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The Kenyan economy in the recent past has witnessed a considerable exit of multinational companies
due to high-energy costs. Similarly, a comparative analysis among the East African community partners
places the country among the list of those nations with high-energy charges levied on consumers. This
phenomenon disadvantages the competitiveness of local industries while discouraging potential
players. This is detrimental to the government efforts of ensuring economic growth and development.
Such exits reduce investor confidence, and drives away potential investors. In addition, it adds more
pressure on the government’s efforts to create more jobs, creation of more goods and services,
increased household and national income. The objective of the study was to assess the effect of energy
costs on attaining competitive advantage among manufacturing firms in Kenya. A guantitative research
approach using survey research design was adopted by the study. Purposive sampling of 14 firms was
done representing a total of 14 company representatives who filled the self-administered questionnaire.
Data analysis was done using both descriptive statistics and inferential statistics. The hypothesis test
showed that energy costs on electricity and petroleum had a significant effect on manufacturing firm’s
efforts in attaining competitive advantage and was a significant predictor of competitive advantage in
Kenya at 37.2% explanatory power. The results also showed that manufacturing companies in Kenya
spend an average of 10.5% of their total income on electricity and petroleum products, thus reducing
their competitiveness both nationally and internationally. The study posits that, since energy
management practices yields significant benefits not just to the firms, but the society, environment and
the government, there is a need to foster a cooperative approach in efficient energy use investment.
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INTRODUCTION

Energy efficiency refers to the installation of energy
efficient technologies and implementation of practices
that are designed to reduce energy wastage and
eliminate energy losses in homes and business firms
(Taylor, 2012). Manufacturing firms across the world
incur huge energy costs through energy bills. The
fundamental question is whether modern manufacturing
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firms practice energy efficiency or not. If they do, what
are the significant benefits arising out of energy efficiency
practices? Can energy efficiency practice be carried out
cooperatively with other industries? Can the gains assist
a firm in attaining competitive advantage? In modern
economies, if the above significant questions are
adequately addressed, then a sustainable competitive
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firm can be fostered. In 2013, the U.S. was just 39%
efficient in energy use; this implies that 61% of the firms
and households did not practice energy efficiency
(Fischer, 2013). Bai (2013) observed that 41% of all
global firms considered energy efficiency management as
an extremely important endeavor to their firms. However,
64% of these global firms focused on carbon reduction
and not as a cooperative practice of energy efficiency as
a strategy in attaining all firms’ competitive advantages.
In addition, cost savings was noted to be the leading
driver of all energy efficiency initiatives (Bai, 2013).

A study by McCoy et al. (2014) commissioned by the
Australian government found that 72% of the sampled
companies spent more than 10% of their total revenue on
energy sources before interest, taxes, depreciation and
amortization. It further revealed that businesses consider
energy costs of 2 to 3% of sales revenue to be high. The
same study also showed that companies that spend more
than 3% on energy costs and profitability less than 10%
are classified as having high exposure to energy costs
while those that spend less than 3% with profitability
greater than 10% are classified as low exposure
companies. The study proposed the following
classification with regard to energy costs:

Very high impact: Energy Costs is >15%
High impact: Energy Costs is between 3-15%
Medium impact: energy Costs is >1%

Low impact: Energy Costs is <1%.

The National Statistics publication of the United Kingdom
notes that in UK, energy prices have been increasing
steadily since 2004 (Johnson, 2012). Price increase on
electricity and petroleum products erodes competitive
strategies attained by firms; hence there is need for
manufacturing firms to practice energy management in
support of its competitive initiatives. The U.S.A Energy
Information Administration in its Annual Energy Outlook
predicted a continued energy price increase both for
petroleum products and for electrical energy in the years
to come (Conti, 2013). In this regard, there is need to
practice energy management so as to reduce costs and
transfer the gains to other firms’ competitive strategies.

Audrie (2008) stated that energy efficiency efforts in the
US between 2002 and 2007 helped reduce 5% of the
nation’s electricity demand and saved Americans $16
billion on energy bills, which is equivalent to 27 million
cars. This is a tremendous achievement which if
replicated by manufacturing firms in developing
economies such as Kenya, can assist their firms’ attain
an overall competitive performance. A study carried out
by Singh (1995) stated that in countries such as
Malaysia, Indonesia, Ghana, Zimbabwe, Colombia, and
Turkey, the average energy costs from total income was
not more than 10% and that firms would seek alternative
sources of energy if the costs were too high. According to
Beck and Chaves (2011) government taxes on energy
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efficient equipment are passed forward into a firm’s input
costs. This has the net effect of increasing a firm’s
product price and negating its competitiveness
international markets.

Alegana (2014) also concurs with the argument that
taxation in Kenya influences the choices that firms make
in their investments quests. This implies that
manufacturing firms may perform poorly in the
international business environment and there is need for
energy efficiency practices to be intensified so as to
reduce the effects of taxation on firm’s efforts of attaining
competitive advantage.

Energy Efficiency Practices in Kenya’s

In Kenya, Kirai (2004) presented findings of a study that
showed poor uptake of energy efficiency practices by
industrial firms. This owed to the fact that there was no
assistance given by government to firms, low involvement
by company CEOs, perception of expensive technology,
and the size of firm as the challenges facing adoption of
energy efficiency practices. Although, there was notable
training of over 250 firms in efficiency practices, few firms
invested in the exercise. The payback period for such
practices was 1 year and 2 months. The study
recommended seminars, awareness training, energy
audits, and technology upgrades as the measures of
promoting energy efficiency practices.

Under its Vision 2030, the Government of Kenya-GOK
(2007) observed that the manufacturing and commercial
sectors are dominated by electricity and petroleum
energy sources while the traditional sector is dominated
by wood. Energy costs are noted to be one of the critical
challenges towards economic prosperity; hence,
efficiency in these energy sources is essential. It is on
this premise the Kenya Energy Regulatory Commission
(ERC) published the Energy Management Regulations,
2012 which spelt out a raft of energy efficiency measures
that consumers can implement on their firms or
households with guidance from licensed auditors
recommended by Energy Regulatory Commission (ERC).
The government further recommends that for the country
to attain economic prosperity, increase in energy
management practices is essential. The current study
proposes that with such significant attention given to
energy efficiency practice, it should be a shared
responsibility by all firms in attaining their individual
competitive strategies.

The study by Kirai (2007) further established that the
ever-increasing energy costs, severe lack of energy
efficiency practices in Kenya, insecure energy sources
and reliance on imported petroleum products are some of
the challenges affecting the economy. His study focused
on the entire economy and not on the manufacturing
sector only. He also recommended for the energy sector
continuous efficiency awareness and information sharing
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among players. The study also proposed guidelines,
short courses, legal frameworks, and government support
programs which can be instituted in all manufacturing
firms to boost their efforts on energy efficiency and
attaining their competitive strategies. The findings of the
study indicated poor energy efficiency adherence with up
to 30% energy losses among sector players for which
Kenyan manufacturers are the largest consumers of
electricity and fuel. The reluctance in the practice of
energy efficiency practices renders the salient benefits of
energy efficiency elusive. The study however did not
address the ability of such practices being practiced by all
firms to attain a firm’s competitiveness. United Nations
Environment Programme (UNEP) (2011) observed that
for efficient use of petroleum products by motor vehicles;
the average consumption of diesel driven vehicles in
Kenya was 1 L/11 km while consumption of petrol was 1
L/13.88 km. Consumption per kilometre in developed
economies such as the US, Japan, China and European
Union is lower at an average of 16.3 km/L, showing that
the efficiency of their motor vehicles is higher than their
Kenya counterparts (UNEP, 2011). A report by Kenya
National Bureau of Statistics-KNBS (2012) showed that
the manufacturing firms own fleets of vehicles which
consume significant amounts of petroleum products and
that most of its fleet are not fuel efficient due to age
factor.

The average age of vehicles driven in Kenyan roads is
15 years and their efficiency erodes as it ages. American
vehicles have a road lifespan of 11.4 years, European
Union is less than 5 years while Japan it is between 7-8
years. In Kenya, the average road usage is double the
world standard and three times the average of the most
efficient road transport systems (Kenya Motor Industry
Association, 2014). The Association asserts that when
vehicles get older, they consume more fuel, and become
inefficient in energy usage, thus increasing operating
costs. In their recommendations, they propose the use of
the newest possible efficient technologies in their fleet of
motor vehicles. Energy efficiency is one of the core
functional strategies as noted by Hill and Gareth (2007).
Increasing energy prices erodes Kenya’s competitiveness
in international trade (Kenya  Association  of
Manufacturers (KAM), 2013). It is therefore evident that
manufacturing firms which use much of electrical and
petroleum energy for most of their processes bear the
burden of being less competitive in both national and
international economies.

Manufacturing sector in Kenya

There are strong pointers that manufacturing firms in
Kenya end up paying high energy costs occasioned by
energy wastage, inadequate supply and continuous
instability in prices (Energy Regulatory Commission,
2012; Kirai, 2004; CCPs, 2013; KAM, 2015). This erodes
their competiveness in national, regional and international

markets, as well as reducing their profit margins. Olingo
(2016) contends that high power costs are pushing
manufacturers out of Kenya to other countries such as
Egypt, South Africa and Ethiopia. The report shows that
Sameer Africa, Cadbury, Eveready, Procter and Gamble,
Reckitt Benckiser, Johnson and Johnson, Bridgestone,
Unilever and Colgate Palmolive have left the Kenyan
market for Egypt and South Africa, where electricity costs
are lower. In Kenya, the cost of electricity ranges from
KES 15-17 per kWh compared with Uganda’s KES. 4 per
kWh; Tanzania’s KES.12 per kWh; Egypt's KES 11 per
kWh; Ethiopia’s KES 9 per kWh and South Africa’s KES 6
per kWh (Wakiaga, 2017; Kenya Institute for Public
Policy Research and Analysis (KIPPRA), 2016).

RESEARCH AND METHODOLOGY

This study carried out in Nairobi County adopted a quantitative
research approach, using a survey research design. The data were
collected using a self-administered questionnaire (Annex 1) and
analyses were made using both descriptive and inferential
statistics. It was then presented using tables. The study carried out
a multi-stage sampling that involved purposive sampling of all the
14 manufacturing companies, and a census of all 14 member of
management from the 14 manufacturing companies.

RESULTS AND DISCUSSION
Firm’s annual energy costs

Table 1 shows that costs of electricity and petroleum

were relatively high at an average of X' = 10.5%. This
means that majority of manufacturing companies spent a
high percentage of their gross revenues on electricity and
petroleum products. Also, the Standard deviation o =
1.25797, showed that costs on electricity and petroleum
were fairly diverse among firms in the manufacturing
sector. This implied that there are strong indicators for
energy costs to decrease or increase depending on
companies’ desire to practice energy management and
vice versa. It should be noted that there is tendency for
such changes in cost savings to differ from one nation to
the other due to historical development of a country,
transparency of government regimes, composition of the
energy supply and demand, differences in end uses, and
in political agendas (The Regulatory Assistance Project,
2012).

The study findings concur with the findings of Henri et
al. (1999) who noted that firms have limited knowledge
on newer technologies, and usually spend less finance
on energy efficient technologies or related strategies
which in turn increases consumption and thus costs.
However, it disagrees with the findings of Singh (1995)
who showed that in countries such as Malaysia,
Indonesia, Ghana, Zimbabwe, Colombia, and Turkey, the
average energy costs from total income by manufacturing
firms was not more than 10% of total revenue before
EBITDA,; while in Kenya, the average costs is significantly
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Table 1. Firms’ annual percentage costs on electricity and petroleum.

Parameter

Costs on Energy o

Manufacturing Firms Average Energy Costs

10.5% 1.25797

Source: Research Data.

high at 10.5%. This implies that manufacturing firms in
Kenya spend a high percentage of its revenues on
energy compared to other competing firms on a global
perspective and that energy inefficiencies are significantly
high.

Findings by ERC (2013) show that manufacturing firms
are aware of rising energy costs and the implications of
energy management with regard to production costs.
However, from the study findings, the high electricity and
petroleum costs reveal that manufacturing companies in
Kenya have not taken steps to mitigate the high costs.
The findings are also in agreement with ERC (2013)
which showed that in Kenya, energy management
practices can lead to firm’s savings of between 10 to 20%
in energy usage with a payback period of less than 2
years.

The study findings are further supported by the findings
from Australia by McCoy et al. (2014) commissioned by
the Australian government which found that 72% of the
sampled companies spent more than 10% of their total
revenue on energy sources. It further revealed that
businesses consider energy costs of 2 to 3% of sales
revenue to be high. The above study carried out in
Australia also revealed that energy cost of between 3-
15% of total revenue is considered to be of “high impact”,
hence the costs by Kenyan manufacturers of 10.5% falls
under this category and that energy management
practices can reduce this to a moderate impact or low
impact of less than 3%. With an average costs of 10.5%,
the findings also agree with the findings of McCoy et al.
(2014) that found 72% of firms in Australia spend an
average of more than 10% of their revenues on energy
sources. Although, the current study only focused on
electricity and petroleum costs being the highest amount
of resource utilized by manufacturing companies, the
same is also valid for manufacturing companies in
Australia.

Correlation analysis

Pearson’s correlation coefficient is r = -0.610 at p = 0.05
(2-tailed) between energy costs and competitive
advantage as shown in Table 2. This implied that there is
a strong negative and significant correlation between
energy costs in attaining competitive advantage. It
implied that, increased energy costs negatively affected
the competitiveness of a firm at local, national and
international markets and a decrease in energy costs
increased a firm competitiveness significantly. The finding

is supported by Willox (2012) who observed that more
than 25% of firms incur high-energy expenses from
(electricity, gas and other fuels) in Australia and this is
not different in the manufacturing sector in Kenya. He
further found that on average, 27% of companies he
studied spent the equivalent of more than 2% of their
sales revenue on energy, and 73% of the firms spent
2.5%. The report asserted that business expenses on
energy as a percentage of turnovers increased between
2008 and 2011 and the trend was expected to continue.
For the manufacturing sector in Kenya to attain and retain
a competitive edge, there is need for energy
management practice so as to lower the costs further.
According to UNIDO (2012), high-income consumers of
petroleum, electricity and related sources energy spend
between 5 to 10% of their income and this is a replica of
the current scenario in the Kenyan manufacturing sector,
where energy expense stands at 10.5%. In this case, the
study considered the expenses as of high impact which
may hurt the firms’ competitiveness in the long run both
at local, national and international business economies
(McCoy et al., 2014).

Regression analysis

The correlation results as shown in Table 2 revealed a
strong and negative relationship which showed that
energy costs had a negative effect on competitive
advantage. The finding was statistically significant at p =
0.05. From Table 3, the regression results revealed that
energy expenses on electricity and petroleum had an
overall significant relationship with competitive advantage
at 5% significance level (p-value = 0.021). From the
regression results, the study therefore rejected the null
hypothesis at p-value = 0.05 and concluded that there
was a statistically significant effect of energy costs on
competitive advantage among manufacturing firms.

The regression results showed that 37.2% change in
competitive is explained by the firm’s energy costs;
hence, making cooperative energy efficient programs a
strategic approach for enhanced firm competitiveness.
The coefficient result showed a one percentage increase
in energy costs led to a 61% decrease on competitive
advantage and vice versa. This implied that an increase
in energy expenses affects the competitiveness of a firm
negatively and a decrease in energy expenses increased
competitiveness of a firm. The average energy expenses
as shown in Table 1 by manufacturing companies in
Nairobi were high and stood at 10.5% of total revenues.
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Table 2. Correlation analysis.

Statistical analysis

Competitive Advantage

Energy Costs

Pearson Correlation Dependent Variable - Competitive Advantage 1.000 -0.610
Independent Variable - Energy Costs -0.610 1.000
Sig. (2-tailed) Dependent Variable - Competitive Advantage 0.010 0.010
Energy Costs
N Dependent Variable- Competitive Advantage 14 14
Energy Costs 14 14
Source: Research data.
Table 3. Regression analysis.
Model R R Square | Adjusted R Square [Std. Error of the Estimate Change Statistics — .
R Square Change [ F Change df1 df2 Significant F Change Durbin- Watson
1 0.6102 0.372 0.320 0.07385 0.372 7.113 1 12 0.021 1.762
a Predictors: (Constant), Energy costs; ® Dependent Variable: Competitive advantage; ¢N-14.
ANOVAb
Model | Sum of Squares df Mean Square F Significance
1 Regression Residual 0.039 1 0.039 7113 0.021a
0.065 12 0.005
Total
0.104 13
a Predictors: (Constant), Energy costs.
Model Summary?
Model R R Square | Adjusted R Square |Std. Error of the Estimate Change Statistics
R Square Change | F Change dft df2 Significant F Change Durbin- Watson
1 0.6102 0.372 0.320 0.07385 0.372 7.113 1 12 0.021 1.762
aPredictors: (Constant), Energy costs; ® Dependent Variable: Competitive advantage.
Coefficient
Model Unstandardized Coefficients |Standardized Coefficients ¢ sig. 95.0% Confidence Interval for B Correlations Collinearity Statistics
B Std. Error Beta Lower Bound | Upper Bound | Zero-order Partial Part Tolerance l VIF
(Constant) 4.556 0.174 26.241 0.000 4.178 4.934
Energy Costs  -0.043 0.016 -0.610 -2.667 0.021 -0.078 -0.008 -0.610 -0.610 -0.610 1.000 1.000

a Dependent Variable: Energy Costs;

Source: Research data.



With such high energy expenses, manufacturing
companies are at risk of losing the gains that otherwise
would have been transferred to other competitive
strategies so as to attain competitiveness among rival
firms.

Energy management practices also enable a company
to reduce their energy cost as a proportion of total cost.
This highlights the need for energy management
practices in the manufacturing sector. McKane (2011), as
cited by IEA (2012) and the Retail Industry Leaders
Association report (2013) as cited by Jamieson and
Hughes (2013) argued that the practice of energy
management has a pay-back period of 3 years with
reduction on energy consumption costs of between 10 to
30%. Kenyan firms thus need to enhance its energy
management practices if they are to enjoy the resultant
benefits and thus lead them in attaining a competitive
edge.

In addition, the study results also agree with those from
Australia by Willox (2012) who showed that more than
25% of manufacturing firms incur high energy expenses
from (electricity, gas and other fuels). He further found
that, on average 27% of companies he studied spent the
equivalent of more than 2% of their revenues on energy,
and 73% of the firms spent 2.5%. The report asserted
that expenses on energy as a percentage of turnovers
increased between 2008 and 2011 and the trend was
expected to continue. This is consistent with the current
study findings with an average consumption of 10.5%
which causes a significant reduction on revenues. The
report further showed that in Kenya, energy costs and
reliability have remained the biggest challenge to be
overcome. In contrast, this study also shows that
manufacturing companies in Nairobi spend a high
percentage of its income on energy as compared to the
manufacturing companies in developed countries that
have embraced the use of technology and have
implemented energy management practices (Hartmann
and Huhn, 2009; Victoria, 2007; Willox, 2012)(Table 4).

Summary of hypothesis tests

The study thus revealed that energy costs had significant
effect on competitive advantage and firms are obligated
to embed energy efficiency practices in their strategic
initiatives to attain competitive advantage.

Conclusion

The study results from Table 1 showed that energy costs
on electricity and petroleum product as a percentage of
firm revenue were high at 10.5%. Tables 2 and 3
revealed that energy costs had overall negative
statistically significant relationship with competitive
advantage at 5% significance level (p-value = 0.05). This
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implied that an increase in energy expenses led to a
decrease in competitive advantage and vice versa.

Carbon Trust (2011) stated that energy efficiency
practice yields a cost savings of 5 to 25% and this should
be encouraged in developing countries so as to remedy
the current scenario. The finding is further supported by
Kiema (2014) who showed that one unit of energy saved,
corresponds to a saving of three units generated as a
result of implementation of energy efficiency practices
and that in Kenya, energy costs and reliability has
remained the biggest challenge to be overcome. Similar
findings in USA were attained by Jasinowski (2000). The
findings showed that nearly 60% of manufacturers in
USA foresaw electricity management as providing a
saving of up to 20% on their energy costs. Further,
Jamieson and Hughes (2013) argues that the practice of
energy efficiency has a pay-back period of 3 years with
reduction on energy consumption costs of between 10 to
30% of firm revenues.

Findings by Kinyanjui (2015) showed that the Kenyan
government should reduce the production costs for
manufactured goods by reducing energy tariffs and tax
levied on petroleum products. This has been identified as
a factor making manufacturing companies to exit the local
markets to external markers such as Ethiopia, Egypt and
South Africa (Olingo, 2016).

Based on the study findings, the study concurred that
energy management practices can be practiced
cooperatively through non-equity strategic alliance
among manufacturers and government so as to boost the
competitiveness of firms operating in the country at
national and international markets. Such pooling of
resources will help cushion the companies from the high
costs of energy, capital intensive equipment and related
technologies such as solar power, wind power among
other forms of green energy.

Non-equity alliances will enable manufacturing firms to
share unique resources and capabilities in energy
technologies, knowledge, equipment and machines that
will propel them to greater competitive advantage.

RECOMMENDATIONS

The current business environment is evolving and
opportunities continuously arise that can enable a firm to
leverage competitive advantage. The study recommends
the need for a dynamic change where firms continuously
share and adopt energy management practice that leads
to enhanced competitive advantage. A cooperative
strategic approach is gaining thrust and non-equity
strategic alliances among firms will enhance resource
pooling, and knowledge sharing. Such efforts will
encourage investment in  high-energy efficient
technologies that individual firms may not afford on their
own. Similarly, government support on tax rebates and
waivers on energy efficient technologies is highly
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Table 4. Summary of results for hypothesis testing.

Hypothesis

Test criteria Significance Conclusion

Ho: Energy costs on electricity and petroleum has no significant effect on attaining

competitive advantage amongmanufacturing firms.

p <0.05; RejectHO; if p < 0.05 p=0.021 Ho Rejected

Source: Research data.

encouraged.
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ANNEX 1: Section C of the Questionnaire Administered.

Section C: Percentage Energy Expenses of Electricity and Petroleum

Answer the following question by ticking (v appropriately that which applies to you.

S/No. Question 10-50 employees More than 50 employees
1 How many people are employed in the firm? []
Expenses:

For the following question, kindly provide percentage estimates ONLY

Annual Percentage Expenses on Energy:

Example:
__ Total Electricity Expenses
% Expenses - Total Revenue x 100
2 2012 2013 2014 2015
and
__ Total Petroleum Expenses

% Expenses — Total Revenue x 100
What are the energy management practices implemented by the company?
Section D: Competitive Advantages Arising from Energy Efficiency
Indicate by ticking (v) appropriately the benefits of energy efficiency? Please tick one of the choices given.
KEY: SA-Strongly Agree, A- Agree, U-Undecided, DA-Disagree, SD-Strongly Disagree.
Cost Leadership SD| D | NS SA
i) Practicing energy efficiency leads to lower electricity expenses
i) Practicing energy efficiency leads to lower petroleum expenses
iii) | Practicing energy efficiency leads to lower production costs
Higher Profit Margins SD| D | NS SA
i) Energy efficiency practices leads to increase in sales
i) Energy efficiency practices leads to increase in profits
iii) | Energy efficiency practices leads to surplus funds
Product Differentiation SD| D | NS SA
i) Energy efficiency benefits enables the company to improve its product design
i) Energy efficiency benefits enables the company to improves its product quality
iii) | Energy efficiency benefits enables the company to improve customer service
Energy Efficiency Practice as a Competitive Tool SD [ D | NS SA
i) Sharing information, on energy efficiency practices will enhance firm competitiveness
i) Sharing knowledge on energy efficiency practices will enhance firm competitiveness
iii) | Sharing expertise on energy efficiency practices will enhance firm competitiveness
iv) | Pooling resources on energy efficiency practices will enhance firm competitiveness
v) | Recognizing cooperative efforts on energy efficiency practices will enhance firm competitiveness




