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The Share of Non-Renewable Biomass in Wood Fuel Production & 
Consumption by Bio-climatic Zones in Nigeria 

Paul Krämer 

According to new regulations in CDM and VER projects, only the non-renewable share of 
total biomass consumption (NRB) can be claimed in energy efficiency projects dealing with 
bio-energy. With regard to wood energy, the calculation of NRB compares the sustainable 
yield (the annual increment of woody biomass) with annual demand and losses (e.g. from 
bush fires) in the project area. In the case of northern states like Kaduna this procedure has to 
be modified, because the bulk of fuel wood originates from areas outside these states. 

Productivity of wood fuel depends on the bioclimatic zone. The production is highest in the 
forest zone, and generally drops from south to north, and is lowest in the Sudan Savannah 
zone (Short Grass Savanna, Sahel). 

 
Map reproduced from Wikipedia “Nigeria”. 

The term “Woodland and Tall Grass Savanna” in the legend of the map designates the same 
bioclimatic vegetation zone as “Guinea Savannah”, used in the following table: 

1. Table:       Trends in production of fuel wood by ecological regions in Nigeria 
(‘000m3), FAO 2003, [1] ,   

Ecological Region  1994 1995 2000 2005 2010 

High Forest 
Guinea Savanna 
Sudan Savanna 

68,705 
  7,861 
  3,163 

67,840 
  7635 
  3267 

63,518 
  6500 
  2767 

60048 
  6149 
  2748 

56075 
  5797 
  2359 

Total 79,929 78742 72785 68945 64731 
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The trend in availability of surfaces of different vegetation types available for wood fuel 
production in 1988-2010 may be grasped from the following graph, based on “Trends in 
Greenhouse Gases Emissions in Nigeria, 1988-2000” [2]: 

Annual Projection of Land Areas under Different Veg etation Types, 
according to "Atmospheric Research and Information Analysis Laboratory" 
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While the Savannah area is large, its productivity per unit surface is much lower than that of 
the high forest zone, and surfaces available for wood production are decreasing, due to 
conversion into farmland (land use change). Fuel wood production in the Guinea Savannah is 
declining for this and other reasons, while demand is increasing. 

Comparison between wood fuel production and demand in the Guinea 
Savannah zone, which includes Kaduna State. 

Nigerian Guinea Savanna, Fuel Wood Production & Dem and, based on 
Experience of Implementing National Forestry Progra mmes in Nigeria, FAO 

2003, Data in 000m3
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As a consequence, in the Guinea Savannah zone, the gap between demand and fuel wood 
supply is widening. In 2005, only about 23 % of the fuel wood consumed in this zone 
originated from the area. This means that 77 % of wood consumption in the area is 
unsustainable, i.e. is Non-Renewable Biomass. Kaduna State is situated in this zone. 
Therefore, Kaduna State, like other States in Northern Nigeria, is not self sufficient in terms 
of fuel wood supply. 

In the Sudan Savannah zone, the situation is even worse. In 2005, only 13.7 % of the demand 
was covered by production in the area, according to the FAO [1]. The situation can be 
perceived from the diagram below: 

Nigerian Sudan Savannah Zone, Fuel wood Production & 
Demand, based on "Experience of Implementing Nation al 

Forestry Programmes, FAO 2003, in 1000m3
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Cooking energy requirements worldwide:  
In developing countries worldwide, the mean annual energy requirement for a family of 
five is about 5 GJ of useful energy (i.e. energy to the pot) [3]. The following table is based 
on this publication: 

Table 2: 

Fuel source Energy 
content 

Conversion 
efficiency 

Useful energy at final 
consumption stage of 
cooking (MJ per KG) 

Approximate quantity of 
fuel necessary to provide 5 
GJ of useful energy for 
cooking (Kilograms) 

Fuel wood 
(efficient) 15% 
moisture 

16.0 25 4.0 1250 

Fuel wood 
(traditional) 
15% moisture 

16.0 15 2.4 2000 

This means that the worldwide statistical average fuel wood consumption of a family of five 
persons � cooking the traditional way � is about 2 tonnes of fuel wood per year, equivalent to 
400 kg/person/year. 
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Consumption of wood fuel in Nigeria:  

“The consumption of fuel wood and charcoal remains based on the early data by FAO as re-
ported by EMRD (1991). This is based on a per capita fuel wood and charcoal consumption of 
0.5 t/cap/year and 0.2 t-charcoal/cap./year and projected for the national population as 
available from the 1991 population census at projected at 2.8% growth rate per year” [2]. 

 However, due to rising prices for fossils fuels, a massive shift from “modern” fuels like 
Kerosene and LPG back to fuel wood and charcoal has been taking place. 

To calculate the consumption of wood fuel, the amounts of wood used for charcoal making 
and fuel wood have to be summed up. If we apply a weight-related conversion factor of 4.5 
for charcoal making (the volume-related FAO default value is 6:1), wood fuel consumption is 
about 1.4 kg/head/day; or the energy equivalent thereof in fossil fuels. 

R.A. Cline-Cole & others [4] reported a fuel wood consumption of 360 kg/person/year (ex-
cluding wood used for making charcoal) in neighbouring Kano State. 

There is an obvious competition between surface needs for agriculture and wood production. 
“Crop production in Nigeria is currently dominated by resource-poor farmers with little or no 
access to productive resources. More than 90 % of these are small holder farmers cultivating 
less than 2 ha farm holdings and because of this, they cultivate marginal and environmentally 
fragile land areas. This practice has led to land degradation and deforestation, erosion and 
lowland flooding, degradation of watershed protection and declining resilience in ecosystems. 
The rate of deforestation of the woodlands average 3.5% in 1980-90. It has been projected 
that Nigeria’s remaining forest may likely disappear in 2020” [2]. The effects on CO2-emis-
sions are categorized under “emissions from land use change and forestry”. 

Emissions from Land Use Change and Forestry 
Additional information on the non-sustainability of wood fuel demand and production can be 
obtained from the comparison of carbon uptake and release in relation to land use changes. In 
some cases, these changes provide some uptake of CO2, mainly following re-growth of vege-
tation on abandoned land, but this effect is small compared to the conversion of forests for 
other uses, as can be seen from the following table.  

“Results indicate that energy and land use change sectors contribute highest to CO2 emissions, 
while CO2 contributes more than 70 % to gross equivalent emissions. Thus, the energy and 
land use change sector, and the reduction in national emissions for CO2 should be the first 
step towards sustainable management of future GHG emissions in Nigeria”, [2, p.8]. In the 
years 1988-2000 the percentage contribution of “Land Use Change and Forestry” to total 
emissions oscillated between 38.5 % and 47.8 %. 

The shift from fossil “modern” forms of energy like kerosene or LPG back 
to fuel wood. 
“The unsustainable level of production of fuel wood in Nigeria is likely to continue for some 
time as long as the energy crisis facing the country remains unresolved. The country still wit-
nesses erratic supply of petroleum products (Kerosene and Gas), and when available the 
prices are beyond the reach of ordinary people. The implication is not far fetched, as more 
people will resort to fuel wood, which is already in short supply” (FAO 2003, Experience of 
National Forestry Programmes in Nigeria). The situation in 2007 is still the same, if not 
worse. This means that people are reverting from modern to traditional forms of energy (“re-
verse substitution with wood fuel”, according to the FAO).   
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Trends in CO2 Emissions from Land Use Change and Fo restry, 
Nigeria 1988-2000, according to NG_GHG_Inventory 
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Explanations:  
Chg F&WB Stocks: Emissions resulting from Changes in Forest and other Wood Biomass Stocks, 
F&G Conversions: Emissions resulting from Forest and Grassland Conversions, 
Abandonment of Managed Lands: Lands acting as a sink (CO2 capture).  

Even the fuel wood supply zone for Nigeria’s northern States, the High Forest Area, shows 
decreasing productivity and increasing demand in the area itself, as can be grasped from the 
graph on the next page: 

The Forestry Outlook Study for Africa (FOSA, FAO 2004, CD) summarizes the present state 
of the Nigerian environment as follows: 

“The forest estate which is only about 10 million hectares (10% of total land area of Nigeria) 
is declining at a rate of 3.5% annually due to encroachments, excisions and outright de-reser-
vations. The Forestry component of the National Agricultural policy prescribes an increase 
from its present level of 10% of total land area to 20% but this has been elusive. It is esti-
mated that the Sahara desert is encroaching southwards at a rate of about 1 km per year. The 
most important factor contributing to environmental degradation of the country is our un-co-
ordinated land use policy. It is evident that forests are being displaced and depleted by other 
forms of land-use such as agriculture, grazing and water management leading to formation of 
deserts, bare surfaces and general environmental degradation. 

Land under agricultural cultivation is increasing at an average rate of 554,657 ha per annum 
while land under high forest is diminishing at a rate of 105,865 hectares per annum. This land 
use pattern is exacerbated by drought, forest fires, overgrazing and flooding which lead to 
severe environmental degradation, loss of biodiversity, diminished forest productivity etc.” 



 6 

Nigerian High Forest, Fuel Wood Production & Demand , based on 
Experience of Implementing National Forestry Progra mmes in 

Nigeria, FAO 2003, Data in 000m3, 
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Conclusion: 
Fuel wood consumption in Kaduna State stems at 77 % from Non-Renewable Biomass 
(2005). Fuel wood production in the Guinea Savannah zone where Kaduna is situated, is fur-
ther declining. The supply zones in the high forest area are experiencing reductions in pro-
ductivity, while are demand in the supply areas is increasing. The emissions from “land use 
change & forestry” (this comprises mainly emissions due to deforestation) are second only 
after emissions from the energy sector. Household consumption of fuel wood and charcoal is 
an important driver in deforestation. The share of NRB in the three big bioclimatic zones � 
(Guinea Savannah, Sudan Savannah and High Forest zone � can be grasped from the tables. 
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