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Abstract: 

Every developed economy is built with the technical realization that a sustained availability of quality and affordable electricity 

in its various forms of generation is fundamental to the provision of jobs, transportation, industrialization, health services, 

education, housing, clean water, and good sanitation.The insecurity of electric power has become an issue bedeviling 

sustainable and industrial development in Nigeria over the years.The study painstakingly compared the cost of alternative power 

supply and the estimated cost of utility supply using power cost factor regulation and power cost index. One strong outcome of 

the study is that the power insecurity in Nigeria has imposed a significant cost of more than 400% of expected utility power 

supply cost on the operation of alternative supply to enhance supply reliability. This has a significant negative impact on the cost 

competitiveness of the economy. 
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INTRODUCTION 

Electricity is the hub of both economic and technological 

development. The electric power sector in developing 

countries has gone through quite a lot of metamorphosis in 

the recent past. Electricity supply is a very sensitive issue 

with several technical, political and economic sophistication 
in many countries that define a country's industrial and 

economic effectiveness. 

Electric power security and sustainable development have 

remained very critical components of Nigeria’s myriad of 

burning national issues and challenges. One of the infinite 

problems of Nigeria today is electric power insecurity. A 

secured electric power is one that is of good quality, 

sustainably available, easily accessible and affordable. Every 

developed economy is built with the technical realization that 

a sustained availability of quality and affordable electricity in 

its various forms of generation is fundamental to the 

provision of jobs, transportation, industrialization, health 
services, education, housing, clean water, and good 

sanitation. The truth remains that electric power security is 

the foundation stone and the pillar, upon which every 

advanced world economy is built. It is in fact, the main 

catalyst for sustainable economic and industrial development 

(Mentis, et al., 2015).  

Virtually all economic activities: the industries, factories, 

schools, businesses, markets, hospitals, service companies, 

hotels, tourism and all the public and private sectors need 

good, affordable and accessible electricity to function 

effectively. 
From the period of the Public Works Department (PWD) to 

the National Electric Power Authority (NEPA) down to the 

unbundling of the power sector, inadequate quantity, poor 

quality and limited access to electricity services have been a 

routine feature in Nigeria (Awosope, 2014). Although 

Nigeria is blessed with a large number of renewable energy 

resources like hydropower, solar, wind and biomass 

extensive substitution of poor public electricity supply with 

highly polluting self-generated power prevail. Nigeria's 

economy has been described as a “diesel generator 

economy” where businesses incur an extremely high 
overhead cost in maintaining their power generators and 

ensure unsafe health environment by their carbon footprints 

(Iwuamadiet al., 2015). 

 

THE CONCEPT OF ELECTRIC POWER 

INSECURITY 
The insecurity of electric power has become an issue 
bedeviling sustainable and industrial development in Nigeria 

over the years. Electric power security is, therefore, the 

uninterrupted availability and accessibility of quality and 

affordable electricity. It can be encapsulated as 𝑝(𝑄𝐴3) 
which denotes: 

a. Power Quality. 

b. Power Availability (balancing demand and supply). 

c. Power Accessibility. 

d. Power Affordability. 

POWER QUALITY 
Power systems should be designed and operated in a way that 

customers’ energy supply has acceptable continuity and 

quality. The degree to which the supply voltage 

characteristics conform to the acceptable standard is referred 

to as Power Quality. This refers to maintaining the near 

sinusoidal waveform of power distribution bus voltages and 

current at rated magnitude and frequency (Naresh and 

Rambadu, 2013). It is defined as the extent of deviation from 

the nominal value of frequency, current and voltage 

magnitude. Power quality is classified into two groups, 
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voltage quality, and frequency variations. Voltage quality 

divides into voltage sag, voltage swell, momentary 

interruptions, current unbalance and notches. Frequency 
variation also is classified into the transient state, harmonic 

distortions (Daniel and Kabiru, 2016). 

The complexity of Nigerian power grid to convey electric 

energy from the point of generation far away from load 

centers to the point of utilization combined with variations in 

demand and supply, network inadequacy and incapability, 

weather conditions, unbalanced loading on distribution 

transformer phases as well as the use of complex and 

electronic equipment by consumers and many other factors 

allow many chances for reduction in the delivered power 

quality. Any occurrence in power systems that causes 
changes from nominal values of supplied voltage, that distort 

the waveform sinusoid, that affects frequency stability, will 

degrade power quality.   

In a slightly different context, power quality refers to the 
degree of pollution caused by generating electric power. 

Tolerable environmental pollution can be attained in 

electrical power generation by methods that use renewable 

energy resources – Clean electricity generation. These 

methods include photovoltaic solar, geothermal, hydro, wind, 

tidal, rain, and waste heat recovery technologies. Nigeria has 

consistently mismanaged environmental pollution while also 

maintaining epileptic electricity supply and thus economic 

regression. It is a key imperative for developing economies 

like Nigeria to reduce greenhouse gas emissions.   

Quite several issues cause power quality to be poor, some of 
which are technically inevitable. 

 

VOLTAGE VARIATION 

Voltage variation is a deviation from nominal voltage value 

which can be for a very short duration (milliseconds to 

seconds) or a long duration (longer than one minute). Short-

duration voltage variation mostly occurs as dips or sags, 

spike or surge, swells, while long duration voltage variation 

occurs as flicker (voltage fluctuation), under-voltage, 

overvoltage, and interruption (Daniel and Kabiru, 2016). 

These cause the line voltage to go higher or lower than the 

nominal voltage magnitude for a certain period. Voltage 
variations occur as a result of faults on the transmission or 

distribution network, switching of capacitive loads, loading 

problems. 

The common problems of voltage variations in the Nigerian 

power network mainly have to do with faults and loading 

characteristics.  

 

POWER OUTAGE 

This is a condition of zero voltage for more than 60 seconds. 

Failure of equipment in the power system network, storms, 

objects (trees, cars, etc.) falling on or hitting power lines or 
poles, human error, badly coordinated or failure of protection 

systems are likely causes of a power outage (Daniel and 

Kabiru, 2016). Nigeria’s perennially fragile electric power 

grid collapses frequently, thereby subsuming the entire nation 

in swathes of darkness, crippling business activities and 

sending millions to gas stations to purchase fuel for noisy 
generators. Businesses in major cities in Nigeria suffer an 

average monthly power outage of 239 hours equivalent to 

two weeks, raising operational costs and impacting 

negatively on profits. With developing technology, end users 

have become so sensitive that power outage even for several 

moments, may cause huge damages to industrial processes. 

The lingering challenges confronting the Nigeria Electricity 

Supply Industry (NESI) are taking the worst turn as the face-

off between the Transmission Company of Nigeria (TCN) 

and Distribution Companies (Discos) over a recently 

introduced minimum remittance order has continued to 
cripple power generation across the country.  Outages and 

erratic supply of power remain recurring themes across 

Africa's most populous nation. Nigeria’s power grid has 

collapsed not less than six times from January to September 

2019 (Adekoya, 2019). 

POWER AVAILABILITY 

Power availability can be thought of as the period per year 

that power is present at the load terminals. This also refers to 

the index ratio of electricity supply and demand within a 

given period. In many industrialized nations, an average 

1MW is required for every thousands of the population, so 
Nigeria's energy need is 180,000MW given its estimated 

population of 180 million. Inauspiciously, generation 

capacity in Nigeria hovered between 4214.4MW and 

2137.6MW in September 2019 (Adekoya, 2019), which 

represents about 1.77% of what is needed.For a sustainable 

economy, the per capita consumption of electricity in a 

country must at least be 1kW. Unfortunately, the per capita 

consumption of electricity in Nigeria is 0.03kW while the 

USA is 3.2kW.   

Several factors affect the quantity of the power supply in 

Nigeria. These include power generation limitation, 

stagnating transmission and distribution expansion to meet 
the rising demand for electricity, and over-aged and tired 

hydro and thermal plants crying out for rehabilitation. The 

following facts are important to note about the age of the 

plants, which imposes a constraint on the available capacity 

(Uzorhet al., 2011): 

• 36% of installed capacity is over 20 years old. 

• 48% of installed capacity is over 15 years old 

• 80% of installed capacity is over 10 years old. 

The expected generation capacity of the plants is about 

23085.3MW with an operable capacity of less than 4500MW. 

Thus most of the plant is in dire need of rehabilitation 

(Iwuamadiet al., 2014). This situation still hovers around the 

same statistics.  

The transmission system in the Nigeria system does not cover 

every part of the country. It currently can transmit a 
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maximum of about 6500 MW and it is technically weak thus 

prone to major disturbances. The national grid is made up of 

5523.8km of 330kV line, 6801.49km of 132kV line, 
7688MVA (equivalent to 6534.8MW) total transformation 

capacity at 330/132kV stations and 9130MVA (equivalent to 

7760.5MW) total transformation capacity at 132/33kV 

stations (Labo H.S, 2010).  

The distribution network consists of about 80,000 km of 

overhead 33kv and 11kv, as well as 15,000 sub-stations that 

together supply electricity to about 2.6 million customers. 

Amid poor generation, transmission and distribution 

capacity, the legal and regulatory framework of the power 

sector is faulty, unrealistic and counterproductive.With the 

enforcement of the new minimum remittance order, which 
meant that Discos would have to pay for 100 percent of the 

energy sold to them, most of the utility operators are 

drastically reducing demand from Gencos, who are forced to 

reduce generation since the country lacks the capacity to 

store energy (Adekoya, 2019). 

POWER ACCESSIBILITY 

Access to electricity is particularly crucial to human 

development. As electricity is, in practice, indispensable for 

certain basic activities, such as lighting, refrigeration and the 

running of household appliances, and cannot easily be 

replaced by other forms of energy. Lack of electricity access 
continues to be a pervasive issue in many countries. Access 

to electric power is the percentage of a nation’s population 

with access to electricity once available. Available 

information indicates that only 59.3% of Nigeria’s population 

has access to the public power supply, while consumed 

energy per capita is only 161kWh, barely enough to light ten 

40-watt bulbs for one hour each day of the year, while the 

USA is 100% (Golumbeanu and Barnes, 2013).  

Individuals' access to electricity is one of the clearest and un-

distorted indications of a country's energy poverty status. The 

cost to get electricity connection (% of income per capita) in 

Nigeria was reported at 874 % in 2012, according to the 
World Bank collection of development indicators (World 

Bank, 2016). The cost is recorded as a percentage of the 

economy's income per capita. Costs are recorded exclusive of 

value-added tax. 

As revealed by several studies, it is the poor who are more 

likely to have no access to power, consequently remaining in 

poverty due to being unconnected. Electricity access seems to 

be at the forefront of governments' preoccupations, especially 

in developing countries like Nigeria (Ebiojuomore, 2006). As 

a consequence, a lot of rural electrification programs and 

national electrification agencies have been created to monitor 
more accurately the needs and the status of rural development 

and electrification. The use of energy is important in 

improving people's standard of living and thus industry 

standard. 

POWER AFFORDABILITY 

Affordable access to electricity is necessary to ensure 

economic growth. The World Bank defines affordable 

electricity as 30 kWh of electricity that costs no more than 
5% of a household’s income (World Bank, 2013). Affordable 

electricity in Nigeria has become a mirage with unstable 

market policies. A contributing factor to this is the 

unavailability of grid electricity. 

The challenges of having workable electricity tariffs in 

Nigeria are still problematic even with the adoption of the 

Multi-Year Tariffs Order (MYTO) in 2008. To date, MYTO 

has been reviewed severally and consumers are dissatisfied 

with the exorbitant bills and poor service delivery (Iwuamadi, 

et al., 2018). Making electricity affordable may involve many 

different actions: policy changes, system optimization, and 
subsidies among others (World Bank, 2013). Many countries 

have yet to achieve 100% electrification of their population.  

To create headway, there is a need for aggressive metering to 

enable consumers to manage or control what they consume, a 

cost-reflective tariff, re-acquisition or refinancing of the 

current structure as well as massive education and 

enlightenment of the consumers. 

DATA COLLECTION 

The model provides a systematic tool to identify the 

information required to answer the question: how electric 

power insecurity affects the sustainable development of 

Nigeria. 

The data was acquired after an extensive search that involved 

research questions and personal timing clock to hours of 

supply. The sampling frame contained business 
establishments within Imo State. The study used a stratified 

random sampling method based on the annual income, 

industry and years of business. The study covers three main 

geopolitical zones of the State: the Owerri axis, the Orlu axis, 

and the Okigwe axis. The study also with the aid of an 

electronic timer employed a random timing method within 

different days of the week for 7 days per zone. 

A total of 134 out of the 150 questionnaires (89.3%) were 

successfully retrieved from three axes. The timer readings 

were collated for 7 days across each axis and at intervals. 

Seven days at intervals were chosen to interpolate results to a 

reasonable weekly conclusion. The timer could not record 
voltage fluctuations but the questionnaire addressed the 

opinion of surveyed business establishments. 

The ranking of the questionnaire is as follows: 

SD = Strongly Disagree = 1;   D = Disagree = 2; 

I = Intermediate = 3; A = Agree = 4; SA = Strongly Agree = 

5 
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Table 1: Distribution of target and realized sample by 

location 

Zone Target

Sample 

% of 

Target 

Sample 

Realized 

Sample 

% of 

Realized 

Sample 

Owerri 50 33.33 48 35.8 

Orlu 50 33.33 41 33.6 

Okigwe 50 33.33 45 30.6 

 

Table 2: Distribution realized sample by business sector, 

annual income and years of operation. 

 Realized 

Sample 

% of 

Realized 

Sample 

Business Sector   

Manufacturing/Production 8 6.0 

Entertainment/Hotel 58 43.3 

Printing/Media 27 20.1 

Sales (supermarkets/malls) 28 20.9 

Hospitals/Healthcare 13 9.7 

Annual Income (million) Naira   

≤ 0.5𝑚 40 29.9 

> 0.5𝑚 ≤ 1𝑚 46 34.3 

> 1𝑚 ≤ 5𝑚 34 25.4 

> 5𝑚 14 10.4 

Years of operation (years)   

≤ 9 52 38.8 

> 9 ≤ 15 40 29.8 

> 15 ≤ 20 38 28.4 

> 20 4 3.0 

 

Table 3: Recorded Supply duration within weekdays for 

seven days in each axis 

 Owerri Okigwe Orlu 

Supply duration  Supply duration  Supply duration  

Time 

(Mins)  

Ratio (R) Time 

(Mins)  

Ratio (R) Time 

(Mins)  

Ratio (R) 

Day 1 452 0.3139 151 0.1049 971 0.6743 

Day 2 492 0.3417 615 0.4271 0 0 

Day 3 764 0.5306 65 0.0451 463 0.3215 

Day 4 351 0.2438 842 0.5847 417 0.2896 

Day 5 130 0.0903 734 0.5097 104 0.0722 

Day 6 261 0.1813 222 0.1542 148 0.1028 

Day 7 1085 0.7535 113 0.0785 212 0.1472 

Total 3535 0.3507 2742 0.2720 2315 0.2297 

 

METHOD OF ANALYSIS 

The Relative Importance Index (RII) was used to identify the 

effect of voltage variation and period of an outage to the ease 

of doing business in the research axis. An alternative source 

of supply, cost of the alternative and best alternative were 

also identified with RII. The mathematical representation of 

RII is given as: 

𝑅𝐼𝐼 =
 𝑊

𝐴𝑁
 

Where  

𝑊 = 𝑤𝑒𝑖𝑔𝑡𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡𝑜 𝑒𝑎𝑐 𝑓𝑎𝑐𝑡𝑜𝑟 𝑏𝑦 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠  
𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 1 𝑡𝑜 5 
𝐴 = 𝑡𝑒 𝑤𝑒𝑖𝑔𝑡 𝑓𝑜𝑟 𝑒𝑖𝑔𝑡 𝑖. 𝑒 5;   
𝑁 = 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 
The value of RII ranges from 0 𝑡𝑜 1 (𝑖. 𝑒 0 ≤ 𝑅𝐼𝐼 ≤ 1). 

A linear method of analysis was also used to determine the 

cost-effectiveness of the available alternative source of 

supply. Power cost index was employed to measure the 

average cost of power consumption for a particular source 

ANALYSIS OF SURVEY FINDINGS 

Table 4 reports the rating of the major power quality issues 

and its worst hit period. It shows that both voltage variation 

and power outage rated at 0.9373 and 0.9948 respectively, is 

a recurring problem in the survey axis, and while the peak 

period (working hours) rated at 0.8955 is the worst-hit period 

of a power outage and voltage variation. 

Table 4: Rating of Power Quality Issues 

Power Quality RII 

Voltage variation 0.9373 

Power Outage 0.9948 

Power Quality issues at Peak 

period 

0.8955 

 

Table 5 reports the accessibility of available alternative 

sources of power in the survey axes. It reveals that the 

generator as an alternative rated at 0.9119 is more accessible 

than solar power rated at 0.8642. This trend is as a result of 

the low initial cost of procuring and installing a generator for 

its equivalent solar power, as shown in Table 6. The low 

initial cost of the generator is rated at 0.9746 while that of 
solar power is 0.4687. No other alternative source is 

accessible in the axis. Solar power, though environment-

friendly with low running cost is not yet widely accepted 

within the survey axis principally due to the very high initial 

cost. 

Table 5: Rating of Accessibility of Alternative Power 

Alternative Power RII 

Solar 0.9373 

Generator 0.9948 

Any Other 0.2000 

 

Table 6: Rating of Affordability of Alternative Power 

Alternative Power RII 

Solar 0.4687 

Generator 0.9746 

Any Other 0.2000 
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Table 7: Calculated Outage duration within weekdays for 

seven days in each axis  

 Owerri Okigwe Orlu 

Outage duration  Outage duration  Outage duration  

Time 

(Mins)  

Ratio (R) Time 

(Mins)  

Ratio (R) Time 

(Mins)  

Ratio (R) 

Day 1 988 0.6861 1289 0.8951 469 0.3257 

Day 2 948 0.6583 825 0.5729 1440 1.0000 

Day 3 676 0.4694 1375 0.9549 977 0.6785 

Day 4 1089 0.7563 598 0.4153 1023 0.7104 

Day 5 1310 0.9097 706 0.4903 1336 0.9278 

Day 6 1179 0.8187 1218 0.8458 1292 0.8972 

Day 7 355 0.2465 1327 0.9215 1228 0.8528 

Total

Mins. 

6545 0.6493 7338 0.7279 7765 0.7703 

Total 

Hours 

109.083  122.300  129.417  

 

Table 7 reveals that there is an average of 71.58% outage 

time per week in the survey axes. The period of voltage 
variation is not inclusive. 

From the data, about 80% of the respondents are Class C 

(D1T) consumers whose tariff is N43.56 per kWh. It is 

assumed that the average hourly load per day is 7500W per 

business establishment. The expected estimated cost at 

downtime for utility supply in a week for each axis at 5% 

VAT, will be: 

1.𝑂𝑤𝑒𝑟𝑟𝑖, 𝑀𝑜𝑤 =  7.5 × 109.083 × 43.56 
+  0.05 × 7.5 × 109.083 × 43.56 
= 𝑁37419.29 

2.𝑂𝑘𝑖𝑔𝑤𝑒,𝑀𝑜𝑘 =  7.5 × 122.3 × 43.56 
+  0.05 × 7.5 × 122.3 × 43.56 
= 𝑁41953.18 

3.𝑂𝑟𝑙𝑢,𝑀𝑜𝑟 =  7.5 × 129.417 × 43.56 
+  0.05 × 7.5 × 129.417 × 43.56 
= 𝑁44394.56 

Under average load conditions, it was recorded that a 

100kVA soundproof generator (Mikano) consumes about 200 

liters of diesel in 24 hours of operation. At the current N210 

per liter price of diesel, the estimated cost at downtime for 

generator supply in a week for each axis will be: 

1.𝑂𝑤𝑒𝑟𝑟𝑖, 𝑀𝑜𝑤𝐺 =  109.083 ×
200

24
  210 

= 𝑁190895.25 

2.𝑂𝑘𝑖𝑔𝑤𝑒,𝑀𝑜𝑘𝐺 =  122.3 ×
200

24
  210 = 𝑁214025.00 

3.𝑂𝑟𝑙𝑢,𝑀𝑜𝑟𝐺 =  129.417 ×
200

24
  210 = 𝑁226479.75 

By comparison, it is calculated that establishments operate on 

the extreme additional cost to remain in business. The power 

cost factor regulation is defined as the difference in the cost 

of power supply between conditions of utility supply and 

alternative supply expressed in the ratio of the utility supply. 

It is mathematically given as: 

𝑓𝑜𝑟 𝑂𝑤𝑒𝑟𝑟𝑖, 𝐴𝑜𝑤 =
𝑀𝑜𝑤𝐺 −𝑀𝑜𝑤

𝑀𝑜𝑤

=
190895.25 − 37419.29

37419.29
= 4.1015 

𝑓𝑜𝑟 𝑂𝑘𝑖𝑔𝑤𝑒, 𝐴𝑜𝑘 =
𝑀𝑜𝑘𝐺 −𝑀𝑜𝑘

𝑀𝑜𝑘

=
214025.00 − 41953.18

41953.18
= 4.1015 

𝑓𝑜𝑟 𝑂𝑟𝑙𝑢, 𝐴𝑜𝑟 =
𝑀𝑜𝑟𝐺 −𝑀𝑜𝑟

𝑀𝑜𝑟

=
226479.75 − 44394.56

44394.56
= 4.1015 

The power cost factor regulation should be low – the cost of 

an alternative power source should make little difference in 

the cost of utility supply for the period of downtime. 

The power cost index measures the average cost of power 

consumption for a particular supply condition (utility or 

generator). It is given as: 

𝜌 = 𝐴𝑀𝑅 

Where 𝐴 = 𝑝𝑜𝑤𝑒𝑟 𝑐𝑜𝑠𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑟𝑒𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛;  
𝑀 = 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑠𝑢𝑝𝑝𝑙𝑦 𝑓𝑜𝑟 𝑎 𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟 𝑠𝑜𝑢𝑟𝑐𝑒  
𝑅 = 𝑑𝑜𝑤𝑛𝑡𝑖𝑚𝑒 𝑜𝑟 𝑠𝑢𝑝𝑝𝑙𝑦 𝑡𝑖𝑚𝑒 𝑟𝑎𝑡𝑖𝑜 
 

Table 8:Power cost index at downtime (Generator supply) 

Days Owerri Okigwe Orlu 

Day 1 17222.50 242237.57 227.55 

Day 2 12282.60 4642.65 928906.70 

Day 3 1235.23 504665.10 17633.16 

Day 4 40439.71 670.94 26130.97 

Day 5 261145.20 1684.50 381363.37 

Day 6 86363.40 132266.42 261502.04 

Day 7 82.16 334939.03 151255.70 

Total  

Average 𝜌 

59824.40 174443.74 252431.36 

 

Table 9:Power cost index at Utility supply time 

 Owerri Okigwe Orlu 

Day 1 111.80 12.53 5580.04 

Day 2 149.82 386.66 4.10 

Day 3 1095.03 6.63 127.96 

Day 4 53.44 2069.54 90.95 

Day 5 10.61 931.46 8.88 

Day 6 27.67 21.17 12.32 

Day 7 11449.07 9.46 19.82 

10
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Total  

Average 𝜌 

1842.49 491.06 834.87 

 

 

Fig 1: Power Cost Index at downtime. 

CONCLUSION 

The study painstakingly compared the cost of alternative 

power supply to the business sector of the Nigerian economy 

to the estimated cost of utility supply. One strong outcome of 

the study is that the power insecurity Nigeria has imposed 

significant costs of more than a 400% increase in the 

business sector of the Nigerian economy. 

The bulk of these costs come in the form of sustenance of 

very expensive backup power. However, the decision to 
sustain a backup is rational on the part ofthe establishment to 

ensure it from more losses arising from frequent and long 

power fluctuations and outages. 

The continuation of the existing state of power supply 

will no doubt continue to have a high negative impact on the 

attempt by the businesses to sustain production or services. A 

situation where firms spend as much as 400% of expected 

utility power supply cost on the operation of supply 

alternatives to enhance supply reliability, has a significant 

negative impact on the cost competitiveness of the economy. 

Furthermore, as the results of our data have shown, small-

scale businesses are more heavily affected by the insecurity. 
In many instances, they are unable to cope with the running 

cost of the alternative necessary to mitigate the negative 

impact of frequent outages. Hence, they bear the full burden 

of electricity failures which gradually crumbles them. Small-

scale operators that could afford to back up their operations 

have to spend a significant proportion of their investment 

outlay on this. 
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