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Abstract 
Ghana has a yearly development interest for power at a rate of 83.8% in 2010, 
and to 12% from 2020 to 2040 but this opportunity has been farfetched with 
the shocks in energy generation during 1983, 1994, 1997-98, and 2006-2007 
era pushing the energy sector into crisis and a consequent adverse impact of 
1.5% to GDP. This study, therefore, investigated the differential impacts of 
wind energy to sustainable power generation in Ghana by assessing the de-
terminants of energy supply, energy demand and supply mix for energy de-
velopment, the capacity of the energy sector to develop wind power and 
possible challenges in developing wind power energy in Ghana. An explora-
tory design that adopted both qualitative and quantities approaches was ap-
plied to the study. The study population involving 34 sample sizes was ac-
cessed from a 46 population made up of management/ministers of energy and 
counsellors or energy experts. The study concluded that the demand for energy 
in Ghana has increased over the years but without a commensurate increase 
in energy supply. Major reasons for the shortfall in energy supply have cen-
tred on the monopoly enjoyed by the major power producer which invariably 
places stress on its ability to supply energy to meet the increasing demand. It 
also came out that wind energy has the potential to contribute to the overall 
energy fortunes of Ghana. However, a focus on wind energy may not produce 
the required results of reducing the energy supply gap due to a preference for 
solar and natural gas oils. It was also noteworthy that the need to build capac-
ity to develop and maintain wind energy through critical, current infrastruc-
ture stance of the Ghanaian energy sector would not make this agenda of de-
veloping wind energy a reality. More so, it is important to note that the need 
to enhance the current weak national policy, financial backing and bridge 
technology gap for wind energy would be needful to realise a vibrant invest-
ment into wind energy development. 
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1. Introduction 

The dynamics in access and costs of key advances in sustainable power sources 
has resulted in the increasing importance of energy as an essential resource, the 
worldwide move of Chinas economy as a subsidiary of the strict development 
from the utilization of coal and the pervasive mastery of the oil and gas genera-
tion by America [1]. 

Generally, Africa lags behind the world in this energy assorted variety [1] [2]. 
It has been approximated that almost 620 million people live with no access to 
an electrical supply and a challenging estimation of more than 730 million use 
hazardous and unsafe strategies for cooking which adversely influences their li-
velihoods [3]. Even so, people who have relevant access to power are troubled 
with the associated high costs. The need to increase access to energy is critical 
for the many areas on the Africa continent where there is no capacity to meet 
energy requests of its kind [4].  

Ghana a developing country in Sub-Saharan Africa is confronted with an 
emergency-engineered approach to building the energy capacity due to an over-
hyped bureaucratic because of poor regulatory structures to administer the seg-
ment [5]. The transformation of the energy business since 1980 has turned into 
the pathway of an inconclusive power battle. Ghana’s power access is approx-
imated 72% with over 87% for the urban areas and towns and about a substantial 
energy supply locked in trade with the neighbouring nations [1]. Consequently, 
interest for energy continues cresting at a request rate of 10% every year thus 
calling for the need to search for other maintainable energy sources. These de-
velopments have called into action, the need to explore other alternative sources 
of energy, including biomass, solar and wind, and on a lesser note the small scale 
hydropower framework.  

Ghana has a yearly development interest for power at a rate of 83.8% in 2010, 
and to 12% from 2020 to 2040 [6] [7]. However, this opportunity has been far-
fetched with the shocks in energy generation during 1983, 1994, 1997-98, and 
2006-2007 era pushing the energy sector into crisis and a consequent adverse 
impact of 1.5% to GDP [8] [9]. A single phased energy generation that is hydro-
power has not been effective in addressing the energy challenges as thermal 
power was introduced along the way [10]. The crises in the sector including 
dwindling yields from hydropower and the high cost of thermal energy made the 
call for also alternative and viable energy sources such as wind energy to become 
prominent and promising [11]. 

Some scholars have argued that developing wind energy comes with a higher 
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initial cost but also has the potential to generate a higher amount of energy that 
can outweigh the capital contributed to generating it [12]. As part of the devel-
opment in the wind energy sector, Ghana has built up the Sustainable Energy for 
All Action Plan, which is tied to the Renewable Energy Act promulgated by the 
Parliament of Ghana in 2011 [9]. The Plan seeks to incorporate the arrangement 
for improvement, administration, usage, manageability and satisfactory supply 
of sustainable power sources. The drive to wind energy was heightened by col-
laborative on-and seaward appraisals by United Nations Environment Program 
(UNEP), the US National Renewable Energy Laboratory (NREL) and the Ghana 
Meteorological Service to that identified that Ghana has a breeze control poten-
tial [6] [13]. 

The report of the Solar and Wind Energy Resource Assessment (SWERA) in-
vestigation carried out between 2002-2005 concluded that; of the 6 Wind classes, 
(with Class 6 being the most noteworthy breeze asset potential and Class 1 being 
the least), Ghana has Class 4 - 6 wind assets at the most noteworthy edges close 
to the fringe with Togo and the most astounding edges northwest of Accra [13]. 
More so, there is roughly 413 km square territory with great to-magnificent 
(Class 4 - 6) wind asset which could bolster a little more than 2000 MW of wind 
control, and if direct to amazing breeze assets is incorporated, that could go up 
to 5640 MW [6] [14]. Notwithstanding these, strengths and opportunities, the 
government of Ghana has not been able to utilize the options due to inadequate 
specialized professionals coupled with the lack of political will to develop and 
tap wind energy resource [15] [16]. These weaknesses among others are the mo-
tivation to undertake this study that investigates the differential impacts of wind 
energy to sustainable power generation in Ghana. Key objectives that the study 
explored include; 
• Assess the determinants of energy supply in Ghana.  
• Examine energy demand and supply mix for energy development in Ghana. 
• Explore the capacity of the energy sector to develop wind power energy in 

Ghana. 
• Identify the possible challenges in developing wind power energy in Ghana. 

2. Literature Review 

Energy Demand and Supply Matrix 
Energy development worldwide has transited through many phases. These 

phases cut across the last hundred years specialized advancement which has en-
hanced the global capacity to explore and access many non-renewable energy 
sources [17]. Amid the growth in energy exploration in the mid-eighteenth-century 
was the creation of a steam motor in England and later to the development of 
James Watt’s effective motor [18]. Later transitions in energy development led to 
the utilization of coal in locomotive engines, boats and metallurgy.  

Oil marketing is known to have taken place in 1859 by Colonel Edwin Drake 
in Titusville Pennsylvania [19]. Initial production which stood at only 15 barrels 
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of oil multi-day, later in that year catapulted to 500.000 barrels for every day, 
and after two years to three million barrels for each day. The initial use for oil 
was to create fuel lamp for lighting but these changes in 1882 to mainly power age 
plants to be fabricated [18]. The rising energy demand cultivated into up-scaling 
of petroleum derivative generation, and the presentation of new extraction 
strategies; actions that led to a reduction in the cost of energy as a result of the 
increased demand for oil and associated products [17]. The specialized ad-
vancement in oil-related activities including demands led to the diversity in 
energy options including calls for exploration and exploitation in renewable forms 
of energy.  

Many developments have taken place in world energy markets and ventures 
since 2002 such that, business is persuaded to consider energy issues as critical to 
the survival of a business. For example, the costs of energy have increased for 
many countries; the demand of oil has increased by 125%; costs of coal import to 
Japan by 100%, petroleum gas in North America by 200% and in Europe, by 
100% [20]. But, the supply of energy to meet demand relies heavily on regulatory 
controls and how effortlessly such powers can be conveyed [9]. Therefore, the 
key determinant of energy demand has been argued to be the outfitting of the 
populace and monetary development for lighting, warming, cooling and versa-
tility; this couplet constitutes the motor of the energy economy. The increasing 
energy demand has searched for and use alternatives forms of energy such as the 
renewable a necessity and hallmark for the survival of communities. 

Wind Energy as Alternative to Energy Generation 
Wind energy has become popular energy worldwide, due to its clean characte-

rises and the fact that it prevails virtually everywhere in the world [21]. It has 
been projected that the current global installed capacity of wind power genera-
tion may increase from the current generation of 540 (2017) to 5800 GW by 
2050 [22]. However, for effectiveness, any promising alternative energy should 
such as wind be harvested in a promising manner even in places of low wind 
potential, if a careful assessment of the resources such as the exact point to in-
stall a wind turbine is conducted. One of the remarkable attributes in the breeze 
control age is its vulnerability because of the sudden change in both breeze speed 
and bearing, particularly for off-matrix wind control age frameworks [23] [24]. 
Identifying and incorporating the most effective framework for developing wind 
energy continue to attract much scholarly discourse. 

Several frameworks have been proposed to harness and harvest wind energy 
for sustainable energy generation. These models include the Wind-Sun Powered 
Crossover Framework that incorporates the complementary roles of sunlight 
and wind-generated energy systems [8] [25] [26] [27]. The utilization of wind-sun 
based cross breed frameworks extends broadly from private houses to civil and 
mechanical offices, either lattice associated or independent. The Wind-hydro half 
breed framework which correlates wind breeze control circulation that draws on 
the comparative advantages of wind and hydropower with a particular look at 
the various comparative diverse opportunities and challenges accruable to each 
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mode at the different seasons of the year [28] [29] [30]. Other options for inte-
grating wind energy into sustainable energy systems are the wind-hydrogen 
framework where breeze control, sun based power and other sustainable power 
source control age frameworks could be coordinated with the electrolysis hy-
drogen creation framework to deliver hydrogen fuel [31], and wind-diesel con-
trol age framework where wind power could be joined with control delivered by 
diesel motor generator frameworks to give a steady supply of power [32]. 

Challenges Associated with the Development of Wind Energy  
Although they have been arguments for active development in wind energy, 

the sector continues to see few developments due to key challenges that grapple 
efforts to incorporate wind in energy development systems. Although the devel-
opment of wind energy provides clean alternative energy, the process has chal-
lenges including those related to market maturation, the challenges associated 
with increasing share, energy storage, motivational conflicts, demand responses 
and optimal scheduling emerge and are expected to be resolved [33].  

Other arguments against the development of wing energy relate to the size 
dimensions. For example, the developments of large wind turbines depend on 
several components that come with related challenges rather than just one. The 
key challenge is a matter of social acceptance, the logistics of transport and erec-
tion, and issues of the medium-term sustainability of the political and economic 
support for wind energy [34]. The potential aerodynamic noise and the allowed 
distance from the turbine could pose a major challenge to wind energy devel-
opment. Other literature has cited obstacles include policy, institutional, regula-
tory, financial, and information and technological barriers [35] [36].  

But for developing countries including Ghana issues of lack of public aware-
ness and technological knowledge, the complex nature of administrative proce-
dures, weak and obsolete electricity transmission lines and the difficulty to at-
tract workers qualified in the field of renewable energy continue to pose key 
challenges to wind energy development [36]. [37] also identified several chal-
lenges for operation and maintenance of the offshore wind energy sector. These 
challenges were categorized under four themes relating to issues related to in-
dustry immatureness, distance/water depth, weather window, and policy issues. 
These challenges present an important foundation to assess Ghana’s whether the 
development of wind energy can impact on sustainable energy generation in 
Ghana. 

3. Materials and Methods 

The study took into cognizance the exploratory research design and with a focus 
on assessing whether wing controlled energy can support sustainable energy de-
velopment in Ghana. Population which portrays the aggregate subject of a ga-
thering, society, or network [38] consisted of 52 staff of selected energy-based 
institutions; the Ministry of Energy (Minster and arrangement counsellors) and 
Energy Commission of Ghana (Management and Policy consultants). The sam-
ple size was accessed from the use of [39] formulae for establishing sample size.   
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S = Required sample size; 
X = Z value (e.g. 1.96 for 95% confidence level); 
N = Population size; 
P = Population proportion (expressed as decimal) (assumed to be 0.5 (50%); 
d = Degree of accuracy (5%), expressed as a proportion (0.05). It is a margin 

of error. 
A sample size of 46 was, therefore, derived for the study. The sample was 

grouped into 12 for Management/Ministers and 34 approach counsellors or ex-
perts. The sort of testing framework used would choose the examining size that 
can be gained. [40] perceives probability and non-probability examining strate-
gy.  

The investigation used probability testing technique to allow for a fair chance 
for the inclusion of respondents. A cluster has applied to group the respondents 
into Management/Ministers and Counsellors/Experts in energy development. 
The simple random sampling approach (lottery) was used to select the respon-
dents from each cluster of the population. This approach was helping in provid-
ing an equal chance for all respondents and, therefore, was instrumental in re-
ducing bias in the choice of respondents [40].  

Data collected for the research were in two (2) folds; secondary data was ac-
cessed through books and journal articles whereas questionnaires were used to 
collect primary data. Questionnaires were organized into four principal segments; 
section A on demographics of respondents, section B related to the demand and 
supply of wind control energy in Ghana, second C output of energy in Ghana 
and section D on the difficulties in creating wind control energy in Ghana. The 
five-point Likert scale was utilized for reactions. The range was from strongly 
agree, agree, uncertain, disagree and strongly disagree. 

A pre-test and actual administration was conducted during the 8.00 - 5.00 pm 
working hours to ascertain whether questions were representative to the popula-
tion. After the data gathering utilizing overviews, each arrangement of inquiries 
was numbered. The arrangement of inquiries was numbered from 1 to 27 with 
the goal that each study would have an exceptional number. The data on each 
study information were re-organized with Microsoft Excel. The re-organized 
data in Excel would then be exported to Statistical Product for System Solutions 
(SPSS) Statistics Version 16.0 to facilitate the analyses by the use of tables, fre-
quencies, mean, and percentages.  

Ethical considerations were given priority attention to allow for fairness in the 
choice to respondent to the questions. Especially issues of confidentiality, volunta-
ry participation, and knowledge of the purpose of the study were communicated 
to respondents.  

Efforts were made to ensure the reliability and validity of data. Errors of mea-
surement that affect reliability are random errors and errors of measurement 
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that affect validity are systematic or constant errors. To ensure the reliability of 
the data collected, the research ensured that the respondents answered the ques-
tions with an understanding of the questions as well as ensured that respondents 
attended to questions at the most convenient period. To ensure the validity of 
the data, extant literature was consulted before developing the questionnaire as 
well as the conduct of a pilot study to test the strength of the questions.   

4. Results and Discussions 

The analysis and discussions are grouped under the demographics and issues re-
lating to the differential impacts of wind energy to sustainable power generation 
in Ghana. The questions were also analyzed using the Relative Importance Index 
(RII) and Mean score rankings. Other analysis such as Cronbach’s Alpha coeffi-
cient test assessed the reliability of the data. An acceptable response rate of 74% 
[41] that is, 34 out of 46 administered questionnaires was retrieved.  

Demographics of Respondents 
In the study (Table 1), the majority (64.7%) of the respondents were males, 

whereas 35.3% were females. This trend did not impact the integrity of the re-
sults since respondents were accessed based on their in-depth knowledge of the 
issues being investigated. The majority (52.9%) of the respondents fell under the 
age range of 31 - 40 years. The others were 35.5% for 21 - 30 years and 11.8% for 
41 - 60 years. The resultant data confirms a youthful population for respondents 
in the two ministries. In all 5.9% of the respondents came from Senior/Management 
level, 70.6% from middle level whilst 23.5% came from lower management. The 
results, therefore, suggest that approximately 76.5% of the respondents in the 
survey have some level of in-depth knowledge about energy and for that matter 
wind energy.   

Determinants of Energy Supply in Ghana 
 

Table 1. Demographic background of respondents. 

 Frequency Percent 

Sex   

Male 22 64.7 

Female 12 35.3 

Age   

20 - 30 yrs 12 35.3 

30 - 40 yrs 18 52.9 

41 - 50 yrs 4 11.8 

Position in Employment   

Senior/Management Level 2 5.9 

Middle level 24 70.6 

Junior Level 8 23.5 

Source: Fieldwork, 2018. 

https://doi.org/10.4236/jpee.2020.810007


J. L. Arthur, P. Adu-Wiafe 
 

 

DOI: 10.4236/jpee.2020.810007 91 Journal of Power and Energy Engineering 
 

This question explored whether Ghana can meet the current energy demand. 
All respondents agreed to the fact that Ghana cannot meet the energy needs re-
quirement of the nation. The results show a general weakness in the energy sec-
tor because the sector is unable to produce to meet the energy needs of consum-
ers within the country. The need to explore alternative options for generating 
energy is critical to meeting the energy demands for a developing country such 
as Ghana. 

On the cost of the current individual energy supply for individual consumers, 
it became clear that 88.2% were in agreement that it has changed/increased but, 
11.8% differed in their view. This development suggests a general increase in the 
energy demand of individual consumers. It is, however, disturbing to acknowl-
edge that the country has been unable to increase energy supply to meet the in-
creasing energy demand. This definitely is a recipe for shortage in the energy 
market.  

Major Factors That Affect the Demand and Supply Chain of Energy in 
Ghana 

Respondents were asked to rank on the 5-point Likert scale, the extent to which 
respondents agree to the following as the major drivers of the demand and supply 
chain of energy in Ghana. The Likert scale ranged from 1 - 5 as follows: 1—Strongly 
agree, 2—Agree, 3—Uncertain/undecided, 4—Disagree and 5—Strongly disagree. 
The underlying conditions for the analysis included a 95% confidence interval, 
this is, based on the five-point Likert scale rating where two or more criteria 
have the same mean and the one with the lowest standard deviation assigned the 
highest significance ranking [42]. According to [42], the standard error is the 
standard deviation of sample means as well as a measure of how likely a sample 
represents the population. Hence, a large standard error (relative to the sample 
mean) suggests that there is a lot of variability between means of different sam-
ples. On the other hand, a small standard error suggests that most sample means 
are similar to the population mean; therefore, the sample is likely to be an accu-
rate reflection of the population. The standard error associated with all the means 
is relatively close to zero suggesting that the sample chosen is an accurate reflec-
tion of the population.  

Scores for factors that affect the demand and supply of energy registered 
highest (mean = 3.59, S.D. = 0.507) for the monopoly of a supply source and 
agency and lowest (mean = 2.93, S.D. = 0.807) for the presence of alternative 
sources of energy (Table 2).   

The results show that the major factor which adversely impacts the supply of 
energy is the sole control of energy supply, that is, the Electricity Company of 
Ghana (ECG) (Table 2). It is important to also note that the existence of alterna-
tive fuel sources would not necessarily be a key factor in the determination of the 
demand and supply mix for energy. The development of alternative energy 
sources, though ambitious in its relevance, would not necessarily help in resolv-
ing demand and supply inefficiencies in energy development. 
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Table 2. Factors that affect the demand and supply chain of energy. 

 Mean S.D. Ranking 

The monopoly of a supply source and agency 3.59 0.507 1st  

Low level of technological advancement 3.41 0.516 2nd 

Old and non-renewed policy demands of the energy sector 2.93 0.807 3rd 

Presence of alternative fuel sources 2.53 1.007 4th 

Source; Field Work, 2018. 

 
On the level of satisfaction with the output of the energy sector of Ghana, a 

5-point Likert scale ranging between 1—Very satisfied, 2—Satisfied 3—Uncertain, 
4—Less satisfied, 5—Not satisfied were used in the assessment. It came out of 
the study that 64.7% were less satisfied and with 35.3 indicating a not satisfying 
response (Table 3). The performance of the energy sector fell below the expecta-
tions of the general populace.  

This development, therefore, challenges the energy sector to intensify or mod-
ify their method of production so that they can enhance their output to meet the 
expectation of the general public. An assessment of whether the development of 
wind energy can meet the energy demand of its customers was conducted. It 
came out that there was a majority (mean = 3.9, S.D. = 1.121) support in the ca-
pacity of wind energy to help meet the energy demands of only parts of the 
country (Table 4). The argument on the inability to use wind energy to meet the 
energy demand (mean = 2.51, S.D. = 1.047) had marginal support. 

It is, therefore, appropriate to imply that respondents are more convinced that 
wind energy can only meet some fraction of energy demand for the national 
populace. However, the capability or possibility of wind energy to meet the de-
mands of energy consumers in the entire nation was rank least (4th) with a mean 
of 2.51. It, therefore, suggests that respondents are not convinced of the ability 
or the possibility of wind energy to serve the whole country. One of the notable 
characteristics in the wind power generation is its uncertainty due to the sudden 
change in both wind speed and direction [23]. Therefore, the power output from 
wind turbines fluctuates from time to time. For this purpose, it is beneficial to 
integrate wind and other complementary energy sources to form hybrid power 
systems for assuring the stability and reliability of power supply and reducing 
the requirement for the wind energy storage [43].  

Potential of the Current development in Wind Energy 
The perception of respondents on whether current developments in wind 

energy have the potential to address the shortfall in energy is shown in Table 5. 
The highest-ranking perception was that the potential of wind energy to address 
the energy shortfall was failing. But on whether the current development in wind 
energy has been highly successful was rated by respondents as lowest.  

Generally, the results indicate that respondents strongly believe that the cur-
rent development in the wind energy sector is falling and that it has minimal 
hope of being successful. This suggests that the Ghanaian energy sector has not  
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Table 3. Extent you are satisfied with the output of the energy sector in Ghana. 

 Frequency Per cent  

Less satisfied 22 64.7 

Not satisfied 12 35.3 

Total 34 100.0 

Source: Field survey, 2018. 

 
Table 4. The capability of wind energy to meet demand. 

 Mean S.D. Ranking 

It can meet the energy demands of only some parts of the country. 3.91 1.121 1st 

It is impossible to tell whether it can meet or not. 3.53 1.068 2nd 

It is capable of meeting the energy demands of the entire nation.  3.24 1.091 3rd 

It is incapable of meeting the energy demands of the country. 2.51 1.047 4th 

Source: Field survey, 2018. 

 
Table 5. Perception of the potential of the current development in wind energy. 

 Mean S.D. Ranking 

It is gradually failing 3.47 0.943 1st 

It has already failed 3.41 0.870 2nd 

It is beginning to succeed 1.88 0.600 3rd 

It has been highly successful 1.82 0.636 4th 

Source: Field survey, 2018. 

 
realized much significant progress in wind energy development and production 
to meet energy demand. 

The Readiness of Ghanaian Society for a Change in Source of Energy 
Usage 

Another variable used to measure how satisfactory consumer is relative to the 
output of the energy sector was the readiness of Ghanaian society for a change in 
the source of energy usage. Thus, the study sought to assess the readiness of 
consumers for a change in the consumption pattern (source of production) of 
energy. This variable will help us to know the degree at which the Ghanaian so-
ciety is ready for a change in the source of energy production and usage, mainly 
from hydro energy to wind energy. The question was useful as it enabled the re-
searcher to assess the readiness of consumers to accept other sources of energy 
for consumption, that is, wind energy (Table 6).  

It came out that 47.1% of the respondents are of the view that Ghanaians are 
ready for a change in the source and usage of energy usage whereas the majority 
(52.9%) suggested otherwise. This suggests that the energy sector of Ghana thinks 
that the consumers will need time to embrace any new form of energy, mainly 
wind energy. This development will dampen the zeal of the sector to undertake  
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Table 6. Readiness of Ghanaian society to embrace a change in energy source and usage. 

 Frequency Per cent  

Yes 16 47.1 

No 18 52.9 

Total 34 100.0 

Source: Field survey, 2018. 

 
any strategic decisions and development to revamp the wind energy sector. A lot 
more sensitization effort would be needed to change this mindset to develop and 
introduce other forms of energy such as wind energy.   

Preference for Energy Sources 
On a scale of 1 - 5 with 5 as highly preferred, 4—Preferred, 3—Uncertain, 

2—Less preferred, 1—Not preferred, the respondents were asked to identify their 
preference for energy sources by ticking the appropriate value. The best energy 
preference for the energy experts sampled as respondents are solar energy (mean 
= 4.47, S.D. = 0.514). It can therefore be inferred that solar energy is highly rec-
ommended to the energy sector as an alternative source of energy. It further sug-
gests that the degree at which respondents (the energy sector) prefer solar energy 
was approximately 45%. As shown in Table 7, the result further indicated that 
wind energy was averagely preferred with a mean score of 4.13 ahead of hydro 
energy which is the main source of energy in Ghana. This means that the intensity 
at which sector gives preference to wind energy was about 14% on the average. By 
implication it can be inferred that wind energy is much preferred to hydro possibly 
due to the cost advantage it will have over hydro energy generation. The least 
preferred energy options were nuclear energy (mean = 2.06, S.D. = 1.029).  

Capacity of the Energy Sector to Develop Wind Energy in Ghana 
Whether the energy sector has the right technology to develop wind 

energy in Ghana 
Many have argued for the key roles that technology could play in every aspect 

of development. Therefore, for energy sector improvement in wind energy in the 
country would largely require the availability of modern and effective technology 
for the production of wind energy. It is, therefore, necessary to investigate whether 
the energy sector is indeed ready to enhance the production of wind energy for 
the country. With this hind side, the researcher explored whether the energy 
sector has the requisite technology to develop and enhance wind energy in Gha-
na (Table 8). In all, the majority (64.7%) as against the minority (35.3%) sug-
gested that the energy sector cannot develop the requisite technology for wind 
energy in Ghana.  

This, therefore, implies that majority of the respondents are certain that the 
energy sector does not have the appropriate technology to develop wind energy 
in Ghana. This development is indeed a deep blow to the arguments to develop 
and enhance appropriate wind energy to supplement other forms of energy gen-
eration and use in Ghana. 
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Table 7. Energy preference. 

 N Mean Std. D. Ranking 

Solar Energy 34 4.47 0.514 1st 

Production by natural gas and oils 34 4.41 1.121 2nd 

Wind Energy 34 4.13 0.514 3rd 

Hydropower  34 2.82 1.185 4th 

Production by coals 34 2.72 0.951 5th 

Nuclear 34 2.06 1.029 6th 

Source: Field survey, 2018. 

 
Table 8. Whether the energy sector have the requisite technology to develop wind energy 
in Ghana. 

 Frequency Per cent  

Yes 12 35.3 

No 22 64.7 

Total 34 100.0 

Source: Field survey, 2018. 

 
Whether current energy sector policies back the development of wind 

energy in Ghana 
Generally, it is believed that any good development agenda should be back by 

good and applicable policy, something applicable to the energy sector as well. As 
a result of this underlying support, respondents were assessed on whether the 
development of wind energy in the country is supported by any good policy. Will 
be effective or not will depend partly on policy design for it. Given this, the res-
pondents were asked to choose yes, no or uncertain to indicate whether they think 
current energy sector policies back the development of wind energy in Ghana.  

Scores indicating that 17.6% of respondents suggest that there is no energy 
sector policy to back the development of wind energy in Ghana especially (Table 
9). The result was not surprising, especially reflecting on the fact that respon-
dents have initially indicated that the energy sector had no requisite technology 
to back the development of wind energy in Ghana.  

Table 9 presents the responses from the respondents on ascertaining whether 
the current energy sector policy supports the development of wind energy. From 
the table, 6 of the respondents representing 17.6% of the respondents indicated 
that the current policies of the energy sector in Ghana support the development 
of wind energy. Again, 35.3 per cent of the total respondents were uncertain 
about whether the current energy sector policies are in support of the develop-
ment of wind energy or not.   

Adequacy of Monetary Resources to Develop Wind Energy in Ghana 
An examination of whether there were adequate resources to back the devel-

opment of wind energy was conducted (Table 10). Again, a minority (34.6%)  
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Table 9. Whether current energy sector policies back the development of wind energy in 
Ghana. 

 Frequency Per cent  

Yes 6 17.6 

No 16 47.1 

Uncertain 12 35.3 

Total 34 100.0 

Source: Field survey, 2018. 

 
agreed to the adequacy of resources for wind energy development and with the 
majority (58.8%) stating the converse. The results showed that the current ener-
gy sector does not have adequate monetary resources to develop wind energy in 
Ghana. 

Potential Challenges Associated with the Development of Wind Energy in 
Ghana 

Several issues adversely impact energy development in Ghana’s a result res-
pondents were asked to rank some key challenges argued to impact wind energy 
development. Scores for means and standard deviation show that the major fac-
tor militating against the development of wind energy is lack of financial aid to 
assist in production (mean = 4.59, S.D. = 0.507).  

Meanwhile, the least impacting factor (mean = 3.47, S.D. = 0.514) as indicated 
by respondents, was the issue of improper policy changes to facilitate the use and 
implementation of wind energy (Table 11). The main two issues (lack of financial 
and technological aids) are critical for the development of wind energy and its ab-
sence will be a major debilitating factor to wind energy development in Ghana.  

Addressing Challenges Associated with the Development of Wind Energy 
in Ghana 

Respondents were asked to rank a set of identified factors from the literature 
that provide support lessons for addressing the challenges associated with the 
development of wind energy. The score clearly shows financial support to aid 
wind energy production (mean = 3.95, S.D. = 0.996) by the government as a 
major catalyst to support win energy development in Ghana (Table 12).  

This was followed by technological aid to assist the production of wind energy 
as 2nd most critical factor (mean = 3.65, S.D. = 0.870). Change in policy to faci-
litate the implementation of wind energy was ranked third, with a mean of 3.05 
whilst educating the public on the importance of developing wind energy in the 
country was ranked fourth and least impacting factor with a mean of 2.59. 

5. Discussion of Findings 

Determinants of Energy Supply 
Generally, the energy demand has increased over the years but not the supply 

strength [20]. The impact is the worrying trend of energy shortage that culminates  
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Table 10. Adequacy of monetary resources to be used to develop wind energy in Ghana. 

 Frequency Per cent  

Yes 8 23.5 

No 20 58.8 

Uncertain 6 17.7 

Total 34 100.0 

Source: Field survey, 2018 

 
Table 11. Potential challenges associated with the development of wind energy in Ghana. 

 N Mean S.D. Ranking 

Lack of financial aid to assist in the production  34 4.59 0.507 1st 

Lack of technological aid 34 4.41 1.312 2nd 

Non-acceptance on the part of the user community 34 3.66 0.600 3rd 

Improper policy changes to facilitate use and implementation 34 3.47 0.514 4th 

Source: Field survey, 2018. 

 
Table 12. Addressing challenges associated with the development of wind energy in 
Ghana addressing challenges. 

 N Mean Std. D. Rankings 

Financial support to aid wind energy production by the 
government 

34 3.95 0.996 1st 

Appropriate technological aid to assist the production of 
wind energy 

34 3.65 0.493 2nd 

Change in policy to facilitate its implementation 34 3.05 0.728 3rd 

Educating the public on the importance of developing 
wind energy in the country 

34 2.59 0.870 4th 

Source: Field survey, 2018. 

 
into a loss of energy required to undertake productive activities. The trend sup-
ports the argument of [42] that suggests that improving access to energy was 
critical as it has compelled many countries to continue to explore opportunities 
in energy sustenance. Many reasons for the supply trend are the monopoly en-
joyed by the energy producer which ultimately affects innovation and involve-
ment other energy industry players who could invest in other energy sources to 
lessen the demanding stress on the single energy producer.  

Although the availability of other alternative sources could have meant the 
supply of additional energy to augment the demand shortfall, consumers con-
tinue to face shortfalls indicating that availability of these alternative sources 
does not necessarily translate in energy supply efficiency. Again, the shortfalls in 
energy supply also confirm the assertions of [9] who argued that Ghana has not 
been able to recover from shocks in energy generation that took place during 
1983, 1984, 1997-1998 and 2006-2007 But it is important to note that the need to 
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increase access to energy is critical for the continent because Africa has a weak 
capacity to meet energy requirements [4].  

The underlying trend will be a dissatisfied consumer due to inefficiencies in 
the output of the energy sector in Ghana. But, the question that crops many minds 
is whether wind energy can meet the demand shortfall. This study was rather 
suggestive of the fact that there is a general perception that the development of 
wind energy can only help in meeting the energy needs of only part of the coun-
try. Although the study adds that the development of wind energy can alleviate 
energy shortages for part of the country, it is still worthwhile making the effort 
due to the peculiar advantage the country can enjoy by developing wind energy 
including the availability of an amazing breeze [6] [13]. 

Wind Energy as Alternative to Energy Generation  
Developing wind energy is important but it is also important that such a 

project meets the readiness of the Ghanaian economy to accept the change. With 
the current shortfall in energy supply, alternative energy options would be rele-
vant in meeting the current demand for energy in Ghana [22] [44]. More so, the 
study suggested that majority (47.1) of the energy experts are of the view that the 
Ghanaian society is ready to embrace a change in energy source including wind 
energy to meet the increasing demand for energy in the country [45].  

Notwithstanding the need for an alternative energy source, the development 
of wind energy is likely to encounter serious difficulty since the majority (mean 
= 4.47, S.D = 0.514) have a preference for solar and natural gas oils (mean = 
4.42, S.D. = 1.121). Although, wind energy as an alternative power supply which 
has been viewed to be economically efficient and a renewable source of energy 
place itself to solve the current energy quagmire in Ghana [5] [6] the general op-
tion is for wind energy. 

The Capacity of the Energy Sector to Develop Wind Energy in Ghana  
Although wind energy is argued by some expert to be an important energy 

source for many [21], the capacity to develop and maintain wind energy is criti-
cal [9]. The study hinted that the current infrastructural stance of the Ghanaian 
energy sector is weak and unable to accommodate the adoption of wind energy. 
Therefore, the adoption of appropriate technology energy-mix could be adopted 
by Ghana to source the complementary roles of other energy sources such as 
sunlight and wind energy systems [8] [26]. [9] is of the view that wind energy is 
a new technology that has the potential to propel development.  

But, the study indicated that the energy sector does not have the requisite 
technology and energy sector policy to back the development of wind energy in 
Ghana. The study backs [34] that argued that for social acceptance of wind 
energy, issues of logistics of transport and erection, medium-term sustainability 
of the political and economic support are critical. But in Ghana, there is a bleak 
funding opportunity for wind energy because the issue of wind energy is less 
prioritized.  

Potential Challenges Associated with the Development of Wind Energy in 
Ghana  
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Development of wind technology is without challenges. The study results 
emphasized major issues of inadequate funding and technology gap as key chal-
lenges impacting the development of wind energy in Ghana. Other less impact-
ing challenges revolve around issues of the absence of appropriate policy to faci-
litate the use and implementation of wind energy. The outcome of the study also 
supports [33] who faulted issues of increasing share, energy storage, motivation-
al conflicts, demand responses and optimal scheduling emerge as key factors li-
miting the smooth development of wind energy. Similarly, the study corrobo-
rates [34] that concluded that logistics of transport and erection, and issues of 
the medium-term sustainability of the political and economic support as major 
challenges to the development of wind energy.  

Efforts to address such challenges ranked in order of applicability are the pro-
vision of financial support, appropriate technological aid, change in policy and 
education of the public on the importance of developing wind energy. The need 
to minimize the challenges to wind energy development should be a must if 
Ghana intends to address its energy shortfall through the development of alter-
native energy options such as wind energy.  

6. Conclusions 

The study investigated the differential impacts of wind energy to sustainable 
power generation in Ghana from the perspectives of the following; 
• Assess the determinants of energy supply in Ghana.  
• Examine energy demand and supply mix for energy development in Ghana. 
• Explore the capacity of the energy sector to develop wind power energy in 

Ghana. 
• Identify the possible challenges in developing wind power energy in Ghana. 

Demand for energy in Ghana has increased over the years but without a com-
mensurate increase in energy supply. Major reasons for the shortfall in energy 
supply have centred on the monopoly enjoyed by the major power producer 
which invariably places stress on its ability to supply energy to meet the increas-
ing demand. Some arguments have centred on the need for diversity in energy 
sources including the need to explore opportunities in alternative sources of 
energy.  

Although several alternative energy sources such as solar and natural gas have 
been introduced in Ghana, the supply of energy continues to lag behind the de-
mand for energy. Wind energy has the potential to contribute to the overall 
energy fortunes of Ghana. However, a focus on wind energy may not produce 
the required results of reducing the energy supply gap due to a preference for 
solar and natural gas oils. 

The need to build capacity to develop and maintain wind energy through crit-
ical, current infrastructure stance of the Ghanaian energy sector would not make 
this agenda of developing wind energy a reality. The need to enhance technology 
and relevant skills thereof are critical if the country intends to incorporate wind 
energy into the mainstream energy sources available to Ghana. The need to en-
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hance the current weak national policy, financial backing and bridge technology 
gap for wind energy would be needful to realise a vibrant investment into wind 
energy development.  
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