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ABSTRACT

Despite the availability of clean energy (LPG, Electricity) and improvement in incomes, household heads
continue to depend on fuel wood as a source of energy. This study sought to assess households’ dependence
on fuel wood as a preferred energy source through the use of the theory of planned behaviour, along with
households’ sociodemographic characteristics in the Tamale Metropolitan area. The study was a social
survey with quantitative technique in data analysis. Stratified random and purposive sampling techniques
were employed along with a structured questionnaire aimed at eliciting information from household heads.
The raw data was coded into SPSS IBM version 20 and logistic regression analysis was performed taking
into consideration sociodemographic variables and the variables in the theory of planned behaviour model.
The major results were that, the sex of respondent, marital status, household size, and subjective norm
were major factors which influence household heads’ positively towards dependence on fuel wood as a
preferred energy source in the Tamale Metropolitan area. However, education and information influenced
household heads negatively towards dependence on fuel wood as a preferred energy source in the Tamale
Metropolitan area. The study revealed that, at a lower level of income, households would continue to
depend on fuel wood but would switch to a cleaner energy with high level of income. The study
recommended that, government through policy formulation should target influencing tradition/ culture
and also, continue to provide public education on energy switch patterns for sustainable forestry
development.
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Introduction

The role of forests in many countries; developed
and developing are very essential. It functions to-
wards protection of ecosystems, creating green
economies and helping with issues of climate
change (WAVES, 2015). The land area covered by

forests worldwide has been approximated to be 31%
(FAO, 2015, Cited in WAVES, 2015), and however,
approximate estimates revealed that, more than 2.6
billion people world over depend on the forests for
their daily needs (IEA, 2006)  and this is partly due
to population growth. The needs of households on
forests dependence are for fuel wood, charcoal,
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fruits, fodder and so on. This, therefore, stresses the
important role forest play in the history of human-
kind.

At the global level, a paradigm shift towards
people-centered conservation of tropical forests and
its biological diversity to reduce dependence on fuel
wood has seen marginal impacts and not to talk of
absolute halt to harvest of forest products (Wunder,
2001). Fuel wood as an essential commodity and a
derived demand for cooking, heating and so on are
often overlooked in forestry management.

In Africa, a major dependence on the forest are
tilted towards energy demand and mostly in the
form of fuel wood and charcoal. These are regarded
as the major source of domestic energy for cooking,
heating and so on (Bailis et al., 2005). Expert studies
have shown that, continued dependence on the for-
ests as a source of energy will persist for the next 40-
50 years in Africa and developing countries (Balat
and Bozbas, 2006 cited in Acharibasam and
Apatinga, 2014). This continuous dependence has
increased habit formation and has also resulted in
preferences either in a particular species or cultural
taboos in usage (Tabuti et al., 2003).  The usage pat-
tern of fuel wood varied for both developed and
developing countries, as developed countries used
30% of wood produced for energy, whereas devel-
oping countries use 80% fuel wood for energy pur-
poses (Trossero, 2002 cited in Wiafe and Kwakwa,
2013).

In Ghana, fuel wood used as a form of energy has
played an important role in the energy mix. The En-
ergy Commission (2010) explained that, biomass re-
sources (fuel wood and charcoal) within Ghana
cover approximately 20.8 million hectares of the 23.8
million hectare land mass, and the combined energy
supply to the nation’s energy mix is about 60%.

The Northern Region of Ghana is considered the
hub of fuel wood usage and demand due to the
preference and usage patterns of the people. The
inhabitants continue to depend on fuel wood as a
major energy for cooking and other purposes. How-
ever, studies revealed that, over reliance and in-
crease preference for fuel wood in the long run may
lead to unsustainable either or meeting the needs of
households and welfare (Tabuti et al., 2003).

The households within the Tamale Metropolitan
area still have a higher tendency to use fuel wood
along with other forms of energy and this has raised
serious questions. The obvious issue would be fuel
wood deficit to meet the current demands as a pre-

ferred energy source. Arntzen and Kgathi (2010)
explained that, users of fuel wood will not remain
passive when there is fuel wood scarcity, but will
however, be innovative to adapt to the changing
trends of fuel wood availability. The pace of adapt-
ability of households’ depends on the socioeconomic
nature of the individual households, which often
have a direct effect on their activities. This shows
that, households switch to other form of energy does
not happen easily and such is often misunderstood
by policymakers.

The problem of the study is manifested in two
folds: the encouragement from the view point of the
United Nations to developing countries to roll out
policies to stimulate dependence on clean energy
and reduction of traditional biomass often consid-
ered to be dirty and unclean (Mensah and Adu,
2013). The second, is the mixed results in terms of
household’s continuous dependence on the tradi-
tional biomass (particularly fuel wood) after the
policy was implemented by Ghana and subsequent
government deregulation of the petroleum sector
which saw hikes in the price of LPG and thereof.

In Ghana, the target of government was to reduce
this dependency on traditional biomass to curb de-
forestation, support sustained regeneration of
woody biomass resources through legislation, fiscal
incentives, and attractive pricing; promote the estab-
lishment of dedicated woodlots for wood fuel pro-
duction; promote the use of alternative fuels such as
LPG as substitute for fuel wood and charcoal by
addressing the institutional and market constraints
that hamper increasing access of LPG in Ghana; and
promote the production and use of improved and
more efficient biomass utilisation technologies (En-
ergy Commission, 2010). However, studies revealed
that, these policies failed because, policymakers
were misguided or the complexities associated with
deforestation and human interactions were misun-
derstood (Marfo, 2010 cited in Amuah, 2011).

In the Tamale Metropolitan area, it has become
clear that, households have adopted fuel wood as a
preferred source of energy for cooking and this has
fueled the urban, rural and informal sector of the
region. The increase in population growth has in-
creased dependence on fuel wood and it becomes
difficult to understand the actual drivers of depen-
dence on fuel wood as an energy source. What is
missing is inadequate information regarding the
existence of this problem and the gap is, the prefer-
ence of fuel wood for energy by households has
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something to do with policy failure, the culture of
the people or the economic status of the people.

The broad objective of the study was to examine
households’ dependence on fuel wood as a pre-
ferred source of energy.

The specific objective of the study is: to examine
the factors which influence households’ fuel wood
dependence in the Tamale Metropolitan area.

The study was motivated by the following ques-
tion which is worthy of consideration: what are the
factors which influence households’ fuel wood de-
pendence in the Tamale Metropolitan area?

This study hypothesised that:
Ho: Income level does not associate with fuel type

in the Tamale Metropolitan area.
HA: Income level does associate with fuel type in

the Tamale Metropolitan area.
The study is hinged on the reason why house-

holds despite several government policies continue
to rely on fuel wood as a preferred energy for con-
sumption. It is limited in scope to the Tamale Metro-
politan Area which invariable as an urban center
has expectation that, households would adopt
cleaner energy.

The study brings to bear behaviour sciences and
merged with environmental and natural resources
economics to make prudent decisions in academic
research and for policy direction. This is a novel and
thus, the significance is felt as approximations from
the study will inform policymakers as to how to ad-
dress this gap. Therefore, a study into households’
dependence on fuel wood in the Tamale Metropoli-
tan area is a right step towards examining the impli-
cation of policy alternatives in natural resources
management in Ghana.

Literature Review

The study briefly focused on theoretical constructs
to explain households’ dependence on fuel wood as
a preferred energy. The literature review is broken
down into: theoretical review, methodological re-
view and empirical review.

Theoretical Review

Determinants of Fuel wood Dependence

Dependence on the forest for energy needs and sus-
tenance has long been accepted within the forest
mainstream policy as an essential component. Popu-
lation increases and increased dependence for en-
ergy may be a reason for deforestation on the forests

worldwide (Onyeneke et al., 2015). Some studies
have identified major determinants for fuel wood
demand and household cooking fuel choice (Masera
et al., 2000).

Among the foremost determinants of fuel wood
dependence by households is the economic factor
which includes household income, cost of equip-
ment and fuel, and noneconomic costs like time and
access to fuels (Masera et al., 2000). Several studies
have supported the impact of high costs of fuel and
equipment on a household’s decision-making capac-
ity (Manyo-Plange, 2011).

Secondly, Culture  as a determinant has influ-
enced cooking fuel decision-making and has
spurred up households preference for fuel wood as
a preferred energy (Manyo-Plange, 2011) and this
should not be underestimated (Toonen, 2009). Cul-
ture in the form of perceived differences in taste of
food cooked from traditional biomass and that of
current clean fuel like Gas is expressed by many
households (Wijayatunga and Attalage, 2003; Boadi
and Kuitunen, 2006 cited in Manyo-Plange, 2011).
Other factors mentioned by Manyo-Plange (2011)
included material, environmental, and institutional
factors. Mishra (2008) explained that, there is em-
pirical evidence to the fact that, other determinants
such as above other than household income also
play an essential role in explaining fuel choices in
the rural and urban users. Apparently, other deter-
minant of fuel wood dependence which are classi-
fied as demand-side determinants include house-
hold size, education, occupation and social group
(Mishra, 2008).

Poverty and Fuel wood Dependence

Fuel wood dependence explanation amongst house-
holds in developing countries has received varied
views (Beck and Nesmith, 2001; Kuik, 2005 cited in
Narain et al., 2005). These views have reinforced the
important role of income in enhancing preference
for fuel wood for energy. In the fuel wood depen-
dence matrix and income of households, it has been
explained that, all income groups in developing
countries depend on fuel wood in some form. In the
statement of Narain et al, (2005) the dependence on
resources (fuel wood) declines with income.

Jaiswal and Bhattacharya (2013) related that, a
major determinant in India for energy consumption
and preference is income. Sub-Saharan Africa has
been acknowledged to have urban households to
rely on traditional biomass in the form of fuel wood
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and others for cooking and about one third of Asian
countries, urban households rely on the same tradi-
tional biomass (fuel wood and charcoal) for the
same purposes (IEA, 2006). Rural areas in Ghana are
noted for poverty and northern region is no excep-
tion. Many studies have highlighted the heavy de-
pendence on biomass (fuel wood and charcoal)as
concentrated in the rural areas, but quick to point
out that, approximately half a billion people in ur-
ban areas rely on the biomass for energy (IEA, 2006).

Despite income being an important issue on en-
ergy dependence and preference, households would
not easily substitute one fuel for another when they
have an income increase, but would however, add
other fuels termed “fuel stacking” (IEA, 2006). The
role of income as an important issue regarding en-
ergy dependence is espoused in fuel consumption.

Energy Ladder Hypothesis and Fuel Stacking

The energy ladder hypothesis postulate to refers to
a systematic way in which households will move to
more sophisticated fuels when there is improvement
in their economic status (incomes). This economic
status improvement is tilted towards enhancement
in income (Heltberg, 2003). Households by this pos-
tulation are expected to show a movement to differ-
ent levels of fuel consumption on the energy ladder
which could be attributable to reduction in poverty.
They (proponents) went further to explain that, the
movement also has a link to other determinants in-
cluding, and not limited to, socioeconomic charac-
teristics, changes in community character-istics as
influenced by private sector actors or government
and / or changes affecting en-ergy types prices as a
result of interactions between demand and supply
(Mwaura et al., 2014).

Heltberg (2003) related that, critics of the energy
ladder hypothesis viewed the model to be too sim-
plistic and that, the inherent implication of the
model does not work that way. However, the ten-
dency of households to continue to use the tradi-
tional form of biomass (fuel wood, charcoal, etc)
along with cleaner energy popularly called (fuel
stacking) continues to permeate the fabrics of societ-
ies in developing countries (Mensah and Adu, 2013).

The concept of fuel stacking is embodied in the
observation that, fuel consumption among house-
holds in developing countries is not linear and sup-
ported by empirical literature (Ado et al., 2016).  This
current study which is cross sectional in nature is
setting off from the perspective of fuel stacking

behaviour of households as supported by empirical
literature and proceed to determine the factors
which influence households preference for fuel
wood as a preferred source of energy for cooking
and heating in the Tamale Metropolitan area in the
Northern Region.

Empirical Literature

Ifegbesan (2009) did a study on forest/woodland
resource conservation and environmental education
in rural Africa by focusing a comparative study of
Nigeria and South Africa. They used political ecol-
ogy and planned behaviour theories in dealing with
the theoretical framework. Their study demon-
strated that, various policies and environmental
education could be utilized to reduce the trade-off
between forest conservation and human livelihood
by inculcating socioeconomic, cultural and political
constraints in the design and implementation of for-
est conservation initiatives. The similarity between
his study and current study lies in the socioeco-
nomic and cultural variables, but the differences are
inherent in the approach to the study in which this
current study brings on board behaviour sciences
along with economic theory.

Jaiswal and Bhattacharya (2013) looked at
Fuelwood Dependence around Protected Areas fo-
cusing on Suhelwa Wildlife Sanctuary, Uttar
Pradesh and its buffer area by local people living in
nearby villages. Their result showed that, fuelwood
contributes 91.6% of total domestic fuel requirement
for cooking in the study area and as such was the
most preferred energy for fuel. There exist a similar-
ity between their study and the current study in
terms of fuel wood been the preferred fuel type.
However, their study is undertaken in the rural area
and their methodology is different, whereas this
current study focuses on both rural and urban areas,
also used logistic regression.

Shahid (2015) analysed Social, cultural and psy-
chological factors that could strongly influence pro-
environmental behaviour and its implementation
and interventions among the people of Pakistan. The
study results revealed that, the willingness to act for
the environment and a sense of concern for the envi-
ronmental issues were significantly low in Pakistani
people. The study explained that, western based
behaviour models were not directly applicable
among the Pakistani society which could be attrib-
uted to the difference in lifestyle, cultural, social and
religious norms of the people. This study, though,
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used the theory of planned behaviour looked at the
behaviour of respondents’ in terms of general envi-
ronmental issues while the current study limit itself
to fuel wood.

The current study identified some gaps which are
worthy of mentioning. It has identified that, eco-
nomic theory speculates on the determinants of fuel
wood, yet has not provided adequate reasons why
households, despite the availability of cleaner en-
ergy and enhancement in income, continue to prefer
fuel wood which is termed unclean energy. In addi-
tion, the empirical literature review has shown the
existence of studies relating to households’ fuel
choice for cooking and determinants of fuel choice
for cooking. It appears there is no particular cross
sectional study that has been done on factors which
influence households’ dependence on fuel wood as
a preferred source of energy in Ghana.

Materials and Methods

This study was a social survey and employed quan-
titative analysis. The study was conducted in the
Tamale Metropolitan Area (TMA). Tamale Metro-
politan Area is made up of different tribes and eth-
nic groups, and almost all the household fuel wood
users depend on the market for their fuel wood con-
sumption. The choice of the Tamale Metropolitan
Area is premised on the wide usage and depen-
dence on fuel wood as a domestic energy (GSS,
2010). The target population was household users of
fuel wood and other fuel choices. The Tamale met-
ropolitan area composed rural and urban subareas.
The involvement of both urban and rural subareas
were to assess how income enhancement impacts on
fuel choice.

Primary data was used for the study and was
obtained by a using structured questionnaire. The
primary data was collected from 1st January 2016 to
30th March, 2016. The questions covered the objec-
tive of the study included and not limited to socio-
economic characteristics of the heads of households,
access to alternative sources of energy, and ques-
tions related to information on the theory of planned
behaviour.

The sample size for the study was 391 which was
estimated by the statistical formula;

( )21

N
n

N α
=

+
Where: n  is the sample size; N (17126.805) is the

population of fuel wood users in TMA (GSS, 2010).
α (5%) is the error margin and the confidence in-

terval is 95%.
n =            17126.805
[1 + 17126.805(0.05)²]    = 391
A stratified random sampling and purposive

sampling techniques were adopted for this study. A
stratified random sampling was used because the
suburbs within the TMA that were included in the
study were put into stratum. TMA has 195 suburbs
(communities); comprising 113 rural suburbs (com-
munities) and 82 urban suburbs (communities) (Ta-
male Metropolitan Assembly, 2011).

A purposive sampling was used to sample large
percentage of respondents from the urban centers.
The urban centers are where large consumption of
fuel wood is observed and it also serves as a com-
mercial market for fuel wood. Again, the urban ar-
eas have households with enhanced income com-
pared with the rural areas (GSS, 2010). Therefore,
the study sampled 324 (82.9%) households from the
urban communities and 67(17.1%) households from
the rural communities for the study. The study un-
dertook a pilot study and the questionnaire was
modified for the final study. The study was guided
effectively and thus produced a 100% response rate.
The data were edited, coded into SPSS IBM version
20 and analysis involved tables and a regression,
along with statistical tests.

Theoretical Model

This study considered the Theory of Planned Behav-
ior as the preferred method. Households’ preference
for fuel wood as a preferred type of energy is hinged
on behaviour and therefore the Theory of Planned
Behavior is seen to be a greater addition to estimat-
ing household preference.

The study fills a research gap by incorporating
the theory of planned behaviour (Ajzen, 1991) to
study the behaviour of households for fuel wood
preference using the logistic regression model. The
theory of planned behaviour (TPB) has been widely
used in many studies related to behaviour and cog-
nitive approach in explaining individuals’ attitudes
and beliefs. The TPB is an appropriate model in pre-
dicting behaviour and retrospective analysis of
behaviour and are adopted in health related issues
worldwide (Armitage and Conner 2001; Taylor et al.
2007 cited in Forest Research, 2012).



1922 Eco. Env. & Cons. 23 (4) : 2017

Holst and Iversen (2011) discussed that, TPB sug-
gests that a person’s behaviour is influenced by his
intention to perform the behavior; therefore, one
could explain households’ behaviour examining the
determinants of its immediate predecessor - namely
intention. The model with its concepts identified to
measure the behaviour of households is shown in
Figure 5-2.

The basic premise of Figure 5-2 as explained by
Francis et al. (2004) is: “To predict whether a person
intends to do something, we need to know: Whether the
person is in favour of doing it (‘attitude’); How much the
person feels social pressure to do it (‘subjective norm’);
Whether the person feels in control of the action in ques-
tion (‘perceived behavioural control’)”. These three
‘predictors’ when combined, can increase the chance
that, any person will intend to do a desired action
and this enhance the chance of that person actually
doing it (Francis et al., (2004).

Behavioral Intention : This is usually considered a
proxy for measurement of behavior. Whatever is in
an individual subconscious mind that trigger him/
her to perform a particular action is regarded as
behaviour intention. This is often manifested as an
individual has a strong desire to perform that task.

Attitude toward Behavior: This is a manifestation of
an individual’s feelings either negative or positive
which fester the feeling and thus brings out an out-
come of a behaviour.

Subjective Norm: This is normally the influence of
the social environment on a person’s perception
about a behavioural tendency. Thus, make a person
to think of how the society would approve of a par-
ticular behaviour of that person.

Perceived Behavioral Control: This relates to the
way an individual feels he/she hastheresources and
confidence to executive a particular behaviour. This
is normally innate or inherent perceive confidence of
the person.

Even though, some studies have revealed the
weaknesses of the theory of planned behaviour in
predicting behaviour in that, intention determinants
are not limited to attitudes, subjective norms, and
perceived behavioural control (Werner, 2004); the
predictive power and relevance of the model out-
weigh the criticisms. The incorporation of other so-
cioeconomic characteristics of respondents’ of the
studied individual offer a good approximation and
reliability of the theory of planned behavior model.
This is seemingly portrayed as adopted in the em-
pirical literature.

The estimated model is a logit regression which
expressed the relationship between the dependent
variable, fuel wood preference by the households
and the explanatory variables (i.e. environmental
concerns, information, perceived behaviour control,
subjective norm, household size, education, and
household income, sex, marital status, etc.).

The estimated logistic model is specified as fol-
lows:

FWD = β0 + β1AG + â2SX + β3 INCO +β4

INCO_Squ + β5HS + β6 EDU + β7MS + β8ACCE+
β9APT+ β10ENVC + β11INFO + β12PERB + β13SUBN +
ε

In the study area, the price of fuel wood sold at
the time of the data collection was the same (fixed)
and at the same time the price of a close substitute

Fig. 1.  The Theory of Planned Behaviour (Ajzen, 1991) cited in Francis et al. (2004)
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(LPG) for that period was also fixed across board.
Therefore, non-inclusion of the price of fuel wood
and price of other related goods (LPG) will not have
any significant effect on the model.

The income variable wad logged as a conve-
nience means of transforming the highly skewed
data to a more appropriate and in manageable pro-
portion. This is because, the income values were
large. The model above was first run with logged
income along with all the independent variables
with the exception of logged income squared. The
second model was run with logged income squared
and all the other independent variables without
logged income and the main model was run with
both logged income and logged income squared
along with all the independent variables.

Variable Definition

Where FWD is fuel wood dependence, β0 is the con-
stant and β1-13 are the coefficients of the explanatory
variables, AG is age of respondents, SX is sex of re-
spondents, INCO refers to income, INCO_Squ is the
square of income, HS is household size, EDU is edu-
cation, MS is marital status, ACCE is accessibility of
energy source, APT is apartment, ENVC is the envi-
ronmental concerns, INFO is information, PERB is
perceived behaviour control, SUBN is subjective
norm, and ε is error term. The values of income in
the model was logged, this is because, these values
were too big.

Coding

The variables were coded to help in the analysis of
the logistic regression. The dependent variable was
binary in nature (coded 0- for other fuel wood type,
1- for fuel wood). The age was a continuous vari-
able; sex of the respondents was categorical (takes 1-
male, 2- female); income was a continuous variable
and logged because of the huge nature of the values
and then squared for income square; household size
was a continuous variable; education was a cat-
egorical variable (1- no formal education; 2- formal
education); marital status was a categorical variable
(1- unmarried; 2-married); accessibility to cleaner
energy is a categorical variable (1- no, 2- yes); apart-
ment is a categorical variable (1- tenant; 2- owner);
environmental concerns is an ordinal variable in a
five point Likert scale with an average taken as sup-
ported by empirical literature, informationis an or-
dinal variable in a five point Likert scale with an
average taken as supported by empirical literature,

perceived behaviour controlis an ordinal variable in
a five point Likert scale with an average taken as
supported by empirical literature, subjective norm is
an ordinal variable in a five point Likert scale with
an average computed as supported by empirical lit-
erature.

Expectation

The a prior expectations regarding the signs of the
explanatory variables are that: environmental con-
cerns, information, education, age, income, accessi-
bility of clean energy and apartment should have a
negative association with fuel wood dependence,
whereas, perceived behaviour control, subjective
norm, and household size, are expected to have a
positive association with fuel wood dependence.
However, sex and marital status of the respondents
could be positive or negative depending on the mo-
tivation.

Results and Discussion

This section of the study provided the results along
with the discussions and its relation to empirical lit-
erature. The sociodemographic characteristics of
household heads are presented in the Table 1.

Table 1 showed the results of sociodemographic
characteristics of household heads sampled in the
Tamale metropolitan area. The study decomposed
the household heads into dependents of fuel wood
and non-dependents of fuel wood. The
sociodemographic characteristics included: age,
household size, marital status, occupation, income
and location of the respondent along with their fre-
quencies, percentage, mean, and standard deviation.
The age of the respondents with a mean age for fuel
wood dependent household heads (42.0 ± 8.5 years)
is not statistically different from that of fuel wood
non-dependent household heads (44.3 ± 5.7) with
the p-value (0.265). Similarly, the mean household
size of fuel wood dependent individual (3.98 ± 1.20)
is statistically comparable (p = 0.058) to the mean
household size of fuel wood non-dependent house-
hold heads (3.11 ± 1.17). The mean income of the
fuel wood dependent household heads (1253 ±
470.71) was significantly different (p =0.001) from
the mean income of fuel wood nondependent
household heads (901.11± 212.64). The result of the
marital status of household heads with unmarried
58(15.2%) who are fuel wood dependent was not
significantly (p =0.768) different from the fuel wood
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non-dependent 1(11.1%); at the same time, marital
status of household heads who are married and are
fuel wood dependent 324(84.8) are also not signifi-
cantly different from those who are married yet fuel
wood non-dependent 8(88.9) with (p =0.924). The
same applied to occupation for fuel wood depen-
dent household heads 176(46.1%) and fuel wood
non-dependent household heads 7(77.8%) who are
skilled observing the p-value (0.302). The unskilled
in terms of occupation showed that, fuel wood de-
pendent household heads 206(53.9%) were not sig-
nificantly (p = 0.245) different from the unskilled
fuel wood non-dependent household heads
2(22.2%). Lastly, urban household heads who were
fuel wood dependent 315(82.5%) did not show any
significant (p = 0.686) difference from urban fuel
wood non-dependent household heads 9(100.0).
Those fuel wood dependent household heads
67(17.5%) in the rural areas also did not evidently
show significant (p = 0.210) difference from the fuel
wood non-dependent household heads 0(0%) who
are rural folks. Areru (2015) study results has sup-
ported the findings of this study reference to the
sociodemographic characteristics.

Determinants of Households Dependence on Fuel
wood

Several factors influence households’ dependence
on fuel wood as a preferred energy source for do-
mestic use. Table 2 provides a multivariate logistic
regression to identify the variables which determine
households’ dependence on fuel wood.

The results of the multivariate logistic regression
in Table 5.2 are for the three models. The first model
result includes only the logged income along with
the other explanatory variables. The second model
included log of income squared without log of in-
come and the third model which is the estimated
model included both the logged of income and
logged of income squared.

The model I results in Table 5-2 revealed that, sex
of respondents (OR= 25.098; 95%CI= 2.276-759.276;
P=0.009), household size (OR= 1.328; 95%CI= 0.690-
2.555; P=0.036) and subjective norm (OR= 2.808;
95%CI= 1.002-7.870; P=0.040) were associated with
likelihood of an increase in fuel wood dependence.
In addition, an increase in logged of income (OR=
5.422; 95%CI= 1.027-28.622; P=0.046) increases with
the likelihood of fuel wood dependence. However,
an increase in education (OR= 0.064; 95%CI= 0.005-
0.743; P=0.028) was associated with the likelihood of
a decrease in fuel wood dependence. The other vari-
ables such as age, marital status, apartment, accessi-
bility of cleaner energy, attitude (environmental con-
cerns and information) and perceived behaviour
control were not significant.

The model II results also showed that, the sex of
the respondents (OR= 43.239; 95%CI= 3.146-594.263;
P=0.005),household size (OR= 2.048; 95%CI= 0.913-
4.596; P=0.042) and subjective norm (OR= 5.227;
95%CI= 1.409-19.385; P=0.013) were positively asso-
ciated with likelihood of an increase in fuel wood
dependence. The logged income squared (OR=
1.433; 95%CI= 1.146-1.790; P=0.002) was negatively

Table 1. Sociodemographic characteristics of Household Heads

Variable Total Dependents’ Non-dependents’ P-Value
n= 391 on Fuel wood on Fuel wood
n (%)  n= 382 n=9

Age 42.0 ± 8.5 44.3 ± 5.7 0.265
Household size 3.98 ± 1.20 3.11 ± 1.17 0.058
Income 1253 ± 470.71 901.11± 212.64 0.001
Marital status
Unmarried 59(15.1) 58(15.2) 1(11.1) 0.768
Married 332(84.9) 324(84.8) 8(88.9) 0.924
Occupation
Skilled 183(46.8) 176(46.1) 7(77.8) 0.302
Unskilled 208(53.2) 206(53.9) 2(22.2) 0.245
Location
Urban 324(82.9) 315(82.5) 9(100.0) 0.686
Rural 67(17.1) 67(17.5) 0(0) 0.210

Note: Categorical data are presented as frequencies (outside parentheses) and percentage (inside parentheses). Continu-
ous data are presented as mean ± standard deviation.
Source: Field data, 2016
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associated with the likelihood of fuel wood de-
pendence. In contrast, an increase in education
(OR= 0.017; 95%CI= 0.001-0.316; P=0.006) was as-
sociated with the likelihood of a decrease in fuel
wood dependence. Whereas, the other indepen-
dent variables such as age, marital status, apart-
ment, accessibility of cleaner energy, attitude (en-
vironmental concerns and information) and per-
ceived behaviour control were not significant.

The model III which is the main estimated
model for this study in determining the factors
which influence households towards fuel wood
dependence had the presence of all the indepen-
dent variables as specified earlier. The results re-
vealed that from the model III is that, the sex of
the respondents (OR= 73.169; 95%CI= 3.978-
1345.713; P=0.004), marital status (OR= 35.286;
95%CI= 1.024-1215.737; P=0.048), household size
(OR= 2.235; 95%CI= 0.945-5.287; P=0.047) and
subjective norm (OR= 5.250; 95%CI= 1.315-20.961;
P=0.019) were associated with the likelihood of an
increase in fuel wood dependence. An increase in
logged income (OR= 2.602; 95%CI= 1.436-4.715;
P=0.002) increases the likelihood of adopting fuel
wood. However, an increase in logged income
squared (OR= 0.001; 95%CI= 0.000-0.331; P=0.023)
reduces the likelihood of dependence on fuel
wood.

More so, an increase in both education (OR=
0.013; 95%CI= 0.001-0.291; P=0.006) and informa-
tion (OR= 0.213; 95%CI= 0.046-0.994; P=0.049)
were associated with the likelihood of a decrease
in fuel wood dependence in the study area. The
other independent variables such as age, apart-
ment, accessibility of cleaner energy, environmen-
tal concern and perceived behaviour control were
not significant.

The economic intuition is that, the rise in in-
comes of the household heads in model I was not
large enough but after the turning point of income
(logged income squared) leads to a decrease in
fuel wood dependence and thus could lead to a
switch from fuel wood dependence to other clean
energy sources (eg LPG). Highly educated indi-
viduals would reduce dependence on fuel wood
as they could earn higher to guarantee a switch
from fuel wood to other cleaner energy sources.
Therefore, sex, marital status, household size and
subjective norm would lead to an increase in fuel
wood dependence, likewise, education, logged of
income squared, and information would lead to aT
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decrease in fuel wood dependence, holding other
factors constant.

Furthermore, the estimated equation implies that,
income has a diminishing effect on fuel wood de-
pendence. Since the coefficient of income is positive
and the coefficient of income square is negative, the
equation is quadratic which is parabolic in shape.
Thus, before the turning point income has a positive
effect on fuel wood dependence while after the turn-
ing point income has a negative effect on fuel wood
dependence.

The study rejected the null hypothesis, which
states that, income level does not associate with fuel
type (fuel wood) and accepted the alternative hy-
pothesis that, Income level does associate with fuel
type (fuel wood). Generally, it is expected that, in-
creases in income of household heads should be as-
sociated with a decrease in fuel wood dependence.
This is only evident at a very high level of income as
in the case of income squared and what is observed
in the Tamale Metropolitan area. Dovie et al. (2004)
explained that, development agencies have often
viewed rural households to be dependent on biom-
ass fuels (fuel wood, charcoal, etc) because of their
low incomes and nonexistent of modern fuels. Kemp
and Mirza (2008) study on why the rural rich are
energy poor, their results support the log income
results of this current study.

Campbell et al. (2003) observed in their study
that, households in Zimbabwe did not abandon
kerosene with onset of electricity even with improve
living standards and thus also support this current
study. In addition, Taylor et al. (2011) opined in their
study that, even households that owned LPG stoves
in Guatemala, maintained fuel wood as their domi-
nant energy.  Toole (2015) explained that, house-
holds will not completely abandon biomass even if
consuming fuels higher on the ladder.

Another important determinant of fuel wood de-
pendence from the results of this study is subjective
norm whose explanation is based on the influence of
social relations and traditions. The result showed
that, tradition and social relations play an integral in
fuel choice in the Tamale Metropolitan area. Ndege
(2007) maintained that, traditional socialization
played a very essential role among Mozambican
communities and the same applies to the Tamale
Metropolitan area. Culturally, households in the
Tamale Metropolitan area are homogeneous. Sub-
jective norm as an independent variable explaining
the pattern of influence received by household

heads among kinsmen is significant in terms of fuel
wood dependence. Tonglet et al. (2004) using the
theory of planned behaviour to investigate the de-
terminants of recycling behaviour in Brixworth, UK
found attitude, subjective norm and perceived
behaviour control to have a positive relationship
with recycling of waste. The result of this current
study is also supported by Wuletaw (2008). Bank
(2010) reported that, households attached social
meanings and social associations to fuel wood pref-
erence and this has cultural inclinations (Remigios,
2014). In addition, Remigios (2014) study reported
that, culture/ tradition, is a major factor which influ-
enced household energy demand in Zimbabwe.

Conclusions and Policy Recommendations

This study determined the factors which influenced
households’ fuel wood dependence in the Tamale
Metropolitan area. The study introduced the theory
of planned behaviour, along with other control vari-
ables to determine the actual factors which influence
household heads in the Tamale Metropolitan area to
depend on fuel wood and thus, also used the logis-
tic regression analysis.

The major results of the study revealed that, sex
of respondent, marital status, household size and
subjective norm positively influence fuel wood de-
pendence in enhancement in the Tamale Metropoli-
tan area. At lower level of income, household would
not switch from dependence on fuel wood consid-
ered unclean energy to LPG regarded as clean en-
ergy. However, at a very high level of income,
households would reduce fuel wood dependence.
Education, and information would reduce fuel
wood dependence. However, a notable observation
showed that, tradition/culture and social relations
played a major role in the form of subjective norm
towards influencing household heads to depend on
fuel wood for cooking and heating. The results from
the study does not support other independent vari-
ables to have an impact on household head’s deci-
sion on fuel wood consumption and therefore,
policy on forest management should be geared to-
wards influencing traditional beliefs, and improve-
ment in incomes.

The study recommended that, government policy
should aim at targeting tradition/culture to influ-
ence household head’s attitude and way of life. Such
a policy should be in the form of public education
and orientation. A new reforms in the community
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driven management of forested areas could help
enhance sustainable efforts in forestry actions and at
the same time, improve households’ awareness to
maintain environmental sustainability in forestry
management. Lastly, Non-governmental organiza-
tions could facilitate awareness creation to enhance
a change in behavioural tendency of households to
save the forest. At the same time, fuel wood depen-
dence could be made more efficient and excessive
exploitation could be reduced to meet the ever
growing demand and population. In sum, a policy
which neglects the fuel wood market will be a mis-
take and a failure at the start.
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