community level to meet the
demands of communities and raise awareness of their ethanol stove.

Mfaminyen Conservation Society: In CRS specifically, Mfaminyen Conservation Society supported
indigenous design of improved cookstove (Ekwuk) and its dissemination across the states: over 4,500
products were sold. The CRS Government committed 100,000 US$ to further scaling-up its
production. These efforts, however, fall short of the potential and need of the region.

Technical Committee for Stove and Fuel Standard {TCCFS): This SFM project will support TCCFS
to partner with NACC members and SON and ECN to build on the initiative to develop Standard and
Label for clean stoves for the domestic, institutional and industrial sector. A viable fee system for cost
recovery will be explored.

'3 hitps:dodm. unfoc. int/Programme OfActivities/poa_db/fR1BOIHSJIVIFKIZY CA4D6XQOETPSGNview
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GACC is supporting ICEED to establish the Nigerian Clean Cookstoves Design and Testing Centre at
Afikpo, Ebonyi State. The centre will provide stove producers and users, and other relevant
stakeholders the opportunity to confidently compare stove performance and safety. In addition, it will
provide a common set of terminology for wood stoves for easier understanding and coinmunication;
give stave producers, marketers and users assurance of product quality.

National Centre for Energy Research and Development, University of Nigeria, Nsukka: The
centre is owned by Energy Commission of Nigeria and since 1980 been operating in the field of R&D,
training and dissemination of renewable and non renewable energy sources. Over the years, the
centre has developed a number of efficient biomass stoves. According to the centre, one of its best
stoves called the nozzle type cookstove has a wood use efficiency of 69%. In addition, the stove has
a thermal efficiency of about 40% and significantly reduces emissions. The centre is hampered by
funds to embark on further R&D and widespread dissemination.

Fortis MFI (FMFB): Its objectives are: Provide small loans (microcredit for members especially
women) for enterprise promotion and income generation; Drive savings as a major thrive to secure
loans and reduce the target audience vulnerability to economic stress; Ensure a sustained system for
managing and recovering microcredit; Improve the economically active poor 's participation and
contribution to formal financial systems and improve access fo business opportunities; Ensure a
sustained system for managing and recovering microcredit; Improve the economically active poor ‘s
particioation ancd contribution to formal financial systems and improve access to business
opportunities; Promote economic development through none collaterized lending and ihe informal
sector's participation in formal financial system; and Encourage economic aclivity and self-
employment of the active young. FMFB shall also undertake fo ensure the following: Members have
improved access to micro-loans, micro-credit and other support services that encourages the growth
and development of their businesses; Linkages are established and maintained to financial and none
financial services to help increase productivity and income levels; Members business practices are
improved with weekly center meetings and pre-disbursement trainings to ensure effective utilization of
loans and no default on repayment; Productivity and job creating potentials of the informal sector are
improved with linkage promotion and direct access to other programmes on credit discipline, health
promotion, financial literacy etc to improve on their Jeneral livelihood and standard of living; Best
practices in microfinance are adopted to ensure that the Fortis Micro-model is upheld ar d regicated.

Solar Sister, Inc. Solar Sister is a social enterprise using an innovative gender inclusive business
model to empower African women as engines of a clean energy revolution. They used Pilot funds {o
add cookstoves to their current product basket in Nigeria, offering customers a unique range of
modern lighting, phone charging, and improved cooking choices.

Enhancing Consumer Demand Through Increased Market Engagement

C-Quest Capital LLC: C-Quest Capital (CQC) is a pnvate equity and carbon finance firm providing
clean and efficient househaold energy technologies and sustainable souarces of household fuels.
Through TLC Green, a Joint Venture between CQC and the Malawian NGO Total Land Care, CQC
proposes to test a new business model to couple the marketing and sale of sustainable firewood with
improved cookstoves.

Toyola Energy Limited: Toyola Energy Limited manufactures and selis energy efficient cook stoves
in urban and rural Ghana. The stoves use standard charcoal but are 40% more efficient than the
traditional stoves used in the region. To date, Toycla has provided this cleaner energy product to
35,000 households through the sales of over 100,00 cook:toves. Toyola has offset over 140,000
tons of carban dicxide emissions and employed over 300 employees. Toyola will use their f‘atalytlc
smali grant to hire additional managers and increase production efficiencies.

Catalytic Small Grant: African Clean Energy

Envirofit: Envirofit International is a social enterprise that was established in 2003 to develop well-
engineered technology solutions to improve the human condition on a global scale, with a primary
emphasis on applications in the developing world. Envirofit's enterprise-based model is based on the
design and sale of high quality, affordable, consumer driven products that yield heaith, environmental
and economic benefits. Envirofit uses a market-based solution to develop local communities and
create a large-scale sustainable impact. They envision a world in which everyone can enjoy durabie,
affordable, aspirational, well-engineered technology products that offer economic payback incentives,
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while improving health and the environment. Envirofit partners with Tower Enterprise to manufaciure
stoves in Nigeria supported with distribution networks.

Food and Agriculture Organization (FAO): FAQ has developed the Bioenergy and Food Security
(BEFS) Approach for Nigeria that seeks to assist policy-makers in assessing the interplay between
natural resource availability, bioenergy production potential, rural development and food security, and
in strengthening their capacity to manage the trade-offs associated with bioenergy development.

Aprovecho Research Center (ARC) is a non-profit corporation established in 1976 and it is
dedicated to researching, developing and disseminating appropriate technotlogical solutions for
meeting the basic human needs of refugees and impoverished people and communities in the
developing world. This GEF funded project will explore the feasibility to partner with ARC to set up
stove testing labs in Nigeria in collaboration with regional ECREEE in Cape Verde.

Consumers: The consumers especially women will be important beneficiaries of the bioenergy
program. as they will be able to reduce the share fhat erargy represents in household budgets.
Howaver, given the relative lack of knowledge of many buyers in Nigeria, an information and outreach
campaign will be needed to explain the value of considering the total cost of ownership before making
an appliance purchase.

Nigerian Association of Glean Cookstove (NACC - Shell, UNDP, Giz, EU, ICEED, etc): The
Nigerian Alfliance for Clean Cookstoves was established in April 2011 with the aim to introduce 10
million fuel efficient stoves to Nigeria by 2021 through: i. Policy ~ Work with the Federal Government
to develop policies which foster the development of a clean cookstove market. |i. Quality Certification
- Partner with research nenters, private sector and standard issuance organizatinns to ensure that
only high quality stoves are certified for the Nigerian market; iii. Financing — Structure financing
options to ensure affordability and access to Nigerian households; and iv. Advocacy — 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.

Technical Committee for Stove and Fuel Standard (TCCFS): The Technical Committee for Stove
and Fuel Standard {TCCFS) has a mandate for developing standards and specifications for cooking
stoves. The committee’s objective is to define and verify uiean stoves and fuels end encourage
innovation to find better cocking solutions. The committee represents a significant step in efforts to
scale up clean cookstoves and fuels as it provides guidance for rating coockstoves on four
performance indicators: fuel use; total emissions; indoor emissions and safety. The commitiee
provides guidance on standards to evaluate performance and help consumers, investors, donors and
policy makers navigate the market. By using standards and testing to set ambitious and achievable
goals to strengthen national policies and drive innovation that will lead to improved technologies and
fuels. Standards can give stove makers affirmation of product quality, let users know they are making
a worthwhile investment, and drive industry innovation. The committee output is expected fo reduce
the risks of cookstoves to health and safety, and facil.tate the large-scale adoption of clean cooking
solutions.
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ANNEX D: Assessments and proposed implementation modalities of the proposed project

As already mentioned above, this project proposes a series of integrated interventions mostly
focused on Steps 1, 2 and 5 of the fuelwood value chain (improved fuelweod supplies and
efficient_utilization}. The main beneficiaries in Stage 1 and 2 are forest custodians, landowners,
male and female farmers and youth on the supply side whilst the beneficiaries in Stage 5 are
stove/kiln prodcuers and end-users {domestic, industrial and institutional) on the demand side. Such
segmentation would allow different business models and financial schemes to be developed to
optimize the benefits. The following section elaborates on how these business models and financial
mechanisms will be implemented for overcoming the financial, cultural, social and
information/knowledge barriers.

Fuelwood Value Chain - Interventions by Stage

1. Sustainable Foresl "'“;__' Ctlartiﬁedd 3. Transportation 4. Fuetwood 5. Fuehwood
and Land Management prléztl?tr(:)n retail consumption

1. Stage 1 and 2 - Implementation Mechanism for the Development of Inclusive Sustainable
and Certified Fuelwood Supplies and Business

A. Sustainable fuelwood supplies and inclusive business from Sustainably Managed Forest

The project will align closely its activities, both on .1e local and policy level, with the UN-REDD
Readiness Program: {o the extent the time-line of both projects will overlap (UN-REDG is ur || 2018},
the efforts are made to identify and design pilot interventions jointly and the UNDP-GEF interventions
are designed to ensure maximum complementarity and synergy and build on the work inttiated by LIN-
REDD, especially in the promotion of clean stove/kiln, implementation of incentive mechanisms and
SFM measures in Cross River and Delta State (Figure D1).

Natural forests car be managed toc provide wooed for fuelwood production. In addition to the collection
of deadwood, trees would also be selectively harvested in a manner that allows coppicing and
sprouting. The coppices and sprouts can then be managed to provide sustainable wood stocks for
fuelwood production. Where the forests are degraded, some enrichment planting will be =racticed.

Capacity Development for Sustainable Fuelwood Production from Natural Forests: Coppicing is
a well-known method of woodland management which takes advantage of the fact that many trees
make new growth (sprouts) from the stump or roots if cut down. In subsequent growth years, many
new shoots will emerge, and, after a number of years the coppiced tree is ready to be harvested, and
the cycle begins again. This will allow the coppiced woodland to be harvested in demarcated sections
on a rotation. In this way, a crop is available each year for fuelwood production. [n addition, a forest
maintained this way, will allow a rich variety of habitats, which is beneficial for biodiversity. Coppicing
maintains trees at a juvenile stage, and a regularly co:. piced tee will never die of old agea.

There is an urgent need to map oul iree species with good sprouting capabdity for “lelwood
production in the target area. Some trees take a relatively long time to grow to maturity. However the
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size of wood that is optimum for fueiwood production should be less than 12 centimeters in diameater.
After three to five years, most of these sprouts will have attained the required diameter and therefore
ready as fuelwood. This will ensure that every three to five years, the demarcated section will be
ready for harvesting. Some indigenous non-invasive species can grow rapidly. The tree can be
attractive, with decoratively colored new leaves and colorful fruit which are attractive to birds and
monkeys which may be important seed dispersers.
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Figure D1: REDD+ pilot sites in Cross River State

Capacity development for tree planting: The project will build capacity for a total of 1,111 house-
holds (potential private trees owners) in Cross River and Delta State through awareness creation,
demonstrations, training and establishment of support structures for the provision of seedlings for
enrichment planting and inputs. Table D1 below indicates the cumutative distribution of households for
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capacity buiiding per year and the total accumulation of forest land in hectares to be sustainably
managed for fuelwood production per year.

ir"_fé'fifénD'l‘i.?‘:ﬁfusrainéb‘:'y Managed Forests for annual fuelwod production in hectares {cumuilative)
in the pilot community in Cross River and Delta State
Community Total Ne.of | Year 1| Year2 | Yeard | Yeard Year 5
community | househeld
Cross River State
1. Old Ekuri 1,718 20 150 365 595 790 900
2. New Ekuri 1,448 16 100 226 376 536 710
3. ko Esai 5,109 44 456 | 1001 | 1421 1621 2,000
4 Owal 2,305 427 345 735 | 1,146 | 1523 1,890
- | 5 Eera | 1,070 51 367 759 ] 1194 | 1,761 2,310
6. Eyeyeng | g24 44 378 7921 1181] 1,539 2,000
7. Edondon | 4,826 51 379 802 | 1214 1738 2,275
8. Okokori 1,797 25 180 414 672 887 1,115
9. Agot Ibami 10,079 21 147 374 592 805 950
10. Agot Ekpo 8,570 19 121 332 533 732 850
Sub Total 37,846 333 | 2623 | 5800 83923 15,000
Ekuriflko 11,952
11. Urua lwang 496 13 o8 221 347 4497 577
12 EsukMba 2236 11 78 205 315 436 500
© 13. Esiere-lbom 5,879 4 N 65 118 160 200
| 14. Creek Town 6,420 13 118 257 | 376 521 BOr
15 Efut Esighi 1,721 7 45 108 154 202 300
16. Edik Okon 342 9 67 191 302 380 423
Idem
17. Akwa Esuk 842 13 90 200 327 453 600
Eyamba
- 18. Esuk Idebe 1,240 8 45 100 164 255 345
19, Akim Akim | 452 10 8C 164 259 357 455
20. Ekpene EXi 2,083 - - - - - -
Sub Total 21,700 89 641 | 1506 | 2,362 | 3,261 4,000
Mangrove
21. Buanchor 2,941 66 520 | 1,150 | 1773 | 2494 2,956
22 Boje-Ebok | 1,332 44 350 762 | 12181 1,6% 2,000
23. Abo Mkpang 1,235 34 260 540 850 | 1218 1,545
24. Kanyang1&2 2,265 44 360 750 1,178 1,827 2,360
25. Olom 3,123 12 4 171 311 475 555
26. Enyi 1,687 44 320 683 | 1088 | 1549 7,000
| 27 Eskwe | 136t 20 160 340 550 745 900
| 28.Bamba 1,697 43 345 743 | 1132 1,52 1,945
29 Abo Obisu | 888 23 180 393 623 818 1,044
L 30 NjuaKeku | 2,849 46 378 734 | 1146 | 1669 2,055
Sub Total 19,376 378 | 2,957 | 6,242 | 90831 | 13812} 17,000
AfilMbe _
State Total 78,922 800 | 6,221 | 13548 | 21,166 | 28,005 | 36,000
No. of 394,610 4.000
| beneficiaries
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(S1HH) | | | | |

Delta State

1. Umuwai 1,800 53 389 845 1,315 1,871 2,387
2. Ohorun- 650 19 150 328 541 7583 864
Uweye _

3. Umuedem 1,300 38 313 658 1,114 1,459 1,724
4. Umuneze 800 24 178 368 591 810 1,061
5. Umuidekun 1,000 29 234 490 802 1,024 1,326
B. Ezede 906 27 189 407 696 941 1,201
7. Uheri 820 24 180 398 632 848 1,087
8, Umuotel 1,080 32 217 488 344 1,222 1,432
9. Uweye 720 21 1.5 323 580 808 955
10. Umukayan 1,480 44 314 737 1,264 1,700 1,965
State Total 10,556 I 2,309 5,040 8,389 | 11,436 14,006
No. of 52,780

beneficiaries

GRAND TOTAL 88,478 1,111 8,530 | 18,588 | 29,555 | 40,441 50,000
No. of 447,380 5,556

beneficiaries

(51HH)

B. Sustainable fuelwood supplies and inclusive business from Sustainable Land Management

EU-GIZ “Energising Access to Sustainable Energy” will support sustainable forest management and
fuel wood production practices in Katsina state (Northern Nigeria) and promotion of relevant policies
at the state and national level. Collaboration will be sought regarding national-level policy work on
clean energy access.

During PPG, the fuelwood baseline survey demonstra¥zd that using planted tree biomass for fuelwood
production process is a sustainable option. However, this may be an expensive option :1 s e areas
where there is a relative abundance of biomass compared to clear felling and selective cutting in
which cases the biomass is available at {close to} zero opportunity costs. In areas of scarce wood
biomass in the semi-arid and drier Northern states, availability of land to produce trees for fuelwood
production vis-a-vis food security is often an issue of concern by environmentalists. Fortunately the
target areas in Kaduna State do not have food security issues. During project implementation and
scale up of project in areas with food security issues, there are opportunities that could be exploited
which are outlined below:

Tree Regeneration and Improved Fallowing for Wood Fuel Production: Improved fallow, which is
the deliberate planting of trees or shrubs in rotation with crops have great potential for improving soil
fertility. This is recommended in the target area. By providing nitrogen to crops, tree faflows can help
farmers increase their incomes and food security. They may also help in the reduction of soil
degradation and curb deforestation. Forage, shrubs, trees and grasses are very important for
agriculture and livestock, particularly the trees have high foliage productivity, and high leaf protein
content. The woody biomass from these shrubs and trees provide a very high potential charcoal
production and thus can sustainably improve incomes of subsistirg communities.

Use of Marginal and Fragile Lands: In the target district 3s is practice in many countries in the
region producing charcoal, the traditional land utfization practice will invelve establishing wocdlots on
non-arable land, since this does not lead fo any reduction of iand set aside for crops and paswres. In
specific instances where non-arable land is unavailable, the growth of trees may be resfricted to the
borders of fields, water-bodies or roadsides. This can fremendously increase available wood for
charcoal production in a community.

Promotion of Agroforestry and Agro-Silvo Practices: The other option that is sustainable with
proper management is the selective cutting of trees in the agre-silvoe production system or Farmer
Managed Natural Regeneration that is being implemented in Katsina State under the EU-GIZ project.
This means that certain trees that provide good guality fuelwood are selected and cut for fuetwood
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production. Preference and suitability of trees used for fuelwood production may vary with size,
availability and accessibility of the tree species. Lessons learned in the EU-GIZ project will be
transferred to the project in Kaduna through study tour and site visits.

Establishment of Tree Plantations for Sustainable Fuelwood Production: Provision of incentives
for woodlot establishment for fuelwood production and investment in the improved fuelwood or
charcoal production technologies, is critical for a sustainable production of fuelwood in a liberalized
economy and the project proposes the following to be pursued;

Through participatory approach, identification of tree species by iand owners to be planted
that are suitable for fire wood production and training of land owners in planting of tree
species appropriate for fuelwood. Tree species that are suitable for the dry Northern ¢limate
with good fire wood and timber properties and high value fruits are: Guava;, Cashew
(Anacardium Occidentale}, Neem (Azadiracta Indica), Mahogany {(Khaya Spp.); Mango
{Magnifera Indica), Flame of the Forest {Delonix regia), Isoberlina doka and Vitelleria
paradosa (Shea butter).

Investment in the training of fuelwood producers in modern and efficient fuelwood and value
addition production technologies and processes (e.g. efficient retort charcoal kiln that reduce
the rate of tree harvesting through increasing the amount of charcoal ebtained by as rnuch as
threefold ).

Training producers in fuelwood handling and packaging, and group marketing.

In partnership with MFI (e.g. Fortis MFI}, provide of credit to those who need it to cushion the
effects of change of land use from food/crop production to tree planting for fuelwood, fruit and
vegetable production.

Assumpn‘ons and Basis for Tree Planting Plans: The plans have been determined based on the
following assumptions.

fil.

Vi,

That there is available suitable land for farmer managed and community based woodlot
establishment for selected tree species. According to the feedbacks from CBO partner (DARE)
and Samaru College of Agriculture in Kaduna State, over 3,003 ha of private land are suitable
and available for sustainable fuelwood production if supported. However this land has
competing uses for agriculture production and commercial purposes Yet tree piantations are a
new farming ventures where the harvest takes time but could be profitable if the right approach
and incentives are available;

That the FMOE, Forestry Commission and Lani and Survey Department in Kaduna State have
set aside 8,000 ha of forest reserves for woodlct development: i} Libere Forest Reserve, Kaura
LGA, Kaduna State; ii) Fatika Forest Reserve, Giwa |L.GA, Kaduna State. and iii) Kur in Kogi
Forest Reserve, |kara LGA, Kaduna State. During PPG, it was agreed that 200 ha of forest
reserve in Kurmin Kogi FR will be developed to demonstrate community-based woodlot in
partnership with RUWES women.

That the land owners will appreciate that there are more benefits for investing in woodlots for
fuelwood production compared to some conventional land use practices.

That government will come up with standards for the fuelwood valie chain and put
mechanisms in place to reguiate and monitor fueswood production and marketing; and

That the industry will provide market incentives for investment in efficient fuelwood
production technologies like efficient kilns and retorts charceal kilns as well as management,
accounting and marketing best practices.

Flexible financing mechanisms will be put in place for tree production for fuelwood and fruit
production.

The propesed technical ptans are premised on the PPG baseline study findings which showed that
more than 1,300 tree growers can be included in the croject by having their capacities developed for
tree growing and approximately 3,003 hectares of land will be planted and well managed for
sustainable fuelwood production. .

Y Improved charceal production technologies give much higher yields of charcoal of excellent quality in addition to by-products
of commercial value. This makes the practice very profitable and the acters will have the necessary motivation for investing in
woodlots for charcoal production.
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The Implementation Plan for Tree Production: Table D2 below gives the average cumulative
acreage of the three indicative species to be promoted per household and the targeted households in
the pilot communities. The species selected give good quality fire wood, are indigenous, termite and
fire resistant and with good management fast growing They are easy to establish and could easily be
planted by direct sowing with good seed or through seedlings supplied by dedicates and ‘cerifled
nurseries. The species are ecologically friendly with the climatic envirorment of the target area. Using
conservative figures, both Guava and Mango record 19.5 metric tons after the same period with the
same subsequent annual growth rate. Given the limited land holdings in the target areas, if 1,300 land
owners who can progressively commit on average up to 2.27 ha of their tand by the fourth year, to
plant the recommended tree species; a total acreage of 3,003 ha of tree plantation will be achieved in
five years. The species sprout very well that will lead to sustainable production of the wood resource.

' Table D2: Average Land Size Committed to Tree Production

Proposed average Acreage for the different Tree Species
planted per household in hectares Year 1 Year 2 Year3 | Yeard
Guava 0.57 0.57 0.91 1.25
Khaya Spp - 0.45 0.45 0.57 0.61
- Mango indica 0.23 0.45 045 | 045
Average Household Acreage 1.25 1.48 195 227
Total Area of Tree Species planted in the target Area in hectares Year 1 Year 2 Year3 | Yeard
Guava i 741 741 1183 | 1,625
Khaya Spp 585 585 741 793
‘Mango indica 299 585 585 | 585
TOTAL AREA PLANTED IN HECTARES 1,625 1,911 2,509 [ 3,003
| Number of households 1,300

The above plantation arrangements for the corresponding tree species in the target area has taken
into account several factors including ameng others: the ecological suitability of the locations, human
settlements, household tand sizes, economics of land utilization, stage of forestry development in the
community and the density of fuelwood vendors and more important the available land that can be
converted from crop cultivation to tree planting.

The establishment of the above plantations shall involve investment and cperation costs mcluding
land preparations, nursery set up, planting, costs of seeds, weeding and pruning within the initial
years of the plantations establishment. Accordingly, the following cumulative wood tonnage (Table
D3) is anticipated after 5 years given that the duration for establishment wili be five years and
harvesting will start after four years. The growth patterns are based on planted acreage per year with
estimated tree coverage of 3,000 trees per hectare.

Table D3: Projected Wood Growths and Production in Mettic Fonnes

Tree Specie Average Year 0 Year 1 Year2 Year 3 Year 4 | Cumulative
Growth Rate Biomass

(thyr) Production

Guava 19.5 0 14,449.50 14,448.50 | 23,068.50 31,687.50 83,655.00
Khaya Spp 22.5 0 11,407.50 11,407.50 | 14,449.53 15463 50 52,728.00

| Mango 95 0 583050 | 1140750 | 11,407.50 | 1140750 | 40,053.00
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[ indica __I B |

TOTAL BIOMASS PRODUCTICN IN 31,687.50 37,264.50 ) 48,925.50 58,5568.50 | 176,436.00
TONNES

GHG mitigation: The above wood stock has three benefits namely; public benefits {(ecological impact
and tax revenue) and private benefits (sales revenue of both wood and charcoal). The FAO's Ex-Ante
Carbon balance model {(EX-ACT)'> has been used to calculate the GHG benefits from protecting
50,000 ha of forest and from establishing 3,003 ha of woedlots that would result in the annual
sequestration of 259,837 tCO2 and 8,423 tCO2 respectively to give a total of 268,360 tCO2 per year or
5,367,200 tCQ:z over a 20 year pericd. The resulis of the EX-ACT carbon balance analysis are
summarized in Annex J.

C. Development of the Community Energy Enterprise (CEE) with Multi-Functional Platform
(MEP)

With this intervention, SFM seeks to develop a community energy enterprise in Cross River, Delta and
Kaduna with multifunctional platform vaiue chain: to reduce post-harvest loss, improve product guality,
reduce fuel consumption {and thus production costs), improve the health of those working on the
processing and reduce environmental impact of these activities (Figure D2).

In addition to securing access to renewable fuelwood from protected forest and woodlot on an
individual household basis for subsistence use, there is also a need to demonstrate the feasibility to
add value and convert the collectively harvested fuelwood from protected forest and community
woodlot into charcoal or to power and operate agro-processing multifunctional platformi. The primary
objective is fo test a model for collective sustainable fuelwood production, whereby fuelwood
producers for charcoal production or agro-processor groups or cooperatives will have access to, and
management of forest land in Cross River and Delta and woodlot in Kaduna.

The Community Energy Enterprises (CEE) with Muitifunctional Platform (MFP) (Figure 2) will manage
the forest and woodiand to produce wood on a sustainable basis for improved, efficient and certified
fuelwood production on a commercial basis. The models will be to demonstrate whether providing
fuelwood or charcoal producing groups or agre-processing cooperatives with access fo forests and
woodlot, with obligations to manage and harvest trees on a sustainable basis can work and be
profitable. Currently local authorities, chiefs, landhclders and the Forestry Commission must approve
praduction of fuelwood on {ands they control, and receive some form of payment for harvesting wood
and producing fuelwood on and from that land.

The pilots are intended to provide each stakeholder with a more transparent, commercial and
partnership role to align the interests of all parties to ensure commercially viable production of certified
fuelwood on a sustainable basis. Two pilot sustainable forestry Community Energy Enterprises with
multi<functional platform (Figure D2} will be sef up i~ Cross River and Delta and 1 woodlot energy
enterprises in Kaduna State. They will be set up for a minimum of 20 years, to enable at least two, if
not three full tree rotations and harvest. These enterprises will be set up as public-private parinerships
between local district councils, local chiefs {on tribal land}, well-organized and successiul SFM and
SLMt Management Commitiee, local landholders {on the land that will be used for the pilots}, and local
husiness people. These enterprises will be set up as commercial joint ventures in which each
participant group will have shares in the enterprise, with certain agreed rights and responsibilities
(e.g., overall management, forest management and fuelwood production, technical assistance and
training, etc.). Each partner will receive a share of the proceeds, as a shareholder and for any
services thev might provide (e.g., rent on the land, pay!ent for accounting services, fees, taxes, etc.).

13 hittp://www.fao.org/tc/exact/carbon-balance-tocl-ex-act/en/
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Figure D2: Multifunctional platform value chain development {UNDP, 2013).
Table D5; Charactanstics of the Forest Carbon Projects in East Africa with data on $FM and SLM projects in Nigeria included.
Country UGANDA ETHIOPIA KENYA KENYA NIGERIA NIGERIA
Trees for The Interna“onal | East AberdarefMount Kaduna
Global Humbo Assisted . ~ Agroforestry
. . N Small Group and Kenya Forest REDD+ in CRA wondiot
Project Benefits Naturai Regenetation Tree Planti Rehabilitati d Delta wondio
Project Project (HANRP) ree Planting Rehabilitation and De
Program (TIST) Project (EAMK-FRP)
{TFGB)
Pradominant Indigenous Indigencus regenaration | Exotic on-farm Indigencus in Forest Indigenous in Indigenous on-
AR method on-farm {scme Reserves Forest Reserves | [arm {same
s {some exotic) indigenaus) gxofich
i_"é'ié'ci—i\r_é'rgi'tyr_ 1 Small Large contiguous plot Small fragmented | 9 medium-size plots Large Small
i Hahital fragmented farm plols contiguaus plot fragmented farm
; farm plols nlats
Total Area tha} 2,750 2,728 14,000 720 (10 - 200 ha) 50,000 3,003
CFarmers 1 2.100 5,100 53,000 1,500 5,000 1,300
: i
' Land Tenure Customary, Governmentformal Formal, individual | Govermment, Government, Farmal,
. individuat community usufruct moslly tited comnunity usufruct community individual mostly
usufruct titled
Carben rights {ndividual Cooperatives CAAC GBM SFM MG S04 MCand
farmers Individuat
farmers
Community CBOs Cooperatives Informal groups CBOsCommunity CBOsSFM CBCs/StM
institutions Forest Asscciations Management Management
Committee Commitles
“Sponsor | USAID, UK | World Visicn; World CARCHUSAID World Bank GEF funded GEF funded
Bank non- carbon
aspects) i
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Box D1: Lessons from Forest Carbon Projects for the development of Community Funds and Incentives

The Forest Carbon Projects study! has identified severat key success factors from the four East Afican pilots that are refevant for lhe design of the community
funds and incantives for SFM and SLM solutions in Migeria (Table C5). The key success factors identifid are: TFGB: ECOTRUST as the proponent, carbon credit
agaregator and market interface is a wholly Ugandan institution and therefore locally accountable to project participants and laws; iPlan Vivo is well-sulted to
werking wilk local organizations and smaliolders because of its accaptance of project:specific-standards and ex-ante payments; and iRequires {when applicable)
that botr: spouses sign (he carbon agresments thereby enhancing heusehold transnarency and equity; HANRP: WPotential for natural regeneration of indigenous
vegetation in eastem Afiica, which has significant cost and biodiversily benefits compared with biee planting; iWeli-organized farmers can play a leading role in
forest rehabilitation and management on state land without intrusive supervision and regulation {Samething that many gavemments are skeptical of); and
LAgréement to priritize use of carbon revenues for community well-being rather than individual payments {and spreading seme direcl benefits to non-members,
too)ITIST: IEfiective mebilization and motivation of large numbers of farmers in a short fime (achieving & seale 10 to- 25 times. that of the other projects) and
indicating that a long prior engagement with communities is not always essential; Largely “naper-fre¢” -projecl management through uploading manitering
informalion diractly from the field, and eperating this system with tocally trained farmér-participant staff, and %4 donor-private seclor model where the former
finances "don-carbon” seciat and biodiversity benefits and a private company findnces forest carbon (and oiher compliance) aspacts; EAMK-FRP: As wilh TFGB,
GBM is an indigenous organization that is bulding capacity for forest carpon management in Kenya and is corrently expermenting with other carban standards,
tHigh-quality vegetationicarbon haseline that yields scientific research quality ecological and farest stand data and an appropriate design for biodiversity
conservation among the tree-planting projects; and Commitment to AIR in Forest Reserves, and consequent engagement with government and the need 1o
address co-management, responsibilities, cost and benefit-sharing issues.

Measurement, reporting and verification: Challenges include: Wonservative carbon sequestration estimates favor buyers ove: farmer-~:oducers, especially
with low-incentive carban prices. As more applicable and accurate data become available, farmers will abtain fairer payments for thelr environmenta! services;
‘Compliance melhods require technical expertise, consistency and quality contro! for menitoring, and proponents use tachnically rained staff lo make routine tree
measurements. Three of the projects use headquarteds staff for this purpdse, but TIST has trainéd loca! farmers as quantiliers in its purpose-built process; and
LAthough HANRP and TIST are verified by CCBA at Gold level, both projects have limiled biodiversity and community impact moniforng in place, dlong lead time
is another factar, Projects typically took at least five years o validation, though Plan Vivo's ex-ante payments allow revenues to ftow earlier in the process. Preject
propanents who considered or used CDM compliance now favor:and use VCS or Pian Vive in new projects. |

Financial aspects: [Several financial challenges distinguish forest carbon projects from ather development prejscts addressing fand use: Invesiment coss
incluging compliance are high {often uoward of $1 millian for COM and VCS) and tyoically require international consultant experiise from few approved carbon {or
CCBAJ auditng firns. Compliance costs continue throughout the project; Some siandards are more figorous and therefore expested lo accerue higher carbon
prices; 10perating costs arg kept relatively fow, as all projects lean heavily on valunteer labor and the promise of firture gain from carb.n revenue, timber and other
ca-henefits; LA current cacbon prices, carben revenues seem lisufficient incentive for tree-planting. Co-benefits alone seem to provide sufficient
rewards to compensate costs for many, but carbon revenug is a behavioral incentive to each tiee-grower; and Understanding detal's of carbon contracls
signed by farmersfaroups is typically low despite concerted awareness efforts By project propenents. U

Afforestationfreforestation and biodiversify conservation: The relationship between biadiversity conservalion and tree planting or regeneration i5 not
straightforward. Several factors significanty affect how the study projects are fikely to impact biotiversity: On-farm planting of exolic treas is unfikely lo have more
than margina! value in enhancing biodiversity; wost farmers préfer cértain exotic species because of rapid growth for fimber or-carbon credits. TFGB fnsists on
indigerous species primarily with 2 few less harmiful exofiss. TIST encouragés indigenous species, but leaves the choite to farmers who fend 0 prefer exotics;
IWWhere feasible, natural regeneraticn i the most effective AR migthod on. larger contiguus areas that also enhanees biodiversity and rastores ecosystem
functions; {The exlent to which small plots of trees on scattered farms enhances “ adiversity . ‘ough forming coridors or*stepping siznes” is unclear and depends
on many factars, There are few data relating density and dispersion of such plols to énhanced conseivation for a range of species; and sMany farmers see lite
benefit in biodiversity per se, and see disadvantages resulling from-human and wildlife conflict. §

Commanity engagement: All projects have effectively engaged thousands of farmers to either plant trees on their owhn land or to plantregenerate forest on pulilic
or communal land, Institulional arrangements at community tevel vary, but all prajects recognize thal intsnse engagement is essential fo develop sufficient
understanding of the esoleric nature of climate change refated o gowing trees and forest carbon markets, Three of the projecls feel that tneir long prior
engagement with the same communities on other activities was crucial in buiiding trust, though TIST is able o recruit large numbers of farmers in aveas where
they have not operated previously. iChatienges and conclusions regarding community engagement include: Managing expectations is critical regarding carbon
revenues and afiibution of some carbon benefits (improved rainfall in partioufar) directly o trees grown; tMost farmers planiing an private land have not engaged
their children in assuring continued responsibiity for trees inherited for these confracts spanning decades; and tAfl projects encourage gender equity. Except for
HANRP, where female participation is increasing bt low, there is close to 50 percent women in membership and feadatship 180

$caling up and sustainabitity: TFGE and TIST continue to exparid within their current areas and in new areas. World Vision and GBM have inifated new carbon
projects in ofher areas, though not as part of HANRP or EAMK-FRP. Moving from a few thousand hectares tha) to tens or hundreds-of thousands as a project
starfing point is not straightforward. Some costs will benedit from economies of scale, such- as design and compliance auditing {assuming project areas are
somawhat uniformy. For community projects, ecanamies of scale are less likely because of the exiensive and Intensive engagement needed, and oplimum size of
communify groups from administralive, logistical and sacial perspectives. The new and complex nalure of farest carbon projects requires intense and continued
building of awareness, technical capacity and social capital. Sustainability of AIR related to carbon credits is uncertain beyand lhe initial crediting period,
especialy for on-farm projects. Timber is more valuable than carbon at curignt prices, so much wil depend-en whether farmars repiant a decade or more from
now. The balance of monetary and non-monetary incentives influencing farmers! lanid-use decisions at that fime iz unknowable. Forest regeneration on communal
and public lands seems likely to remain intact provided the regulatory regimes remain in place and are respected and enforced, and especially if 'ocal
inhatilants recognize the value of environmental and sconomis eo-benefils accrued and incentivized as value chain actors.

Relevance for Natlonal REDD#+: In each country the study projects are welt kiiown to, and recagnized as impartant by, the REDD - focal rr'nts These pioneer
projects provide diverse fessons lor A/R, many of which are also applicable to avoided defarestation, Among potenlial areas of interest descrigad in this report are:
Baselne and monitoring requirements (forest, environmental, social); Leakage and pemanence fssuesBenefit-sharing arrangements;iRisk mitigalion;
Stakeholder engagement;Natural regeneration versus planting for AIR:3Smallholder contribution to carbon séquestrationiCommunity management of forest
carbon and capacity for MRV; and Awareness, extension and co-henefit facilitation:
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Cookstove within REDD: The international mechanisms known as REDD+ offers a new source of
finance for cleaner cookstoves and improved woodfuel supply. Under existing REDD+ programs a
significant amount of effort is already underway to support sustainable woodfuel supply chains: over
half of the countries engaged in the Forest Carbon Partnership Facility Readiness Fund have
identified cookstoves, sustainable woodlots, or fuel switching technologies as a primary intervention in
their national REDD+ strategies; four of the eight pilot countries under the Forest Investment Program
specifically integrate reduced woodfuel use in their proposed investment plans; and six of the eleven
countries accepted into the FCPF Carbon Fund pipeline refer to improved woodfuel use in their
program design documents.

While cockstoves and sustainable woodlots are being considered within national REDD+ programs,
the finance being channeled towards these investments is still far below the scale required. We
recommend three areas that could be addressed to improve linkages between REDD+ and
cookstoves. Firstly, greater alignment and coordination is needed between cookstove and REDD+
agendas. To date the majority of REDD+ programs addressing woodfuel use are not being
implemented in high priority countries. Coordination would help both to align cookstove and REDD+
priorities and to improve communication and knowledge sharing between sectors. Secondly,
alignment is needed in accounting methodologies beteen REDD+ and woodfuel consumption; these
methodologies have progressed along separate paths, making it difficult to align REDD+ financing
with emissions reductions from cookstove projects. And finally, we recommend an analysis of impacts
of current cookstove programs on REDD+ and the development of improved monitoring systems for
the clean cooking sector.

Box D2: Land Administration in Kaduna State: The Kaduna State Ministry of Lands, Survey and Country Planning
(MLSCP) have overall responsibility for land tenure, land administration and development planning and centrol, through
its departments of Land Administration and Town and Country Planning. The following is a summary of procedures
observed in the preparation of layout plans: A layout can be initiated either by the Ministry of Lands and Survey or
Kaduna State Urban Pianning and Development Agency (KASUPDA), KASUPDA, on the receipt of a draft plan,
proceeds to make comments on the plan as it considers desirable; The final plan is then prepared by KASUPDA with a
brief fo the Honourable Commissioner recommending the approval of such plan; The layouts and briefs are presented
to the Land Use and Allocation Committee. After defiberations the committee may recommend for amendments that are
considered necessary or where it is satisfied with the proposals, recommends it for approvat by the Executive Governor
and after approval, the Land Use and Allocation Committee is duly informed by the Ministry's agencies. The Survey
Department is also informed and copies are forwarded fo them for action. The process of titfing in Kaduna State is very
cumbersome resulting into long processing time of sometimes ? years daspite the self-timed frame of between 30 - 90
days. The cost of processing is also quite high. Challenges inchide: Inability to adopt and adapt the Nigerian Urban and
Regional Planning Law oft992; Non-Existence of Regional and Master Plans for Major Gentres; Non-Computrization
of Town Planning Activities/Services; Lack of updated base maps and cumbersome nature of existing development
approval process and number and quality of both technical and administrative staff. 1t is recommended that a
simplification of land titling procedures that will reduce fime and cost to encourage applicants should be applied.

2. Stage 5 - Implementation Mechanism ~ Developing Inclusive Certified Couok stovelkiln
Business

The improved cock stoves for domestic sector is slightly more developed and has a more organized
market than for the institutional and industrial sector. But given the huge Nigerian markef, there is
great opportunity for scaling up in all three sectors through the creation of demand for these
aspirational appliances to reduce supply risk through commercially sustainable models. This will
include peer to peer and participatory training to upgrade technical and business skills. institutional
capacity development, knowledge and advocacy and where applicable, financial support to promote
the public-private parinership. The models will ve continually improved during the Project
implementation. Based on discussions with potential private sector participants initially idenciied, the
maodels that could work for promoting market mechanisms are graphically shown in Figures D3 for
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industrial and domestic stoves using matching rebate scheme. The major elements of these models
are described in the sections that follow.

Private Sector
investment
e.g. Bank/MFI

Certified Community
Enterprise/Social
entrépreneurs

Value chain financing:
Start up loan/partial
guarantee

End Users: Certified Local Energy
Domestic, institutions, StOVes Maiftagement
cottage industry Committes {LEMC}
Bulk orcer

Certified cooking Deadwood from SFM; Fuelwood from Certified
and thermal fuels FMNR/Agroforestry woodlot; Ethanol Stoves
|{fuelwood, ethanol, biogas from crop waste; Biogas from li Producers/

Inst=llers

™

_Gc}_\;e;f.nme'_nt{ eg
Local Government/
__ Commiunity

Public fund e.g.
GEF, Green
Climate Fund

Grant or concessional
loan

Figure D3: Market based approach and value chain financing for the scaling up of stoves and
Kilns

A. Targets and prioritization

The target of disseminating 20,000 domestic stoves/kilns within the period of the project
implementation will be achieved in five phases in Cross River, Delta and Kaduna State (Table D6}.
The first phase, will start at the later part of Year 1 and will prioritize communities that have strong
presence of Community-based (CBQ) and Faith-based Organizations (FBO) that have indicated
strong interest to participate in the Project. This will increase the likelihood of success by building on
the strong presence and natworks of existing institutions that have on-geing relationshios with the
villagers in the areas. Phases 2, 3, 4 and 5 will be ini%ated by replicating the experience and success
gained in Phase 1. In all 66 stove/kiln producers will be trained, equipped and certified i cover for the
household, institutional and industrial sectors in ali three states with access to finance (Table LB).

Table D&: Scaling up programme of efficient stoves and kilns in Cross River, Delta and Kaduna State

State Number of | Yeart | Year2 | Year3 | Year4 | Year5 Total No. of
Households Certified

StovelKiln

Producers

i. Comestic cookstove

Cross River State | 641,992 200 750 | 1,350 | 2.000 | 2.53C 6830 | 10
“Delta State 1280747 | 133 760 | 1305 | 1998 | 2400 | 6537 10
[ Kaduna State | 994518 100 533 | 1.000 | 2000 | 3.000 6633 10
Total ' 433 | 1983 | 3655 | 5998 | 7,930 | 20,000 30

B. Efficient Biomass Stove Models and Production in Nigeria
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Overall, the stove/kiln secter in Nigeria is still undeveloped, with only a handful of stcve producers
currently operating on a market basis and producing stoves for sale:

» Jiko stove by Toyola Energy, Lagos State

v Eco-Stove by Asaba, Delta State

» FEkwuk stove at Mysemem, Calabar, Cross River State

»  Save80 stove assembled by DARE, Kaduna State and distributed under the NCCS
«  Envirofit stoves assembled by Tower and distributed by ICEED in Lagos State

During PPG, a brief technical assessment into cookiny stoves and manufacturers in Nigeria has been
conducted as well as using information from the stock taking workshop conducted by ICEET in 2013
(See Annex F). The purpose of the stove assessment and ICEED report was to provide a brief survey
of existing stoves and the capacity of current stove producers in target areas, and to assess the
viability of local stove manufacture in Nigeria. However, a more detail technology assessment and
market segmentation study will be carried out during project implementation (Quiput 2.1) with the
objectives to: (i) assess the quality and suitability of current fuel-efficient stove designs; {il) assess the
production capacity of existing stove producers and constraints fo improve/expand production
especially for the BOP market; (iii) assess the viability of local stove production in target areas where
there are no existing stove producers; (iv} undertake an initial assessment of the viability of biomass
collection and availability of input materials {e.g. clay, metal), (v) provide reacommendations for stove
design and stove production/importing approaches and production/manufacturing zones.

Quintas Renewable Energy Solutions: Quintas has been preducing updraft, down draft and cross
draft gasifier stoves in Akure in Southwest Nigeria using local materials. According to the Director, Dr.
Omotayo, its stoves have been able to achieve between 60 ~ 70% energy efficiency with minimal
smoke But there is a need to validate these claims according to international protocol. Challenges
faced by the company is in convincing people to adopt the technology as there is a need to reduce the
cost of the gasifier stoves in order to compete with kerosene =toves. The company is also working on
gasifier to generate electricity for agro processing. “

Save 80 Woodstove: Save 80 woodstove is the first second-generation woodstove to make a mark in
Nigeria. The stove saves 80% of wood in comparison to three-stone stoves. It comes with a Wonder
Box which is a heat retention box. The pre-boiled pot from the Save 80 stove can be transferred into
this box for continued cooking thus further reducing wood use, The stove is disseminated by
development Association for Renewable Energy (DARE) an organization based in Kaduna. The stove
was designed and perfected by African students in Germany and the Director of DARE, Yahaya
Ahmed was among them. Overtime, So far it has been able to disseminate about 16,000 stoves
mostly in the northern parts of Nigeria and has registered it as a Clean Development Mechanism
(CDM) project, the first efficient biomass stove CDM project. The earnings from CDM is what it uses
to subsidize the cost of the stove. DARE has been trying to find local substitutes for the Save 80 parts
sut none of the materials found has the thermal qualities required. The organization imports the stove
materials and fabricate in its facility in Kaduna. On ways of disseminating the stoves, DARE carries
out public awareness campaigns through cooking demonstrations, community meetings, etc. It
currently employs 139 youths who have been trained and are involved in stove fabrication and sales.

Toyola Stoves: Toyola started in 2006 in Ghana as a social entrepreneurial business with a mission
of providing clean cookstoves to low income househorls in a iinancially sustainable anu scalable way.
Its main product is efficient charcoal stoves. The company has since expanded its operstions in Togo,
Benin and Nigeria and sells cver 100,000 stoves annually in these four countries. The Nigerian facility
was opened a year ago. !ts stove is 100% locally produced using ceramics and scrap metal. To
ensure affordability, the company offers credits to its customers and retailers. It has trained over 200
local artisans and engaged over 300 community level micro-enfrepreneurs. In addition to this, the
company engages in direct sales Access to finance was a major challenge when it started so it
applied and got support from a number of internaticnal organizations including UNEP and E+Carbon
The company has reported a number of gains and impacts including: iy over 250,000 stoves sold and
over 200 00" tonnes of CO2e saved; and if) an average of $99.84 savings per stove per annum for
families. Toyola has garnered a number of awards including Africa Energy Award in 2017 and Ashden
International Gold Award in 2011, According to the company director, Suraj Wahab, it plans to expand
its business to other African countries in the near future in addition to the manufacture of briquettes
and high yield charcoal. Its overall goal is to disseminate additional 3 miliion stoves by 2020.
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Fast Fire Stove: This stove is being marketed in Nigeria by SOSAl Renewabie Energy Company.
The stoves are imported as knocked down parts and assembled in their facility in Kaduna. However,
according to its Director, Habiba Ali, the company plans to start local production of the stoves in the
near future. The company disseniinates its stoves in partnership with C-Quest Capital and Ecozoom
and was recently registered as a CDM project. The project plans to disseminate 2 million stoves in the
next 5 years with the pilot which is ongoing in Kaduna. The pilot plans to disseminate 40,000 stoves.
The company's market strategies include visits to communities, cooking demonstrations and creation
of supply chain through distributors. The company has come to understand that consumers want
stoves that is clean and safe, saves time, energy efficient, modern design, and most importantly
reliable and cost effective. The company has an ongoing partnership with Sotar Sisters to distribute
staves in Nigeria through the establishment of a supply chain from top to bottom. The company
believes the market for efficient biomass stoves in Nigeria is very large and government support is
needed *o reach this market.

Mfamiyang Conservation Society (MCS): This NGO was founded by Linus Ita in Cross River State.
It engages in the production and distribution of efficient clay wocdstoves. Though it has not perfected
its stove design, current stoves according to Linus post significant percentage reduction in firewood
use when compared to three-stone stoves. The organization also engages in efficient charcoal stoves
production and distribution. its charcoal stove also doubles as dryers for grains and fish. The
organization is currently working in 10 wards in cne of the local government areas and has local stove
champions in each of the wards, These champicns {rain enfrepreneurs, ensure stove quality and
monitor data generated. The organization hopes to expand its area of operation ™ the near future.
However, funding is one of its major constraints.

Jigawa State Alternative Energy: This is a state owned organization that was set up to help find
alternatives to conventional energy sources. This was as a result of the environmental challenges
being faced by the state especially deforestation and desert encroachment. The Agency produces
and distributes stoves at no cest to consumers. So far about 70,000 stoves have been produced and
disseminated. The Director of the Agency, Hassan H. Hassan disclosed that its stoves are
constructed using the same principles as the vacuum flask. Though not good in terms of
sustainability, the Director said the idea behind free distribution of stoves is the significantly reduce
the rate of deforestation and deseriification. The Ag-ncy spends about N30 million on this scheme
annually and is currently exploring options for making it 2 sustainable business veniure,

Envirofit Stoves: Envirofit International started operations in 2003 with the aim of developing clean
technology solutions to improve the human condition on a global scale, with & primary emphasis on
applications in the developing world. Gvertime, the company has produced a number of efficient wood
and charcoal stoves that have posted impressive results in terms of emissions reduction and wood
use, according to the CEO Ron Bills, The company works with leading research institutions on
materials science to develop its stove parts especially stove combustion chambers. To expand its
operations i Nigeria, the company has entered intc partnership with Tower Awuminium (cooking
wares producers) to distribute its stoves in the country. It is also planning to set up a —anufacturing
facility in Lagos to serve the West African market. The CEQ revealed that if 100,000 stoves are
disseminated, it can change 500,000 lives, protect 156,000,000 trees, save families $334,400,000Q,
create 400,000 jobs and eliminate 1,287,000 tons of carbon emissions.

Wonderbag: Though not an efficient biomass stove, Wonderbag is a heat retention bag that aids
cooking. Its principle of operation is quite simple: bring the food to beil and transfer into the bag to
continue the cooking. This method saves cooking fuel and drastically reduces emissions. According to
Tobi Adewoye, the company plans to distribute 5 million bags. It has entared into a partnership with
Unilever. The bag saves about $350 annually if a hou. ehold spends about N100 daily un coaking fuel
so amortization is in about three to four months and with the bag lasting up to 5 years, the ains are
quite significant.

Lessons learned in the efficient and effective dissemination of efficient biomass stoves are:
The need for attitudinal and behavioural change for all value chain actors through awareness that the
continual use of traditional stovel/kiln has high economic, social, heatth and environmental cost
{demand outstripping supply by 3 to 4 times in hotspot areas); Availability of competitive, user friendly,
durable and rzliable stoves that meet the needs of the end users; Access to comoetitive value chain
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financing al products and services; Government and NGOs support in raising awarenese on the
benefits of clean stoves/kiins; Using CBOs and Women and Youth groups to create demand fo reduce
supply risks through efficient and formalized supply chain; Need for stove producers and marketers to
register their products with the Standards Organization of Nigeria to ensure national standardization
and quality assurance; Need for localized production and demonstrations; Need for technical and
business skills development among value chain actors to improve stove/kiln design, productivity and
disruptive innovation to lower stove/kiln prices; and Need the buy in from all public, private and C50
stakeholders.

Implications for BOP market: This project will investigate the opportunities for wider marketing and
dissemination of built it yourself solutions, such as the Ekwuk clay stove in Cross River and Eco-Stove
in Delta, which is the only available and affordable aiternative. Operaling cost of Ekwuk stove is at
least 3 times less than the traditional one and therefore iis use is fully sustainable from financial view
point. It also does not cost more than traditional one to build. The key is to overcome the initial inertia
and skepticism of local communities towards new technologies.

The project will conduct market and technical study to identify other suitable commercial alternatives
from those already available on Nigerian market (but not yet in CRS) and will work with their
manufacturers to heip set up local assembly lines, distribution network, maintenance and after sale
care and services (Output 2.1). At business planning stage, the impact of this measures on uvnit costs
will be investigated with a view of designing such scheme that can ensure substantial reduction in unit
price and operating costs (i.e. the target is to achieve unit price of at least 103% per unit as opposed 1o
current 30$ per unit, while have operating costs reduced by at least 5 times ta lower fuel demand)

C. Assessment of in-country production potential for cookstoves

The preliminary assessment included many meetings with local manufacturers including artisanal clay
stove producers, metal workshops and cement casting factories. Overal!, the manufaciuring capacity
for stoves in Nigeria is huge. The “Jiko" stove adopted from Kenya by Toyola Ene/gy has great
potential for upscaling as they are light and robust for easy transport but the method of manufacturing
needs to be refined and made more efficient. Further analysis and prototype development will be
carried out during project implementation and the production potential for these stoves is considered
high.

Considering the designs of the different stoves (i.e., cooking, institutional and industrial stoves}, to be
introduced and promoted in this Project, different types of fabricators/technicians are required. The
cook staves and institutional stoves will use mainly mr-d/clay s material with some metal components
for cook stoves and minimal quantity of steel bars for cook stoves. The construction and installation of
these stoves require skills normally possessed by an ordinary technician/mason. The cookstove
technology landscape survey has done some preliminary identification of these skills in village levels
in Nigeria. During the implementation of the Project, individual technicians will be identified in the
targeted villages. The Project will conduct capacity building activities to train the technicians on the
construction and installation of the stoves. Those who pass the training and agree to the modalities of
the promotion and dissemination of these stoves will be accredited by the Project and will be
registered as part of the pool of technicians in their respective villages. These certified producers will
have access to start up loan as working capital for purchase of supplies as well as rarketing and sale
support (Figure D4).

The design of the coockstove to be promoted in the Project consists largely of metal parts fo be
procured and fabricated locally into a cooking stove. Some informal training are already taking place.
Some of the fabricators who were interviewed indicated their willingness to fabricate the stoves using
the improved design During the Project implementation, detailed negotiations on the modalities for
the bulk production and dissemination of the heating stoves will be agreed with the interested
fabricators/entrepreneurs.

D. Role of community- (CBO) and faith-based o ganizations (FBO) and women in reducing
demand and supply risks through a robust marketing and sale strategy

One major challenge in the promotion and dissemination of the energy efficient stoves/kilns as
inclusive business is how to create a demand for the adoption of aspirational stoves/kilns by the
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potential end users to replace the existing traditional stoves currently being used in their households,
institutions and cottage industry. There is a need to understand what are the potential cultural barriers
{e.g. traditional use of smoke in rural life) that could hinder their uptake, but rural populations have
indicated willingness to switchover from their traditior 2l to more modern stoves if the modern stoves
meet certain criterta. Market drivers that were mentioned were savings in fuel wood and improved
heakh.

Service
provider

Access to Credit and Supplies

| netwaorking, end users networking

$

fnd users Stove/kilns }

: for 4 ~_————~_->1 Preduction and R
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Figure D4: Business model for the up-scaling of impiroved cookstove in Nigeria

However, it is envisaged that in order to convince eNu USers to replace their old stoves with the new
design, a comprehensive marketing and sale strategy will be developed to raise awaieness on the
economic, health, sccial and environmental benefits of these stoves through:

1} High visibility mass media messaging: 1} Point of sale marketing {branded pushcarts and
displays in shops); ii) TV drama (Nollywood) and radic adverts; iii) Posters / Billboards.

2} Person-to-person / word-of-mouth messaging: i) Door-te-door sales using branded pushcarts;
iy Awareness-raising and education outreach by government and civil society (Women and
Mothers Union}; iii) Readshow and Demaonstration events (rural and urban)

The high visibility mass messaging is crucial for raising the profiie of cockstoves, and making them
highly recagnizable around the country. The more personal messaging (person-to-person) is crucial
for generating awareness and triggering purchasing decisions.

A system should also be set up for end users to have a standard mechanism {o place orders, make
payments, a system of registering complaints and making contribution in upgrading and improving the
design of the stove or requirement for after-sales service, while being assured that the stove are
constructed, certified and labeled to international standard {Figure D8).
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Responsibility Party Delivery mechanism Description
End user
place order

CBO records
in Log book

£

Fabricator/
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End user pays
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Technician

EEPUC
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Fabricator/ CBO = Cémmunity Based Orgaanization

Technician

Figure D5: Matching Rebate Delivery Scheme for Certified Institutional Stoves/Kilns

For these aspects, the Project will work with community- and faith-based organizations and grassroots
and women institutions that are already actively present and' have compiimentary climate mitigation
and adaptation activities in the rural areas (Tabte D7). Likewise the Centre of Excellence will he set up
to champion the good causes of clean technology. In this document, CBOs and FBOs refer to both
the registered and non-registered non-profit organizations. During the project preparation stage,
CBOs / FBOs already existing such as youth groups and women's groups have been identified to fit
into this category and have given indications that they would be willing and interested to provide this
role within the Project.

Special focus will be placed to ensure that women and youth are empowered to participate in the
project dasign and implementation; create energy policy and strategy that are gender sensitive,
provide peer to peer technical and business training for women, access to market and business
opportunity. :

Working as the local coordinator in the village level, the CBOs / FBOs will perform the following roles

{Figure D5}

- Conduct awareness campaign among the villagers on the benefits and importance of the
promoted stoves that have been certified by testing center
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- Market the promoted stoves for maximum uptake from the village

- Conduct training of household members on proper operation and use of the stoves

- Receive individual orders of stoves from households

- Place buik order of certified stoves with the fabricator for thermal heating stoves or the
technician{s) for the cookstoves

- Only certified institutional stoves/kilns with label could be produced by certified installer are
eligible for matching rebate scheme (Figure D5)

Tahle D7; Overall institutional & stakeholder mapping for SFM/REDD+ programs in Nigeria

Institutions & stakeholders

Primary function

Roles in 8FM and REDD+

Federal Ministry of
Environment

-- Department of Climate
Change (formerly Special
Climate Change Unit}

-- Mational Adisory Council
REDD+

-- Federal Department of
Forestry

Conservation and Management of
Nigeria's Environmental resources
in sustainable manner

Designated National Authority for
Climate Programme in Nigeria

lead Agency for planning policy
and regulations for the
Conservation,  protection and
sustainable management

of Nigeria's forest Resources

Lead agency for Nigeria's <limate Change
Paolicy and implementation, including REDD+

Provide legal, financial & institutional
platforms for mainstreaming REDD+ info
overall National Climate Change Policy

Pravide policies guicelines for sustainable
forest mgt. (SFM} in Nigeria's including
REDD+ / Houses the national REDD+
Secretariat

- National Planning Commission

Responsible for overall National
Development Policies in Nigeria

Integrate REDD+ into national development
programmes, including Budget processes

['Fed. Minislry of Agric. & Rural
Dev.

Agriculture and rural dev policy
formulation and projects
implementation

Integraticn of REDD+ infc  National
Agriculture and Rural Development
policies and programmes (Agriculture is a

major deforestation driver ir iigeric}

Migeria Air Space Research and
Development Agency
{NASRDA}

Provision of maps and data on
Nigeria's Natural Resources and
land use and

menitor change therein

Provision of vegetation and land use change
maps & data {for the purposes of MRY,
Carbon / Biodiversity mapping)

Federal Ministry of Women Affairs

iainstreaming gender equality and
women affairs info national and
internationat deveiopment.

Ensuring active participation of women in
REDD+ programmes ard promotion

of equitable distribution of REDD+ benefits to
women who have particular Inwages with the
forest.

Research Insfitutes
(Samaru  Agriculture
ABU, FRIN elc)

College,

Teaching and research in National
resources in sustainable Forest Dev.
in

Studies and research on social, economic
and technical aspects of REDD+

programmes on Climate
Change and sustainable
environment management in Nigeria

Nigeria
NGO ICSOICBOFBO | Advocacy, studies, awareness | Studies, awareness creation, capacity
stakeholders creation and capacity buiiding in | building and liaison between REDD+
parinership with instituions and | implementing  agencies  and  other

stakeholders

| A national REDD* forum

To serve as platform for cross
fertilization of ideas on planning and
impiementation of REDD+

Facilitate regular update and exchange of
feedbacks between REDD+ implementing
Agencies and
Stakeho'ders

Media

Dissemination of nformation on CC
& other matters to the general public

Dissemination of information on the
potentials and benefits of REDD+ on the
forest communities, stakeholders &
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general public.

Forest related Private Seclor

]
1

Management of private forests;
timber production;  agro-forestry
based ecosystem restoration.

investment and Best practices for forest
conservation and enhancement of Carbon
stocks; Carbon projects.

?“'lféaéral Ministry of Energy

 Federal Ministry of Finance

Policies & regulations on energy,
incl. renewable energy

Enhancement of access tu alternafive &
clean energy for forest communities fo
reduce pressure on fuel wood

1 Financial policies and regulations,

including international financial
Mechanisms

Advise on carbon finance and REDD+
financial mechanism

[ National Park Service

Protection,  management  and
biodiversity conservation in National
ParksiProtecied Argas

Joint implementation of REDD+ project
activities, including biodiversity co - henefits
and other ecosystem services.

Technical & financial
assistancefcaltaboration on national

Fund project and provide technical
assistance. Already involved in REDD+

UN Daonor Agencies
{e.9. UNDP FAQ, UNEP)

and international  development | planning & implementation in Nigeria.
; o | programmes, including CC
. Private sector — Valug chain | Provide business development | Produce, distribute, retail and market clean
actors {ICEED, CREDC< DARE, | services stovedkiing

SME Fund, Quintanas)
Local Bank and MFI
EcoBank, BOI. Fortis MFI)

Offer competitive and affordable value chain
financing with competitive interest rate and
repayment scheme

Provide financial
services

(e.g. products  and

The above roles and responsibilities, which cannot be effectively performed by the SFM Project Team
in Abuja, are pivotal for the successful promotion and dissemination of the stoves. Hence, for the
duration of the Project, the full operating costs of the CBOs / FBCs to perform the abovementioned
activities will be borne by the Project. However, it is envisaged that at the end of the Project, CBOs /
FBOs will cover their operational cosis by charging a standard minimal fee as a percentage of the
price of the stoves/kilns. This transition to market mechanism where the CBOs / FBOs are rewarded
as a function of the volume of the sales of the product (as an output based approach) will continue to
provide incentives for them to aim for suecess. The =e to CBOs / FBOs will be embadded into the
overall price of the stove/kiln. Although this could slightly increase the cost of *Me stove, the
participation of the CBOs will:

- help to create local demand so that supply, producer and delivery risks could be minimized to
generate market confidence

- reduce nefficiencies in the transaction between the end user and the fabricatorftechnician

- free up some time of the fabricator/technician for the production of more stoves instead of
doing the marketing of their product and training the end users

- put the task of the awareness campaign and marketing {o an entity that has a local presence
and has the motivation to deliver the required volume of stoves (e.q. Women group)

- transform the stoves into a aspirational goods that has a standard quality, label, price and
services

Such benefits could translate inte savings of time and money for those invelved in the installation and
disseminaticon of the stoves that would be of more value than the additional fee to the CBC / FBOs.

Social Business Development

The FGN under the NCCS and RUWES and UNDP Nigeria are collaborating to expiore innovative
ways to mobilize the private sector to contribute proactively to development — this w.l be lone by
setting up social businesses and through partnership agreements, providing them with much needed
business development services (Figure D3). Social business networks of relevant stakeholders will
alse be setup for horizontalfvertical linkages and mutual support. The objective of this project is to
promote high impact social enterprises that will contribute to private sector development as well as
attainment of MDGs. As a result of this Project, social enterprises will contribute to the reduction of
poverty in rural areas and generate rural employment and income. Investing in products and services,
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through both microenterprises and cooperatives that meet t'e needs of local communities will bulld
local market demand, which will, in turn, drive locar production, and with the multiplier effect will
impact not only income levels but also the overall well-being of communities.

Business Mentering and incubation

This GEF funded project will partner with NACC and RUWES under Federal Ministry of Environment
to improve the business knowiedge and technical skills of budding social entrepreneurs. The Project
will compile training modules fike Costing, Record Keeping, Stock Control, Buying and Financial
Planning and Marketing adapted to the needs of aitarnative energy businesses. For example, in
partnership with Toycla Energy or ICEED, DARE, CREDC, Solar Sisters, businesses will be identified
for upgrading and expansion of these identified businesses to become rural and peri-urban
distribution networks that will supply alternative energy technology and provide regular servicing and
maintenance of the products. While Toyola Energy, CREDC and ICEED focuses on the technical
aspect of the products, the RUWES’s Business Development Services could focus on business
management and customer service, It is expected that these businesses will demonstrate the
profitability of offering such technology in rural and peri-urban markets, and encourage City-based
suppliers to replicate this model and extend their sales network to other energy poor areas.

E. End User Financial Schemes: Matching Reb-te Schieme for the Purchase of Domestic
Stoves for BOP '

The current prices that the households are paying for their traditional stoves/kilns are shown in Table
D8 below. In comparison, the estimated prices of improved stoves are substantially higher. This is so
because the improved stoves/kilns promoted in this Project will require improved quality and better
materiais. It must also be noted that because of the above features of the improved cookstoves
promoted in this Project, the costs of manufacturing them are higher than the prices of traditional
cookstoves. Hence, the Baseline Survey and investigations conducted during the PPG stage revealed
that it is necessary to provide some form of rebate for t1e BOP end users to cover for the incremental
cost of purchasing the new cookstove.

Table D8: Indicative
cost of stoves/kilns
and rationale for their

funding schemes Domestic cooksiove
Current cost of
traditionat stove/Kiln 7

{average), USD
Total cost of new
improved stovef/Kiln , 1z
{estimated), USD

Cost of current
stove/Kiln as a
percentage of tota!

cost of new stove

47%

Matching Rebate
Scheme for SMEs to
produce/manufacture

impreved stoves

Funding schemes

'Relatively well
established technology
with established peri-
urban market ready for
scaling up and use of
.. fevenue for repayment

Rationals

From the preliminary GACC (2011) market study, the respondents indicated that they desire to
experience from improved stoves attributes such as durability, less smoke emissions, better heat and
duality of use {cooking) and less fuel wood use. The end-users are willing to pay for this difference
because of the benefits that they will receive for using the new stoves, such as cleaner indoor air,
reduction of health hazards and reduction of fuel coste due to decreased wood fuel consumption,

Using the principle of matching rebates, the fiscal support that will be provided to the stove/kiln
producers and insfitutions (schools, prisons, hospitals) will be reduced as the volume of the uptake of
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the stoves/kilns increases. This gives incentives for the potential producers and institutions 1o make
an early decision and “try" the new system. The early batches of stove/kiln producers and institutions
are needed to create a demonstration effect and all other potential producers and institutions to
observe the benefits of the promoted technologies. As the benefits are experienced by the early users
and seen by the neighbors and other potential users, the *rue value of the system are no longer
perceived but becomes known and hopefully apprecia ed. This will help to reach a critical mass and a
strong “gravitational puli” will play an important role in the development of the marketpiace ..z. as the
market grows, critical mass and gravitational effect will attract more buyers and more suppliers. The
process of making the rebate payable once the quality has been checked, certified and
approved, works as a powerful mechanism to ensure quality control. Matching rebate will be
disbursed to qualified stove/kiln producers and institutions against an agreed work plan and SMART
results to be achieved over a period of up to & years.

It is proposed that a rebate of 60% of the full cost of the stove/kiln and institutional sookstoves wilt be
given to stove/kiln producers and institutions who belong te the first 60% of the targeted number of
stoves/kilns to be disseminated. This rebate will be reduced to 50% for producers and institutions who
belong to the next 50% of the target group, and finally, to 20% for users who belong to the last 20% of
the target group. An indicative sliding matching rebate scheme is presented in Table D9.

At the end of the Project, it is expected that the energy efficient stoves/kilns and institutional stoves
will be sufficiently demonstrated to allow market mechanism to prevail without or with minimal
matching rebate. It is also hoped that at the end of the Project the procedures for the construction of
stoves/kilns and institutional stoves will be more streamlined, and combined with better economy of
scale, the price of improved stoves/kilns would be reduced, making it more affordabia for new end
users and institutions to purchase even without the benefit of rebates.

Tahle D9: Matching rebate scheme for institutional stoves and charcoal retort kilns
Year | 1 2 3 ' 4 5
Percentage uptake of targeted »0-60% =50-50% >40-60% >60-80% >80-100%
volume in each Phase of roll-out
Matching rebrale as a percentage of 60% 50% 40% 30% 20%
the cost of the stove -
Amount of matching rebate for
o tigmsf»Mq.\i;?,ﬁD.. * ° R i

In order to have equity and ownership among the users of stoves/kilns and to have a far treatment for
all communities in the different phases of the roll-out of these stoves/kilns. the principle of introducing
higher rebate at the beginning and phasing it out as the uptake increases will be applied similarly in
each of the five phases of the stoves/kilns dissemination. Using the distribution plan in Table 010 as
the basis for calculating the rebates at each year of the project implementation, the resuiting amount
of rebates according to year for charcoal retort kilns and institutional stoves is shown in Table D11

Table D10: Target aistribution of
domestic stovelkiln accerding to
phases of implementation

Description Domestic Cook
Stoves

Phase _ 1 1083

Community

Year 1 (60%} 433

Year 2 {50%}) 650

Year 3 {40%)

Year 4 {30%}

Year & (20%)

Phase . 2 2 666

Community

Year 1(60%) -

Year 2 (50%) 1,333

Year 3 (40%) 1333 |
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Year 4 (30%)
Year 5 (20%)
Phase 3
Community
Year 1{60%,) -
Year 2 (50%) -
Year 3 (40%) 2.322
Year 4 {30%}) 1,548
Year 5 (20%} )
Phase 4
Community
Year 1{60%}
Year 2 (50%)
Year 3 (40%) -
}
)

3,870

5,584

Year 4 (30% 4,451
Year 5 (20% 1,113
Phase 5
Districts
Year 1 (60%)
Year 2 (50%)
Year 3 (40%)
)
)

6,817

Year 4 (30% -
Year 5 (20% 6,817
Total 20,000

Table D11: Amocunt of maiching rebate
according fo year for domestic stoves
Description Domestic Cook
Stoves

Year1
Mo. of stoves/kilns 433
Full cost of stoves/kilns 6,498
Amount of matching rebate 3,899
Amount of cost-share 2,599
Year 2

| No. of stoves/kilns 1,983
Full cost of stoves/kilns 29,742
Amount of matching rebale 14,871
Amount of cost-share ' 14,871
Year 3
Na. of stavesfkilns 3,655
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Fuil cost of stovesikiins 54,825
Amount of matching rebate 21,930
Amount of cost-share 32,895
Year 4

Na. of stovesfkilns 5,999
Full cost of stoves/kiins 89,988
Amount of malching rebate 26,896
Amount of cost-share 62,892
Year 5

Ma. of stovesikilns 7,930
Full rost of stoves/kilns 118,947
Amount of matching rebate 23,789
Amount of cost-share 95,158
Total number of 20,000
stoves/kilns

Totai cost of stoves/kiins 300,000
Total matching rebate 91,486
Total cost-share 208,514

ii. Indicative modalilies and procedures for distribution of stoves

During the early part of the Project implementation, the activities related to the promotion of output
based and market mechanisms will focus on the identification of fabricatorsftechnicians and the CBOs
in the different targeted villages and districts. Although the principles of the modalities have been
discussed with some potential CBQs, the detailed modalities and procedures will be agreed with
these entities during the Project implementation. These modalities and procedures will include
aspects such as:

- Procedures for procurement of raw materials

- Pricing of stoves

Payment mechanisms

- Amount and mechanics of rebate

- Roles and respensibilities of different parties

- Quality control and assurance

- Conient of the fraining programme

An indicative procedure for the distribution of stovefretort kilns and improved cookstoves and
description of the different steps for the delivery mechanism is graphically presented earlier in Figure
D2.
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iii. Exit Strategy

The Project will start to prepare a sustainable follow-up plan as soon as deemed feasible (Year 3
onwards) that will detail how to exit the matching rebate scheme after the end of the project-tife — by
attracting public and private financing and leverage climate finance (e.g. Green Climate Fund, NAMA)
in order to continue and scale-up the project in Nigeria.

F. GHG Emission Mitigation from the Use of Clean Stoves and Kilns

The activities of the Project consisting of the dissemination of 20,000 efficient stoves will result in the
reduction of GHG emissions amounting to approximately 167,033 tCO2e at the end of appliance life
{Table D14},

As explained earlier, the Project will introduce efficient stoves in three categories, namely: domestic
cookstoves, institutional stoves and industrial stoves/kiins. These stoves will replace traditional less
efficient stoves currently being used by many households, institutions and cottage industry in Nigeria.
Due to the much higher efficiency of the new stove:, less uelwood will be used ur for the same
cooking and thermal needs derived by the end-users of the stoves. This will lead to GH? savings and
the use of non-renewable fuelwood would be reduced.

The GHG annual emission mitigation from stoves/kilns can be calculated as follows:

GHG emission mitigation = amount of fuel wood saved annually by the efficient stove x the
emission factor of fuel wood x the number of stoves introduced

in order to provirle a corservative estimate on the different parameters and assumptions ieading {o
the calculation of the GHG emission, the UNFCCC approved methodology (AMS-I.GNer.02) was
used. The details of the calculations for each type of stove are given in Annex |. The main parameters
used in the calculations and the sources of information are shown in Table D13 below.

Table D13: Assumptions used in GHG emission mitigation calculation

Parameters Value Source of Information Remarks
Efficiency of old stoves
Cook stoves 10% GACC All these estimated

parameters will be
verified during project
impleme. tatinn

| Efficiency of new stoves |
__Cookstoves | 40% GACC
Quantity of fusl wood Cookstove = 11 (8-15) kg | GACC
| consumed per stove per day
Emission factors

Fuelwood 122 tC02(TJ IPCC default value
Kerosene 71.51C02Td IPCC default value Use kerosene for
A ST conrarvatism
Net calorific value of 0.015 TJfonne IPCC default value
hiomass

i, Life-time Direct GHG Emissions Avoided

The 20,000 stoves/kiins will be disseminated in different phases and at different years. Lifetime direct
emissions avoided attributable to the invesiments made during the projecls supervised
implementation period, totaled over the respective li“xtime o the investments iz presanted in Table
D14, D15 and D16. The summary of the expected annual and cumulative fuel wood savings 21d GHG
mitigation as a result of using the efficient stoves is shown in Table D14. Table D15 shows the fuel
wood savings and GHG mitigation according to the different types of stoves for the first five years.
The life of the stoves supported in this Project is expected to be about five years, with the industrial
stoves, which is made of metal and cement, lasting slightly more than that. Thus, giving an average of
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five years from the end of Year 2, the stoves that are supported by the Project by utilizing the
institutional and financing scheme set up within the Project, and disseminated through its roll-out
mechaniem, are expected to mitigate GHG emission s until the end of Year 8. Table D16 presents
details of the summary in Table D14 - total lifetime direct GHG emissions avoided.

[ Description Table Stoves | Energy Totai emissions
D14:  SUMMARY: {Year 9} generated by saved over
Lifetime Direct wood used technology
GHG  Emissions (TJ} lifespan {{CC2e})
Avoided
Quantity of non- 165,742 7,879
renewable fuel
wood  substituted
{tonnes)
GHG  emissions 167,033 581,651
mitigated (1CO2¢e)
Table D15: First 5 year Post-Project direct 3HG emission mitigation of stoves
Year 1 2 K] 4 §
Cook stoves
No. of installed stoves 435 | 1.983 | 3685 | 59991 7.930
[ Fuel wood saved annually (fonnes)
: 1,304 5971 | 11,006 18,064 23,879
GHG emissions mitigated annually {tCO2e) 1398 | 5404 | 11804 | 10374 | 25810
| Total i
No. of installed stoves
433 | 1,883 | 3,655 5,999 7,830
Fuel wood saved annually (tonnes)
1,304 | 5971 | 11,006 | 18,064 23,879
Cumulative fuel wood saved (fonnes)
1,304 | 7,275 | 18,287 | 36,340'] 60,225
GHG emissions mitigated annually (tCOZe)
1,398 | 6,404 | 11,804 | 18,374 | 25,610
Cumulative tC02e mitigated
1,398 | 7,803 | 15,607 | 38,981 | 64,591
Table D16: Total lifetime direct GHG emission mitigation of stoves
Year 1 2 3 4 5 6 7 8 9
Cook stoves
Mo. of installed stoves 433 | 1983 3655| 5099 | 7930 | 7930 7.930 7.930 7,930
Fuel wood saved annually (tonnes) 1,304 | 5971 | 11,006 | 18,064 | 23,879 | 23,879 | 23879 | 23,873 23,879
;‘fg&;m‘m"s mitigated annually 4 2g5 | 5404 | 11,604 | 19,.74 | 25610 | 25610 | 25610 | Zvet0 | 25610




Sustainable Fuelwood Management in Nigeria - Project Document

Total
No. of installed stoves 433 | 1,983 | 3.655 | 5999 | 7,930 | 7,930 7,930 7,930 7,930
;zf;? es)"‘“’"d saved annually | ont | sa71 | 11,006 | 18,064 | 23,879 | 23,879 | 23,879 | 23879 | 23879
g;’;”n‘::)'“’e fuel wood saved |\ ooy | 7275 | 18,287 | 36,346 | 60,225 | 64,704 | 107,983 | 131,863 | 155742
GHG emissions mitigated . -

1,398 | 6,404 | 11,804 | 19,374 | 25210 | 25670 | 25670 | 25616 25610
annually (f002e]
Cumulative 1002 miligated 1,398 | 7,803 | 19,607 | 38,981 | 64,597 | 90,202 | 115872 | 147,423 | 167,033

ii. Project indirect (Project replication} GHG emission mitigation

The design of the Project emphasizes on sustainability of its activities, including the dissemination of
maore stoves through market mechanisms and where, in special circumstances, continuation of rebate
from the FGN. Market growth rate is estimated at about 15% increase annually in the number of
operating stoves. The GHG emission mitigation given this situation up to Year 14 {ten years after the
end or the Project), referred to as the project indirect GHG emission mitigation, is given in Table D17,
Data from year 6 to 9 are not shown,

Years 15-18 reflect the remaining lifetime of stoves installed during the influence pericd. It is
assumed that as the improved energy efficient stoves reach the end cf their lifetime (5 years), they wili
be atfomatically replaced by the consumer/ household. However, for the sake of keaping the post-
project indirect impact caleulations limited to the 10-year influence period, Years 15 —~ 18 shows the
details for retiring of the remaining stoves installed from Years 11 - 14.

Some indirect CO2 emission reductions can also be realized during the project perind frer similar
applications that may have been influenced by the interventions that the project will be doing but are
not in any way related to the proiect. To be conservative, these are not accounted for in the estimation
of the indirect CO2Z emission reductions, which in this case is mainly considered as those realized
during the influence period after the completion of the GEF project.

Thus, the fotal indirect GHG emissions avoided is estimated to be 2,106,449 {CO2e. This is based on
the fotowing assumptions: '

1. The 20,000 stoves distributed by the GEF Project will automatically be replaced as they
retire at the end of their individual shelf-life. This will happen due to the various
manufacturing, distribution, after-sales services, financing and information mechanisms
that the GEF Project wil! install to ensure the sustainability of the project.

2. The indirect impact is estimated based on a 15% annual growth of customers {purchasing
improved stoves) after the end of the project, from Year 5. So, it will be an annual 156%
growth, starting from a base figure of 20,000. However, the CO2 emissions aftributed to
the baseline 20,000 stoves are NOT included in ihe estimation ¢f the indirect impact.
Only the annual growth of 15% of new cusiomers is accounted for the in the calculation of
indirect impact (influence). Hence, the indirect impact does NOT include & 2 direct
impact.

For the sake of keeping the influence pericd limited to the 10-year duration, the calculations for Year
15 — 18, do not assume automatic replacement.

Table D17: Project indirect GHG emission mitigation of stoves (Years 1 {0 4 and 6 to 9 are not shown). Estimated at |

o B __stovelkitn annual growth rate of 15%, _
Year ' 5010 11 12 13 14 15 16 17 18
i Cookstoves 1 T )
Fio of inetated
- sloves

Fuel wood  saved
annually fonaes] 23,879 | 48,030 | 55,234 | 63,518 73,047 84,004 96,605 41,371 33.086 23,558

GHG  emissions | 25610 | 51,512 | 59,239 | 68,124 78,343 90,094 | 103,609 44 370 35,484 25,266

7.830 | 15,950 | 18,343 | 21.094 24,258 27,897 32,081 13,738 10 987 7.823
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[“mitigate
{ic02%)

" annually

Total Stovelkiln

HWo. of inslaied

18,987

o 7,930 | 15,950 | 18,343 | 21,094 | 24,258 | 27,897 | 32,081 | 13,738 7,823
Fuel wood saved '
ety ey~ | 23879 | 48,030 | 55,224 | 63519 | 73,047 | 84004 | 96605 | 41371 | 33.086 | 25,558
Cumulative fuel

woad saved | 23,879 | 71,900 | 127 ’; 190, sg 263,709 | 347,713 | 444,318 | 485689 | 518,774 | 542,332
{tannes)

GHG emissions

mitgated amualy | 25,610 | 51,512 | 59,239 | 68,724 | 78,343 | 90,094 | 703,609 | 44,370 | 35484 | 25266
(1C02)

Cumulative 25,610 | 77,422 | 13636 | 20448 1 905 42a | 372,922 | 476,531 | 520,901 | 556,385 | 581,651
tC02e mitigated i 5
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ANNEXE: Terms of Reference of Key Project Personnel

1. Project Board
The Project Board {PB) will be established to provide high level guidance and oversight to the Project.
The PB will be responsible for making management dacisions on a consensus basis for the Project
when guidance is required by the Project Manager, including approval of project revizions. Project
assurance reviews will be made by the PB at designated decision points during the running of a
project, or as necessary when raised by the Project Manager.
The Project Board will play a critical role in project monitoring and evaluation by guality assuring these
processes and products, and using evaluations for performance improvement, accountability and
learning. It will ensure that required resources are committed and will arbitrate on any conflicts within
the Project or will negotiate a solution to any problems with external bodies. In addition, it will approve
the appointment and responsibilities of the Project Manaler and any delegation of ifs Project
Assurance responsibilittes. Based on the approved Annual Workplan, the Project Board can also
consider and approve the quarterly plans (if applicable} and also approve any essential deviations
from the original plans.
in order to ensure UNDP’s ultimate accountability for the project results, Project Board decisions will
be made in accordance to standards that shall ensure management for development results, best
value for money, fairness, integrity, transparency and effective international competition. In case
consensus cannot be reached within the Board, the final decision shall rest with the UNDP Project
Manager. : .
Potential members of the Project Board will be reviewed and recommended for approvai during the
UNDP Project Appraisal Commiftee (PAC) meeting. Representatives of other stakeholders may be
included in the Board as appropriate.
The Project Board (PB) shall be comprised of the following:

= The Director Generat of ECN. who shall be the Chairman of the PB

= Arepresentative from FC, SON

= Arepresentative from MARD

*  Arepresentative from UNDP

= A represeniative from NACC and NCCS

* The Project Director {who shall act as the PB Secretary)

» The Project Manager (who shall be a non-veting member of the PB)

v Representative(s) from private sector - MFI

* Representative(s) from co-financing donors
The PB will convene at least four times in a year {at the inception phase, at the mid-term phase and at
the end of the project period) and on a need basis when reguired and called upon by the chairman.
The PB will have the following functions:

s Qversee and advise on the execution of the Project

«  Monitor and supervise implementation of the Project

*  Endorse the work plan

*  Approve adaptations to the Project compenents during the Project execution, if any Evaluate

the performance and impacts of the Project
»  Approve Progress, Midterm and Terminal Reports of the Project

2. National Project Coordinator

Under the direct supervision of the UNDFP CQ kea  of Environment & Energy Unit, and in close
cooperalion with the Programme Officer, the National Project Coordinator is responsit.e for ne day-
to-day management and implementation of the UNDP-GEF project, including all project administrative
matiers. All work of the NPC will be carried out in line with the Country Programme Action Plan and in
full compliance with the UNDP Rules and Reguiations. The management and coordination process
will be pursued through undertaking appropriate actions in programme formulation, impiementation
and evaluation. Strong emphasis wilt be made on ensuring cohesion with other UNDP programmes.
Job content
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Manage the project implementation in accordance with objectives, schedule and planned
budget; i
i, Manage all project activity, staff, consultants and etc., for timely implementation of
reguirements on Monitoring and Evaluation;
ili.  Coordinate awareness creation on all project activities;
iv.  Coordinate the project activities with relevant activity and initiative of the Government;
' Ensure cooperation between the participating institutions of the project;
vi.  Ensure timely preparation of annual project reports, working plans and other relevant project
documents.
Qualificaticns
At least 10 years work experience in project management. Previous work in international project
management is an advantage
o University education in Engineering, Energy, Physics, Business Management or relevant field. A
posi-graduate degree (MSc, MPhil, PhD etc) is an advantage
« Strong interpersonal and communication skills
= Ability to take decisions
«  Strong computer skills (Microsoft Office)
3. Full time Assistant Project Managers
Assistant Project Managers will assist respective NPC for the implementation 4 components of the
UNDP-GEF project. All work of the Assistant Project Managers will be carried out in line with the
Country Program Action Plan and in full compliance with the UNDP Rules and Reguiations.
Job content
vii.  Assist the NPC to
a manage the implementation of project component in accordancz with objectives,
schedule and planned budget;
b. manage respective project component activities, staff, consultants and eic., for timely
implementation of requirements on Monitering and Evaluation;
¢ coordinate awareness creation on project component activities;
d. coordinate the project component aclivities with relevant activity and initiative of the
Government; and
e, ensure timely preparation of annual project reports, working plans and other relevant
project documents for the project component:
Qualifications
At least 3 years work experience in respective praject component.
« University education in Engineering, Energy, Physics, Business Management or relevant field.
A post-graduate degree (MSc, MPhii etc.} is an advantage
+ Strong interpersonal and communication skills
« Ability to take decisions
» trong computer skiis (Microsoft Office)

4, Administrative and Finance Assistant

The Administrative and Finance Assistant will work under the direct supervision of the Project
Manager and provide assistance to the project implementation in the mobilization of inputs, the
organization of training activities and financial management and reporting.

Job content

(i) Prepare all payment requests, financial record-keeping and preparation of financial repons
required in line with NEX financial rules and procedures

{ii) Assist in the recruitment and procurement pro.asses, checking the conformity with UMDP and
the Government rules and procedures

(i} Assist in the organization of in-country training activities, ensuring logistical arrangements

{iv) Prepare internal and external travel arrangements for project personnel
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(v)
(vi)
(vil)
(viii)

Maintain equipment ledgers and other data base for the project

Take record of projects meetings and draft correspendence as required
Maintain project filing

Other duties which may be required

Qualifications
At least five years administrative experience,

* University degree in Business Administration {Finance or Accounting)
s Good crganizational skills
= Good computer skills, including spread-sheets and database

5. International consultant — international Technical Advisor — Project Management
Job content

Vi

To serve as part-time [TA to provide overall technical guidance, advice and back-cupporting to
Project Coordinator and project team

Assist the Project Coordinator and project team to prepare a detailed Annual Work Plan of all
project activities in line with the programming and approved budget, and start and conclude
them accordingly,

Advise the Project Coordinator and project team on the project strategy and implementation
methodology,

Assist in the recruitment, supervision and management of local staff;

Participate in the recruitment of local consultants and international experts;

Conduct mission te project sites on a quarterly & asis.

Qualification

At least 5 years work experience in project management. Previous work in international project
management is an advantage

°

University education in engineering, energy, physics, business management or relevant field. A
post-graduate degree (MSc, MPhil, PhD efc) is an advantage

Strong interpersonal and communication skitls

Abhility to take decisions

Strong computer skills {Microsoft Office. Internet, e-mait)

6. International Consultant for Mid Term Review

The

International Consultant will be recruited to conduct the Mid-Term Review of the Project. S/he will

report to the Project Manager and act as the team leader for the following specific tasks:

= Provide guidance to the National Consultant in conducting the Mid-Term Review,

= Assess the progress towards achievement of the project cbjectives as outlined in the
approved Project Document.

« Look into the linkages between this project z.1d othe. relevant projects/agencias and assess
their effectiveness.

» Assess the structure and performance of the project management team and support provided
by GEF-UNDP.

» |dentify lessons learned from the implementation of the project's activities.

* Provide guidance and specific recommendations on how the project team and UNDP can
improve performance (both substantive and management) during the remaining duration of
the current project.

» Provide guidance and specific recommendationsg for future support in tnie area of climate
change mitigation and renewable energy for both the FGN and UNDP fo consider

= Produce the Mid-Term Review Report.

= Present the findings to relevant stakeholders.

Qualifications:

» Familiarity with climate change challenges in developing countries; previous experiences
related to renswable energy and particularly biomass energy would be an advantage.

= 10 years of relevant field-based experience in monitoring and evaluation of projects.

» Familiarity with a participatory approach in preiect monitoring and evaluation.
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»  Familiarity with Nigeria or similar countries.
= Excelient writing and analytical skills.

7. National Consultant for Mid Term Review
The National Consultant will be recruited to conduct the Mid-Term Review of the Project. Sihe will
report to the Project Manager and support the International Consuitant for the following specific tasks:
= Liaise with local stakeholders to ensure that cultural perspectives and locaf circumstances are
taken into account and incorporated into recor.imendations.
v Assess the progress towards achievement of the project objectives as outlineu in the
approved Project Document.
» Look into the linkages between this project and other relevant projects/agencies and assess
their effectiveness.
= Assess the structure and performance of the project management team and support provided
by GEF-UNDP.
» |dentify lessons learned from the implementation of the project’s aclivities.
»  Provide input on how the project team and UNDP can improve performance (both substantive
and management} during the remaining duration of the current project.
»  Provide inputis on specific recommendations for future support in the area of climate change
mitigation and renewable energy for both the FGN and UNDP to consider.
v Provide inputs tc the tnternational Consultant in preparing the Mid-Term Review Report.
»  Present the findings fo relevant stakeholders.
Qualifications:
»  Understanding of climate change mitigation and renewable energy in Nigeria.
e Atleast 5 years of work experience in the devsiopment sector in Nigeria.
= Excellent communication skills in English (oral and written).

8. International Consultant for Final Evaluation
The International Consultant will be recruited to conduct the Final Evaluation of the Project. S/he will
report to the Project Manager and act as the team ieader for the fellowing specific tasks:
»  Provide guidance to the National Consultant in conducting the Final Evatuation.
»  Agsess the progress towards achievement of the project objectives as outlined in the
approved Project Document,
»  Look into the I'nkages between this project and other relevant prejects/agencies and assess
their effectiveness.
= Assess the siructure and performance of the project management team and suppoit provided
by GEF-UNDP and to what extent recommendations from the Mid-Term Review were
implemented.
» |dentify lessons learned from the implementation of the Project's activities in the following
areas:
- Relevance — the extent to which the acti.ity is s4ited to local and nationa| development
pricrities and organizational policies, including changes over time
o Effectiveness — the extent to which the project objective has been achieved or how tikely it
is to be achieved
»  Efficiency — the extent to which results have been delivered with the least costly
resources possible
o Results — the positive and negative, and foreseen and unforeseen, changes to and effects
produced by a development intervention. In GEF terms, results include direct project
cutputs, shot-to medium term outcomes, and longer-term impact including replication
effects and other, local seffects
o Sustainability — the likely ability of an intervention fo continue to deliver benefits for an
extended period of time after completion. Projects need to be environmentally as well as
financially and socially sustainable.
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Provide guidance and specific recommendations for future support in the area of climate
change mitigation and renewable energy for both the FGN and UNDP to consider, '
Produce the Fina! Evaluation Report.

Present the findings to relevant stakeholders,

Qualifications:

Familiarity with climate change challenges in developing countries; previous experiences
related to renewable energy and particularly biomass energy would be an advantage.

10 years of relevant field-based experience in monitoring and evaluation of projects.
Familiarity with a participatory approach in project monitoring and evaluation.

Familiarity with Nigeria or simitar countries.

Excellent writing and analytical skilis.

9. National Consultant for Final Review
The Nafional Consultant will be recruited to conduct the Final Evaluation of the Project. Sfhe will
report to the Project Manager and suppeort the International Consultant for the following specific tasks:

Lizise with local stakeholders to ensure that cultural perspectives and local circumstances are

taken into account and incorporated info recommendations.

Assess the progress towards achievement of the project objectives as outlined in the

approved Project Document.

Look into the linkages between this project and other relevant projects/agencies and assess

their effectiveness.

Assess the structure and performance of the project management team and support provided

by GEF-UNDP and to what extent recommendations from the Mid-Term Review were

implemented.

Identify lessons learned from the implementation of the project’s activities in the following

areas;

«  Relevance — the extent to which the activity is suited {o local and national development
priorities and organizational policies, incluing changes over time

¢ Effectiveness — the extent to which the project objective has been achieved or he - likely it
is to be achieved

o Efficiency — the extent to which results have been delivered with the least costly
resources possible

» Results — the positive and negative, and foreseen and unforeseen, changes to and effects
produced by a development intervention. In GEF terms, resulls include direct project
outputs, short-to medium term ouicomes, and longer-term impact including replication
affects and other, local effects

- Sustainability — the likely ability of an intervention to continue to deliver benefits for an
extended period of time after completion. Projects need to be environmentally as well as
financially and socially sustainable.

Provide inputs on specific recommendations for future support in the area of climate change

mitigation and renewable energy for both the FGN and UNDP to consider.

Provide inputs te the International Consultant in preparing the Final Evaluation Report.

Present the findings to relevant stakeholders.

Qualifications:

Understanding of climate change mitigation and renewable energy in Nigeria.
Atleast 5 years of work experience in the development sector in Nigeria.
Excellent communication skills in English {oral and written).
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ANNEX F: Report on Workshop on Cookstoves Design, Production and Testing in Nigeria
{ICEED, 9 April 2013):

The event started with a press conference hosted by international Centre for Energy, Environment
and Development (ICEED), Energy Commission of Nigeria (ECN), and the representative of Shell
Nigeria. Key messages defivered in the conference include: i} enhancing efficiency ‘n biomass energy
use will address health, poverty and environment challenges and create a market of over 300 billion
Naira in new cooking stoves; and i) the conclusion of a collaborative plan by ICEED, ECN, Standards
Organization of Nigeria and the Nigerian Alliance for Clean Cookstoves to set national standards for
biomass cooking stoves.

A. Update on the progress made in the designing of high efficiency wood stoves in Nigeria®®

National Centre for Energy Research and Development, University of Nigeria, Nsukka: The
centre is owned by Energy Commission of Nigeria an ¥ since 1980 been operating in the field of R&D,
training and dissemination of renewable and non-renewable energy sources. Over the years, the
centre has developed a number of efficient biomass stoves. According to the centre, one or its best
stoves called the nozzle type cockstove has a wood use efficiency of 68%. In addition, the stove has
a thermal efficiency of about 40% and significantly reduces emissions. The centre is hampered by
funds to embark on further R&D and widespread dissemination.

Akanu Ibiam Federal Polytechnic Unwana, Afikpo, Ebonyi State: The Mechanical and Ceramics
Departments of this institution has over the years made efforts to develop efficient woodstoves using
ceramics as the insulating material. Their stove s assentially on the principles of rocket stove
technology. The institution is currently facing challenges with getting the right mix for their insulating
material and hope to get this right in the near future,

Sokoto Energy Research Centre, Usman Dan Fodio University, Sokoto: This is one of research
centres owned by ECN. Professor Danshehu said the centre has been designing efficient biomass
stoves in the last two decade. However, due to paucity of funds, it has not been able {o expand its
R&D efforts.

Imao State University, Owerri: Professor Okereke hzi: been =ngaged in the field of materials science
in terms of designing combustion chambers for wood based stoves and ovens. Though ke or his
institution has not embarked on actual production and commercialization of woodstoves, he has
produced a good number of literature and design specifications {o aid further research, development
and production.

Implications:

= The research centres noted that one of the major challenges in designing efficient biomass
stoves is in the area of material science. They have not been able o source locally the right mix
of metal alloys to design metal-based combustion chambers as there is no iron and stee
industries in the country.

* Another major challenge is lack of funds. The funding from ECN for the research centres has
overtime been inadequate to finance further R&D commercial stove preduction and distribution.
The centres would like to explore avenues for sustainable funding.

= Some private sector biomass stove producers compiaint of the lack of working partnership
between tne government-owned research ce. tres and private sector acters There is no
transfer of technclogy not support from R and D centres.

= Some stove producers suggested that the focus should be on ceramic base and not metal-

10 yoEED, 2013. Report on workshop on cookstoves design, production and testing in Nigeria. 9 Aprif 2013,
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based combustion chambers e.g. Suraj Waheb of Toycla Energy has started manufacturing
céramic liners in Ogu state to compliment the n'ztal parts imported from China.

= Engr. Ajieh of National Centre for Energy and Environment {one of the centres owned by ECN
revealed that the centre has been involved in the design of efficient biomass stoves with scme
success. He noted that one of the main challenges in stove designing is the principles to follow
be it combustion, pyrolysis or gasification. He urged stove producers to design their stoves
based con these internaticnally recognized principles. He alsc urged producers to set reasons
for going into efficient biomass stove production: lower emission, reduced biomass
consumption, etc. He further urged producers to take into consideration the gap between the
rim of their stove and the pot to minimize heat loss.

Summary of comments/observations/questions

i. There is need toc deal with key design principles and issues especially those that are best suited to
specific areas to enhance delivery of stoves with higher efficiency and value.

ii. There is need to explore loca! resources that can be able to meet international standards for stove
production.

iii. There is need to form and strengthen linkages between research centres and stove producers.
B. Natienal Efficient Wood Stove Standards & Testing Capabilities

Centre for Energy and Global Health, Colorado State University, USA: This presentation was
made by Dr. Morgan Defoort on overview of current progress on biomass cookstoves standards and
testing. He highlighted the conditions for measuring cookstove performance which include fuel (its
species, mosture content, geometry. etc), fuel rate anu amount of air being drawn into the siove. He
noted that laboratory stove performance is measured by emissions {wiat leaves the stove) and
concentrations (what's present in the room) Additionally field tests measure exposure {what people
breathe). He noted some of the achievements of Colorado State University on stove testing to include:
highly involved in current 1SO protocel and standards development; 1,600 hours of official WBT/EPTP
tests, 1,440 tests conducted; and over 300 unique designs tested. Dr. Defoort stated that for stoves to
pass the SO international Working Agreement (WA} tests, the following basic equipment are needed:
Emissions Analyser — Testo 335; Aerosol and Particulate Matter — HazDust EPAM 5000, and Exhaust
Handling — hood, gaseous conditioning sample, lines and blower.

The henefits of global standards for biomass stoves are: Provide policy makers, donc:3, stove
programmes and other stakehoiders with a credible basis for comparing stove performance and
safety; Help all stakeholders have a commen sef of terminology for communicating and understanding
stove performance; Give stove makers affirmation of stove quality; Let stove users know that they are
making a worthwhile investment; and Drive innovation in the industry.

The process that has led to the adoption of the IS0 1WA are: Bonn World Health Organization Air
Quality Standards meeting in 2005; Annual ETHOS me=tings; Partnership for Ctean indoor Air (PCIA)
forums of 2007, 2009 and 2011; Numerous iniernationzl conferences; Alliance Standards and Testing
Working Group; and finally the breakthrough at the PCIA forum in Lima in 2011 caied the Lima
Consensus - utilizing tiers of performance.

The IWA as an 1SO document produced through workshop meetings and stated that 91 participants
from 23 countries unanimously approved the consensus. Possible next steps to establishing
international standards on biomass stoves to include an interim work on 150 standards which will
involve the addition of other testing protocols.

National Centre for Energy Research and Development (NCERD): Or. Anyvanwu revealed that the
environmental management of the centre which is in charge of developing and t-sting =fficient
biomass stoves starfed about 5 years ago. The centre is deficient in terms of parsaonnel both for stove



Sustainable Fuelwood Management in Nigeria - Project Document

design and construction as well as testing. In terms of stoves testing equipments, the centre has the
following: a flame photometer for testing wood characteristics; a functional bomb calorimeter; and a
functional fuel gas analyzer that ouiputs the noxious gases, SOx, CO and CQO2. However, there are
no equipment for analyzing particulate matter emission, polyaramatic hydrocarbons, and other critical
testing and measuring equipment. Dr. Anyanwu said to make progress the centre needs to procure
the required equipment as well as capacity building fc - its personnel. :

Sokoto Energy Research Centre (SERC}): Just like NCERD, SERC has a unit that is in charge of
efficient biomass development and testing. However, unlike NCERD, this unit has been unable fo
make progress overtime mainly due to paucity of funds. Professor Danshehu said the centre has been
trying to obtain comparative results for efficlent biomass stoves with scme success. He said the
centre is willing to pariner with both national and international experts to expand its scope.

National Centre for Energy and Environment: This centre fs located in University of Benin and
owned by ECN. Engr. Mike Ajieh, mentioned that the cenire has the same king of equipment as
NCERD. In addition, it has an industrial furnace that has the capacity w run ultimate (particulate
emissions, chemical content, efc) and proximate analysis of biomass, and a bomb calorimeter. The
centres testing lab is still under development and is yet to commence fulfiilment of its mandates.
Students of the university make use of the equipment the centre has for their research. The centre is
also deficient in terms of personnel and would welcome ideas on how o upgrade its capacity.

Akanu thiam Federal Polytechnic Unwana: The Polytechnic has a number of equipment in its
Ceramics and Mechanical Departments for stove design and construction. In terms of testing, the
polytechnic is facking equipment and personnel.

Implications for Nigeria: i) Research centres should build their capacity in terms of equipment and
personnel. Emphasis may not need fo focus on local environmental conditions, but tests should be
adapted to local conditions in due course. Fundamental tests such as quality assurance, durability,
efficiency should be the main focus, and other tests such as type and composition of fuehwood will
follow later; and ii} Develop national standards bui should all biomass stoves whether locally
manufactured or imported be subjected to local testing as SONCAP can accept testing certificates
performed by third pany accredited labs overseas.

C. Action Plan for Enhancing National Capacity in Design, Production and Testing

Standards Crganization of Nigeria (SON); Engr. Enebi Onucheyc representing the Director
General, said SON was established in 1971 and is responsible for i} elaboration of standards for
products and services, and ii) ensuring compliance with the Federal Government policies on
standards, metrology and quality assurance. The Standards are documents established by ronsensus
approved by a recognized body (for example Nigerian Alliance for Clean Cookstoves) that provides
for commen and repeated use; rules, guidelines or characteristic for activities or their results aimed at
the achigvement of the optimum degree of order ir a given context Such standarus ensure that
products are robust, safe and can perform to customer satisfaction. He noted that therz was an
international standard on solid fuel burning appliances {ISO/DIS 13336). Even though this has been
discontinued there is need for national standards for biomass stoves. He said SON has not
recognized any hicmass stove testing facility in Nigeria.

SON has nvited stakehelders {o: participate in the standardization of woodstove; establish a test
centre for quality assurance of this all important product; commit to producing according to standards;
train and retrain professionals in the sector; and form an association of professionsls to check quality
in the sector.

Finally he said SON is ever willing to werk as a team with stakeholders to develop and enforce
standards for biomass stoves and get existing stoves standardized. He further urged producers and
markefers to register thair products with SON to ensure national conformity.

International Centre for Energy, Environment and Development (ICEED): ICEED led the initiative
that culminated in the Nigerian Alliance for Clean Cookstoves. This Alliance launched in 2012 is a
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public private that seeks to introauce 10 million clean cookstoves to Nigerian homes and institutions
by 2020. As part of activities towards attaining this goal, the ICEED and the Nigeria~ Alliance got
some support from the Global Alliance for Clean Cookstoves to set up a clean cookstoves
development and testing centre in Nigeria. Ewah Eleri, Executive Director of ICEED and Coordinator
of the Nigerian Alliance listed the goals of the centre which include: Develop technical standards for
stoves manufactured or imported into Nigeria, Provide testing and cettification services related fo
stove technical quality, indoor air pollution, and energy efficiency; Assist stove developers in
improving stove design and construction methods; Conduct research and development in
collaboration with Nigerian and internationatl research institutes and laboratories; Serve as a national
demaonstration center for clean cooking technologies; and Car-y cut public awareness campaigns.

He listed the proposed activities to achieving these goals to include: planning meetings {this workshop
15 one of them). development of testing capacity which is essentially the acquisition of stove testing
equipment; development of training capacity which is essentially a fraining session in Senegal for 2 or
3 scientists from the centre; carry out pilot stove testing projects which is in line with Dr. Dairo
suggestion; devetopment of a business plan o ensure that the centre is self sustaining; and public
awareness campaigns to communicate the centre activities.

Nigerian Allianca for Clean Ccookstoves (NACC). NACC was launched in 2012 and is a public
private that seeks to introduce 10 millien clean cookstoves to Nigerian homes and »isttutions by
2020. As part of activities towards attaining this geal, NACC got some support from the Global
Alliance for Clean Cookstoves to set up a clean cookstoves development and testing centre in
Nigeria. NACC is coordinated by ICEED has the following goals; Develep technical standards for
stoves manufactured or imported into Nigeria;, Provide testing and cerlification services related to
stove technical guality, indoor air pollution, and energy efficiency, Assist stove developers in
improving stove design and construction methods; Conduct research and development in
collaboration with Nigerian and international research institutes and laboratories; Serve as a national
demaenstration center for clean cooking technologies; and Carry out public awareness campaigns.

Activities proposed fo achieving these goals are: planning and organizing stakehoider rieetings,
development of testing capacity which is essentially the acquisition of stove testing equipment:
development of training capacity which is essentially a training session in Senegal for 2 or 3 scientists
from the centre; carry out pilot stove testing projects; development of a business plan to ensure that
the centre is self sustaining; and public awareness campaigns to communicate the centre activities.

Comments and suggestions

i. Yahaya Ahmed of DARE said most of the efficient biomass stoves in the country hz: been tested
and certified by international stove testing centres. Therefore subjecting such stoves to local tests will
be a repetition. In addition, he said there is need for efficient hiomass producers and marketers {o tap
into the carbon market through the Clean Development Mechanism as a way of raising funds or GCF
as potential pipeline of bankable projects.

ii. SON said organizations that have had their stoves tested and certified can bring their test results so
they can form part of the national standards, but this will not interfere with the activities of the
proposed testing centre.

ii. Ewah suggested the setting up a national working group consisting of Nigerian scientists and
engineers to take stock of what exists internationally and liaise with relevant international instifutions
to work out the steps for establishing national standards — National Tech Comm for Cookstove and
Fuel Standard.

Agreements

i. Stakehclders agreed to take intc cognizance international best practices when develnping national
standargs for efficient biomass stoves. ' '
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ii. Stakeholders present agreed to set up a committee to provide a memo on ways of setting the
national standards.

iii. Stakeholders present will form the nucleus for the development of a 12 to 24 months business and
work plans for the proposed Nigerian testing centre.

iv. Stakeholders agreed to explore ways of procuring equipmenis and capacity building for personnel
for the research centres.
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ANNEX G: List of Organizations Consulted During the Preparatory Phase
The following organizations were consulted during the project preparatory phase:

Public Sector

Federal Ministry of Environment

Energy Commission of Nigeria

Forestry Commission

Standards Crganization of Nigeria

Ministry of Power

Ministry of Finance

Ministry of Local Government and Rural Development
Ministry of Agriculture and Rural Development
Ministry of Education, Science and Technology

Private Sector

Fortis MF]

ICEED Ltd

Envirofit

Toyola Energy

SME Fund

Fish smoking producers
Bakeries

Garn Producers

Palm oil producers

Bilateral/NMultilateral
UNDP

£V

GIZ

WFP

FAO

GERES

ECREEE

NGOs
ICEED
CREDC
DARE
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GEF UNDP Sustainable Fuelwood Management in Nigeria Validation Workshop

I

! 327 Angela Ckoye

I
(S

Nigerian Environment

... . Listof Participants
SN
[ NAME ORGANIZATION/ADDRESS EMAIL LOCATION
| 1| Odigha Cdigha | REDD Cross River
2 Felicia Adun {Perm Sec.] | Delta State feladun@yahoo.com Delta State
| 3] Yahaya Ahmed DARE yahaya@gmx.de Kaduna
4 Dr. Aliyu Said Samaru College of Agric, ABU, Zaria Zaria
5 | Nwaomy Olujie Standard Organization of Nigeria nwaomyolujie@yahoo.com Lagos
[ 6 | Tom Aneni SEDI tomaneni1@yahoo.comhoo.com | Benin
7 Adewale Fortis MF! aaderounmu@ortismfb.com Abuja
|8 (EwehZleri | ICEED Abuja
1 9 I DeDairo Quintas tayo.dairo@gquintasanergies.com | Ondo
10 Carles | Giz Abuja
| 11 | Femi Oye SME Fund f.oye@smefunds.com Lagos
| 12| Suraj Wahab Toyola Energy loyolaenergy@yahoo.com Lagos
| 13 | Austing Osakwe Benin
14} Kola Lawal LIFES lkolawole32@yahoo.com Lagos
| 18 | Godfrey Ogbemudia CREDC godfrey@credentrs.org Benin
t6 | Linus ita Mfamimyen Conservation Society Calabar
17 | Dr. Uyi Qo Environmental Right Action Benin
| 18 | Prof. Abicla Kehinde National Centre for Energy Efficiency | Aj.kehinde@gmail.com Lagss
and Conservation
| 19 | Mrs Bahijiahlu Abubakar | Renewable Energy Programme FME Abuja
20 | Biodun Otaore ENVIRONFIT Lagos
21 | Omon Dania University of Benin zaname_dania@yahoo.com Benin
22| Nkechi Isaac Leadership Abuja
23 | Engr. Kenneth Achugbu Rurai Electrication Agency Abuja
| 24 | Yomiladaoo Federal Ministry of Environment {(FME} | ladapoj@yahoo.com Abuja
| 25 | Dr. Busar Hassan Bukar_hassanyimird@yahoo.com | Abuja
26 | Engr. Shamm T. Kolo Consumer Protection Council shammtk@gmail.cem | Abuja
' 27 | Kusimot David Clutcpe Federal Ministry of Environment kusimot@gmail.com Abuja
28 | Apirioia V. Tosin Women & Youth Development woyodev@yahoo.com Kwara
N T Initiative
29 . Pefer Tarfar Climate Change Dapt. FME Abuja
~.  30_© Oduware Gjirinde ASCON Lagos
W3 : Cosmos Anyanwu University of Nigeria Nnsukka Nnsukka
Organization for the Sustenance of the | sustaindnig_envi@yahoo.com Kwara
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ANNEX H:  Letter of Agreement on Direct Project Cost

STANDARD LETTER OF AGREEMENT BETWEEN UNDP AND THE GOVERNMENT FOR THE
PROVISION OF SUPPORT SERVICES

HOW TO USE THIS LETTER OF AGREEMENT

. This agreement is used to provide appropriate lsgal coverage when the UNDP courtry office
provides support services under nationat execution.

. This agreement must be signed by a governmental body or official authorised to confer full
legal coverage on UNDP. (This is usually the Minister of Foreign Affairs, the Prime Minister for Head
of State.) The UNDP country office must verify that the government signatory has been properly
autherised to confer immunities and privileges.

. A copy of the signed standard letter will be attached to each PSD and project document
requiring such support services. VWhen doing this, the UNDP cotintry office compleies the attachment
to the standard latter on the nature and scope of the services and the responsibilities of the parties
involved for that specific PSD/project document.

. The UNDP country cffice prepares the letter of agreement and consults with the regional
bureau in case either of the parties wishes to modify the standard text. After signature by the authority
authorised to confer immunities and privileges to UNDP, the government keeps one original and the
UNDP country coffice the other criginal. A copy of the agreement should be provided to UNDP
headquarters {BOM/OLPS) and the regional bureau.

Dear [name of government official],

1. Reference is made to consultations between officials of the Government of [the name
of programme country] {hereinafter referred to as "the Government”) and officials of UNDP with
respect to the provision of support services by the UNDP country office for nationally managed
programmes and projects. UNDP and the Government hereby agree that the UNDP country office
may previde such support services at the request of the Government through its institution designated
in the relevant pregramme support document or project document, as dascribed beiow.

2 The UNDP country office may provide suppert services for assistance with reporting
requirements and direct payment. In providing such support services, the UNDP country office shall
ensure that the capacity of the Government-designated institution is strengthened to enable it to carry
out such activities directly. The costs incuired by the UNDP country office in providing such support
services shall be recovered from the administrative budget of the office.

3. The UNDP country office may provide, at the request of the designated institution, the
following support services for the activities of the programme/project:

{a) Identification and/or recruitment of project and programme personnel;

{b) Identification and facifitation of training activities;
(a) Procurement of goods and services;

4. The procurement of goods and sewices and the recruitmer: of project and

programme personnel by the UNDPR country office shall be in accordance with the UND? regulations,
rules, policies and procedures. Support services described in paragraph 3 above shall be datailed in
an annex to the programme support document or project document, in the form provided in the
Attachment hereto. If the requirements for support services by the country office change during the
life of a programme or project, the annex to the programme support document or project document is
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revised with the mutual agreement of the UNDP resident representative and the designated
institution.

K

8, The relevant provisions of the [Insert title and date of the UNDP standard basic
assistance agreement with the Government] (the "SBAA”), including the provisions on liability and
privileges and immunities, shall apply to the provision of such support services. The Government shall
retain overall responsibility for the nationally managed programme or project through its designated
institution.  The responsibility of the UNDP country office for the provision of the support services
described herein shall be limited to the provision of such support services detailed in the annex to the
programme support document or project document.

8. Any claim or dispute arising under or in connecticn with the provision of support
services by the UNDP country office in accordance with this letter shall be handled pursuant to the
relevant provisions of the SBAA.

7. The manner and method of cost-recovery by the UNDP couniry office in providing the
support services described in paragraph 3 above shall be specified in the annex to the programme
support document or proact document, '

8. The UNDP country office shall submit progress reporis on the support services
provided and shall report on the costs reimbursed in providing such services, as may be required.

g Any modification of the present arrangements shall be effected by mutual written
agreement of the parties hereto.

10. If you are in agreement with the provisions set forth above, please sign and -zium to
this office two signed copies of this letier. Upon your signature, this letter shall constitute an
agreement between your Government and UNDP on the terms and conditions for the provision of
support services by the UNDP country office for nationally managed programmes and projects.

Yours sincerely,

Signhed on behalf of UNDP
[Name]

[Title: Resident Representative]

For the Government
{Nameftitle]
[Date]
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Attachment to the

STANDARD LETTER OF AGREEMENT BETWEEN UNDP AND THE GOVERNMENT FOR THE
PROVISION OF SUPPORT SERVICES

DESCRIFPTION OF UNDP CCUNTRY OFFICE SUPPORTY SERVICES

1. Reference is made to consultations between Federal Ministry of Environment and
officials of UNDP with respect to the provision of support services by the UNDP country office for the
naticnally managed project “Sustainable Fuelwood Management in Nigeria” (Project Number: XXX

Output Number: YYY).

2. In accordance with the provisions of the letter of agreement signed on {date) and the
attached project document, the UNDP country office shall provide support services for the Project as

described below.

{(inciuding but not limited
to):

1. ldentification,
selection and
recruitment of project
personnel  ({including
advertising, short-
listing and recruiting):

April 2016 - June 2016

As per the pro-forma
costs:

Support services Schedule for the | Cost to UNDP of [ Amoust and method
(insert description) provision of the support | providing such support | of relvnburr2ment of
services services {where | UNDP (where
appropriate) appropriate)
Services  related to UNGP  will  directly
human resgources charge the project

Procurement of goods
Procurement of services
o Consultant
recruitment
> Advertising
» o Short-listing &
selection
o Confract

o 34 days over 60
months of GS5
Procurement
Associate:

6,000 USD

o B8 days over 60
months of NOB

Project Associate | Ongoing throughout
project  implementation |o 10 days over 60
2. HR &  Benefits | when applicable manths of GSE HR
Administration & Assistant:
Management: 2,000 USD
o igsuance of a
contract; Ongeing throughout
o closing the | project  implementation
contract when applicable
o 4 days over 60
3. Personnel months  of NOB
management HR Manager:
services: Payroll & 2,000 USD
Banking
Administration &
Management
Services related to | Throughout project | As per the pro-forma | UNDP  will  directly
procurement  {including | implementation when | costs: charge the project
but net limited to): applicable
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issuance Procurement -
Manager:
3,400 USD
Services related to | Ongoeing throughout | As per the pro-forma | UNDP  will  directly
finance {including but not | implementation when | costs: charge the project
limited to): applicable
»  Paymenis o 20 days over 80
v Fund months of GS6
Transfers Finance Associate:
4,600 USD
o 8 days over 80
months of NOB
Finance Manager:
2,400 USD
Services related { Ongoing throughout | As per the pro-forma | UNDP  will  directly
administration {including | implementation wher. | costs! charge the project
but not limited to): applicable
o Travel o 15 days over 60
authorization meonths  of GS5
< Ticket requests Administration
(hooking, Assistant:
purchasing, etc) 3,000 USD
3 F10 settlements
o Asset o 2 days over 80
management months  of GS7
Administration
Manager: 600
usb
Services related to ICT | Ongoing throughout | As per the pro-forma | UNDP  will dirsetly
(including but not limited | implementation when | costs: charge the project
to}. applicable
< Email hox o 4 days over 60
maintenance months of GS5 1T
ICT and office Assistant;
equipment 700 USD
installation and
maintenance o 1 day over 60

Internet channel
use

¢ Mobile telephony
contracting and
use

menths of GS7 IT
Manager:
300 USD

Total

25,000 USD
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TABLE 1: ESTIMATE OF DIRECT
PROJECT SERVICES (DPS) (US$)

Year

2016

2017

2018

2019

2020

Total (US$)

ISS (support for recruitments,
procurement, selection & awarding of
sub-contracts, approvals, etc.)

5,000

5000

5,000

5,000

5,000

25,000

| Total (US$)

5,000

5,000

5,000

5,000

5,000

25,000

125
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