VOLUME 5: NO. 1, MARCH, 2015

[image: image1.png]oZinder

Atlantic

CAMEROON

B captaiciy
National Border
‘State Border

1. Federal Capital
2 Anambra

3 Enugu

4 Fkwa lbom

'





[image: image14.jpg]




INADEQUACY AND DYSFUNCTIONAL INFRASTRUCTURE FOR SUSTAINABLE GROWTH AND DEVELOPMENT IN NIGERIA: PAUCITY OF POWER SUPPLY AND PANACEA FOR SUSTAINABLE DEVELOPMENT

Kofo A Aderogba (PhD)

Department of Geography and Environmental Management

Tai Solarin University of Education

Ijebu-Ode, Nigeria

ABSTRACT

After over 50 years of political independence, power supply situation is precarious in Nigeria. The objectives of this paper are to look into the problems facing the sector, government efforts and programs; and adduce panacea for sustainable energy for viable socio-economic growth and development. Key personnel and officers of the Federal Ministry of Power and Steel, NIPP, PHCN, EDCOs and major manufacturing companies were interviewed. Data and information were also collected from these sources. The country was divided into 8 geographical zones and members of the public responded to a survey that contains 26 questions. The largest number of respondents was from Lagos region and the least is from the central. The researcher listened to radio and television documentaries. Newspaper cuttings were read and used. Selected manufacturing plants and equipment were visited in the 8 zones. Data and information collected were not subjected to rigorous statistical analysis. The results show that governments, organizations and individuals have made colossal efforts towards sustainable energy. Electricity generation, transmission, distribution and management are precarious and unsustainable for growth and development. Individual, group and Government political will must be re-examined and re-directed for functional and sustainable power supply. NIPP and all other stake holders must work in a collaborative and concerted way to ensure sufficient and effective power generation and distributions. Frantic efforts must be made to make gas readily available for the power plants. 
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INTRODUCTION

Goudarzi, (2013) asserts that as originated in Budapest, Hungary, electricity gradually became ubiquitous substance in every community, rural and urban. In its generation, the device converts mechanical energy to electrical energy. According to him, a generator forces electric current to flow through an external circuit. The source of mechanical energy may be a reciprocating or turbine steam engine, water falling through a turbine or waterwheel, an internal combustion engine, and wind turbine, a hand crank, compressed air, or any other sources of mechanical energy. Generators provide nearly all of the power for electric power grids. Over the years, this source of energy has become very important for social and economic reliance, growth and development since it is put into use in all facets of life (Dell and Rand, 2001; Botkin, 1990; Jones, 1991). In cities, towns, and in human settlements, it is the pivot for recreation, industrialization and manufacturing, education and research, hospitals and health care delivery; domestically and others. It is now a must regardless of the source(s). Nations, communities, organizations and individuals have strived in different ways to ensure enough of it for socio-economic development and sustainability. Also, the capacity to provide enough for present and future has been of concern to individuals, communities and governments. It is particularly posing serious challenges to the existence of corporate Nigeria. As seen in the Appendix, it is a common news item.

Generally, Agbamuche-Mbu, (2014) traces the past of infrastructural decay in Nigeria: Pipe borne water was unique and common in the cities and towns in the 1970s and up to early 1980s. But, today there is no city or town of Nigeria with water flowing through public taps any more. Scarcity started with characteristic intermittent flows, either in the ​​​mornings, afternoons or nights. Sometimes, it flows once a day only for few hours. Today, every home and business has to fend for its own through self-dug boreholes or wells. Schools and colleges were the pride of communities, governments and missionaries until the decays set in and private sector took over. Common ailments used to be treated effortlessly in dispensaries, hospitals and maternity homes up till the 1980s. Attempt to have a repeat of the same in any government hospital today will meet “no doctor”, “no drugs” and so on. Electricity started to become unreliable with the excuses of low water in the dam, over loading, low current, broken high tension, tree fell on high tension transmission line, vandalized gas infrastructure, fire incidence in substations, and others. The situations of pitiable infrastructure are now perilous and are affecting growth and development in both rural and urban settings (Agbamuche-Mbu, 2014). The state of lack of electricity is particularly alarming. Every home, business, government and non-governmental organization, national, foreign and multinational is being affected. Electricity generators of different makes and capacities are common at homes, manufacturing industries, schools, colleges and research centers, recreation centers, offices and even to power street lights. News items, cartoons, captions, commentaries and opinions about electricity supplies are common features on radio, television, daily and weekly newspapers and periodicals. They are next to commercial adverts and political news in terms of media coverage. The Appendix shows selected captions, titles, opinions, cartoons and others from Nigerian daily newspapers, periodicals, magazines and others in the second month of the year 2014 (February) only.


Therefore, the objective of this paper is to study the precarious power situations, causes and enormity of the effects; and proffer solutions for sustainable electricity supply. The work is limited to the cities and towns in Nigeria. The words “power” and “electricity” are used interchangeably to mean the form of energy from charged elementary particles usually supplied as electric currents through cables, wires etc for lighting, heating, driving machines, and so on.

THE STUDY AREA

Amalgamation of Southern and Northern Protectorates led to what is called Nigeria today. Federal Republic of Nigeria was born in 1963. She is one of the West African States and a member of the Economic Cooperation of West African States (ECOWAS). She is bounded to the west, north, north-east and east by Republics of Benin, Niger, Chad and Cameroon Republics respectively. The southern boundary is Bight of Benin. See Fig. 1. Total land boundary is about 4,037 km that is made up of Republic of Benin (773 km), Cameroon Republic (1,690 km), Chad (87 km) and Republic of Niger (1,497 km). Coastline is 853 km. Her maritime claim is 200m (or to the depth of exploration of continental shelf), 200 nautical miles of exclusive economic zone and 12 nautical miles of territorial sea. She has a variety of physical conditions. She lies within the tropical region of West Africa with an area of about 923,768 km2  that is made up of 910,768 km2 of land and 13,000 km2 of water with geographical coordinate of 10:000 North, and 8:000 East. See Fig 1 showing the 36 states and the Federal Capital Territory

The vegetation cover typically reflects rainfall patterns, soil types and variations in altitude. In general, rainfall diminishes from the south and south-east towards the north. The coast has rain during all months of the year while the north has rain for approximately half of the months of the year. The rainfall follows the hinterland movement of the moisture-laden south-west winds. It is essentially convectional. In the coastal regions, the annual rainfall is of the order of 4,000mm in the south dropping to about 500mm in the extreme north. The assured supply of rainfall, especially during the rainy season, and the consistent high temperature throughout the year make it possible for plant growth everywhere, (Amayah, 2003; Iloeje, 1991). 
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Fig. 1: Map of Nigeria exhibiting its 36 states and the Federal Capital Territory.

Source: www.mapsofworld.com (2014) Nigeria 36 States and Federal Capital Territory.

In broad terms, the south is essentially a zone of tree and root or tuber crops. The middle belt is of mixed root and grain crops. The north is predominantly for grain crops. According to Amayah (2003) “obviously, this pattern is related to the rainfall distribution in terms of its quality and dimension.” The same way, Dow and Downing (2007; 11-27) assert in their book The Atlas of Climate Change: Mapping the World’s Greatest Challenge.


October 2010 marked 50 years of her political independence. The population is over 160million people living in over 25million household (Nigeria Electricity Regulation Commission (NERC), 2014; Aderemi, Eguasa and Ikeh, 2014). In a short time, indelible marks were made: leading athletes, musicians, captains of industry, and celebrated academics are Nigerians. The nation is represented in the Broadway and West End, from Nollywood to Hollywood; as Nobel Prize and Pulitzer Prize winners and most importantly in neighbourhoods and communities where citizens work tirelessly to better the lives of their families and wider communities. The nation is a major player in the world oil and gas business: The sixth world largest reserve of crude and seventh largest producer. She is 4th largest exporter of liquefied natural gas (LNG), largest importer of diesel generator; and she has the largest proven reserve of gas in Africa and ranked 11th in the world (Nigerian National Petroleum Corporation and Ngozi Okonjo-Iweala Polls, 2014). She envisioned to be the 20th largest economy by the year 2020 (Vision 20:2020) (Federal Republic of Nigeria, 2005 and 2013).


Apart from those dotting the outskirt of major cities and towns, manufacturing and other industrial processes and productions are most concentrated at the Lagos-Sango/Ota-Abeokuta-Ibadan industrial axis, Kano-Kaduna-Jos triangle, Assaba-Onitsha-Benin-Sapele-Warri Sector and Aba-Port-Harcourt-Enugu-Onitsha-Owerri Complex (Onyemelukwe, 1978; Amayah, 2003). More than 90 percent of its foreign exchange and about 80 percent of government revenue come from oil industry. Production and revenue have declined in recent times. Government gross revenue is gradually dropping because of disruptions to oil production caused by pilfers and hacking into pipelines, (Nigerian National Petroleum Corporation, 2012).

There is 5900 MW of installed generation capacity. However, only 1600 MW could be generated because most facilities have been poorly maintained. There are proven gas reserves and around 8000 MW of hydro development planned since 2012. There was a plan to increase access to electricity throughout the country by 85% in 2010. This would have called for 16 new power plants, approximately 15,000km of transmission lines, as well as distribution facilities. The power sector has high energy losses (30 - 35 % from generation to billing), a low collection rate (75 - 80 %) and low access to electricity by the population (36 %). There is insufficient cash generation because of these inefficiencies and NEPA and subsequently PHCN were consequently reliant on fuel subsidies and funding of capital projects by the government. Meanwhile, electricity is exported to neighboring Niger Republic via a 132 km interconnection constructed in 1976.


The electrical power demand is high but actual generation is considerably below demand. As a result, energy supply crisis has been on the increase. These led to a proposal for further development of hydropower resources to curtail the crisis (Obi, Offor, and Chidolue, 2013; Oyedepo, 2012).

METHODS

The Study Area was divided into eight zones that coincided with the geopolitical zones and Lagos specially treated as one because of its uniqueness (Amayah, 2003). Data and information were collected from the zones thus: A questionnaire that contains 26 questions was administered among 600 residents of cities and towns, mainly, state capitals, except Warri. The least number of respondents is from South-South, 60. The largest is from Lagos Region, Ikeja, 85; followed by South-West Region (Ibadan), and South-East (Enugu), 80 each. The sample per region is informed by the population density and cost. The regional demarcation coincides with the NIPP planning regions too. See Table I. The respondents for the questionnaire were randomly selected within the cities and towns across sex, professions and religion. None of the respondent is less than 35 years old: They were within 35 and 70 years age cohort. All the respondents had lived in the cities and towns for over 15 years.

Table 1: Distribution of respondents by geo-political regions

	Geo-political Region
	City/Town
	No of Respondents
	% Proportion

	Lagos
	Ikeja
	85
	14.67

	North-West
	Sokoto
	75
	12.50

	North-East
	Yola
	75
	12.50

	North Central
	Kano
	75
	12.50

	Middle Belt
	Minna
	70
	11.67

	South-East
	Enugu
	80
	13.33

	South-West
	Ibadan
	80
	13.33

	South-South
	Warri
	60
	10.00

	Total
	
	600
	100.00


Source: Aderogba, K. A (2014) Field Work.
They responded to questions on sources of power and availability, usage, challenges, alternatives and others. Officers of the defunct Power Holding Company of Nigeria (PHCN), National Integrated Power Project (NIPP) and Electricity Distribution Companies (EDCOs), one each in each of the regions were interviewed on the supplies, distributions and challenges in their respective regions and across the nation. They also offered suggestions for adequacy and sustainability. Relevant Officers of the Federal Ministry of Power and Steel similarly answered questions and offered suggestions. Substantial data and information were also collected from these sources. The Electricity Power Reform Act of 2005 was perused. The activities of NIPP were studied. Ngozi Okonjie-Iweala Polls (NOIPolls), introduced in April 2013 (to explore the perception of Nigerians towards the power sector reforms, the amount of power received daily and expenditure on alternative sources) were read and used. Some power plants were visited and selected members of staff on sites were interviewed. They also provided data and information on the services, challenges and solution for sustainable energy. Photographs were taken of the plants under construction, electricity generating plants and others. The researcher listened to radio and television documentaries. Newspaper cuttings were extensively read and used. No rigorous statistical technics were used for data analysis and presentation but simple tables, charts, maps and photographs. Emphasis is on urban centers.

FINDINGS

Government and Private Efforts and Programs

A fairly comprehensible history of electricity generation and transmission started with Electricity Corporation of Nigeria (ECN). This was rechristened to become National Electric Power Authority (NEPA) to make it more robust in functions and activities nation-wide. When it became inept, it was restructured, re-empowered and re-designated as Power Holding Company of Nigeria (PHCN). The incompetence of PHCN led to clamor from every sector for changes in leadership, strategy, functions, performances and structure. Thus came into existence Nigerian Electricity Regulatory Commission (NERC), National Integrated Power Project (NIPP), Electric Power Sector Reform Act (EPSRA), and Electricity Distribution Companies (EDCOs). NIPP was conceived in 2004 as a fast-track government funded initiative to stabilize electricity supply system while the private-sector led structure of the Electric Power Sector Reform Act (EPSRA) of 2005 took effect. NIPP was originally designed around seven medium sized gas fired power stations in the gas producing states, and the critical transmission infrastructure needed to evacuate the added power into the national grid. A commitment to electrify host communities in the vicinity of the power stations and major substations gave rise to the distribution component of the project. The Federal Government incorporated Niger Delta Power Holding Company Limited (NDPHC) as a limited liability company to serve as the legal vehicle to hold the NIPP assets using private sector-oriented best business practices. A contracted commitment totaled US$12.75 billion had been made on NIPP as at last Quarter of 2013.The last of the efforts are the launching of the ambitious Nigeria Power Sector Reform Road Map and creation of Electricity Distribution Companies because generation and distribution remained dysfunctional and obnoxious (Aderogba, Oredipe and Komolafe, 2010; Agbamuche-Mbu, 2013).
Table 2: Fossil and Hydro Power Stations, capacities, status and year of completion

	Power station
	Installed

Capacity(MW)
	Status
	Year of completion (Purported)
	Location

	Alaoji
	1074
	Operational
	2009/2010
	Aba, Abia State

	Calabar
	561
	Under construction
	2014
	Calabar, Cross rivers

	Egbema
	434
	Under construction
	2012/2013
	Egbema, Imo state

	Geregu I
	414
	Partially operational
	2007
	Geregu, Kogi state

	Geregu II
	434
	Partially operational
	2012
	Geregu, Kogi State

	Ibom
	190
	Partially operational
	2009
	Ikot Abasi, Cross rivers

	Olorunshogo I
	336
	Partially Operational
	2007
	Olorunshogo, Ogun State

	Oloronsogo  II
	675
	Partially operational
	2012
	Olorunsogo, Ogun state

	Ihovbor
	450
	Under construction
	2012-2013
	Benin City, Edo state

	Omotosho I
	336
	Operational
	2005
	Omotosho, Ondo State

	Omotosho II
	450
	Partially operational
	2012
	Omotosho, Ondo State

	Sapele I
	1020
	Partially Operational
	1978/1981
	Sapele, Delta State

	Sapele II
	450
	Operational
	2012
	Sapele, Delta State

	Omoku I
	150
	Operational
	2005
	Omoku, Rivers State

	Omoku II
	225
	Under construction
	2013
	Omoku, Rivers State

	Okpai
	480
	Operational
	2005
	Okpai, Delta State

	Afam VI
	624
	Operational
	2009/2010
	Afam Rivers State

	Afam IV and V
	726
	Partially operational
	1982/2002
	Afam, Rivers State

	Aba
	140
	Under constructions
	2013
	Aba, Abia State

	AES Barges
	270
	Operational
	2001
	Egbin, Lagos State

	Egbin
	1320
	Partially Operational
	!985/1986
	Egbin, Lagos State

	Delta– Ughelli
	900
	Partially Operational
	1966/1990
	Ughelli, Delta State

	Kainji
	800
	Operational
	1968
	Kainji, Niger State

	Jebba
	540
	Operational
	1985
	Jebba, Niger State

	Shiroro
	600
	Operational
	1990
	Kaduna, Kaduna State

	Zamfara
	100
	Partially Operational
	2012
	Buzuru, Zamfara State

	Gbarain 
	254
	Under construction
	
	Gbarain, Bayelsa state

	Itobe
	1200
	Planned
	2015-2018
	Itobe, Kogi State


Source: Federal Ministry of Power and Steel, Abuja.
Thus, there are power generation and transmission facilities and structures across cities and towns nation-wide. Table 2 shows the fossil and hydro power stations, installed capacities and status. 1200KW of Itobe will be coal based and it is planned for 2015-2020 in Kogi State. Alaoji (1074 MW), Omotosho I (336 MW), Sapele II (450 MW), Omoku I (150 MW), Afam VI (624 MW), AE Barges (270 MW), Kainji (800 MW), Jebba (540 MW) and Shiroro (600 MW) (see Table 2) have all stared operations. A few others are under construction and or partially in operation. Altogether, it is expected that by 2020, the nation will have a pull of over 15,000KW. It is of interest to note that hydro based is concentrated to the north while gas turbines are those of the south. Plates 1 (a) and (b) are two different power plants under construction as part of the efforts towards realizing the planned. Fig. 2 shows the purported Power Grid for the nation that ought to be ostensibly sufficient at least up to the year ending 2014.

  (a)                                                        (b)
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Plates 1(a) Power Plant under construction at Ughelli and (b) Sapele I.
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Source: Federal Ministry of Power and Steel, Abuja.
Fig. 2: 10,000MW Power Grid Map of Nigeria up to 2014.
Table 3 also shows the anticipated energy that is planned to be delivered to Distribution Companies (DISCOs) between 2013 and 2017. It is hoped that generated install capacity will increase from 10,000MW of 2013 to 16,00MW in 2017. Also delivery to the grid (after 5% plant use and losses) will increase from 49,932GWh of 2013 to 79,891GWh in 2017; and delivery to the DISCOs will increase from 44,439GWh of 2013 to 71,103GWh (after 11% TCN gross losses) in 2017; see Table 3.

Table 3: Assumed energy that could be delivered to DISCOs between 2013 and 2017.
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Source: Federal Ministry of Power and Steel, Abuja.

The NIPP divided the nation into eight planning regions, namely: Lagos, North, North-West, North-East, Central, South-West, South-South, and South-East regions in order to: 

i. have a good frame work for the new master plan and to seamlessly integrate the existing grid/ongoing project into new plans; 

ii. develop transmission infrastructures on the basis of load demand forecast for the various regions; and 

iii. enable Transmission Companies of Nigeria (TCN) develop a complete array of potential solutions to transmission deficiencies across the regions, evaluate them for their contributions to reliability and least objectives.

Other efforts of the government include establishment of Presidential Task Force on Power with a Board that was charged with a responsibility of charting an ambitious Power Reform Road Map, among others.


There have been seminars, workshops, conferences, brainstorming sessions etc to ensure better and sustainable supplies. Among them was the forum tagged Gas to Power Brainstorm Retreat organised by the Power and Steel Ministry, to provide platform for identifying and resolving the causes of incessant interruption of gas to the gas fired electricity plants. There the Minister challenged participants to regard issues around power as national emergency, which deserves all patriotic instincts in the provision of workable solutions. He also charged all gas companies operating in the country to find solution to the persistent shortage of product to energize power generating plants. It was at that forum that (Dagogo-Jack, 2014) asserts that: 

The load shedding… has its origins in the fact that once consumers witnessed increasing supply and reliability, previously suppressed or migrated demand started returning to the grid. People who used to only put on air-conditioning unit at their homes when using their small generators now put on all units at home'

He concludes his submission with the following recommendations:

 “…. to build a market where new investors come in to spend money on new capacity, our recovery cost model must be competitive. We have just rolled out the privatised market. It will go through teething challenges but we shall overcome all. This has been the case in all previous power reforms undertaken in other countries, and I’m definite our market and supply stabilisation period will be far shorter than many who have done this.”

Also, with the aim of monitoring the progress made so far in the power sector reforms, Ngozi Okonjie-Iweala Polls (NOIPolls) was introduced as the Power Polls in April, 2013 to explore the perception of populace towards power sector reforms, amount of power supply received daily and expenditure on alternative sources of power. In different ways, State governments have contributed to local grids within their states and their liaison offices. Similarly, Local Government Councils are not left out. They generate energy for offices, schools, hospitals and maternity homes, dams, guest houses and others.

Private Sector Participation

However, to complement and or supplement these efforts and programmes and more importantly to seek for alternatives, there were private endeavors. Power plants of different makes and capacities are common features in residential homes, offices, schools and colleges, hospitals and maternity homes, religious shrines, churches and mosques, streets and estates etc. There is rarely no home without an electricity generating plant. No serious business without a set.    

       


(a)                                                


(b)
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(g)                                                                   (h)
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Plates 2: (a) Broken-down 100KVA generator in a manufacturing Company in Port-Harcourt; (b) A set of 3,00KVA generators in a bottling company at Ikeja, Lagos; (c) Workshop of a generator repairer with customers, spares and sets awaiting repairs/services in Yola; (d) A set each for each business set-ups at Onitsha Market;  (e) Sets of “I pass my neighbor” generators and a female fueling her own in Sokoto;  (f) Set of generators with oozing  fumes beside stalls at Wuse Market at Abuja; (g) A guy with 5KVA generator in the business of charging cell phone batteries in Kaduna; (h) Carcasses of generators awaiting attention to put them in order for use at Ibadan.

The size, type and capacity are determined by some factors, namely, size of business/production, size and capability of families and individual preferences and others. See Plate 2 (a) – (h): Different types of electricity generators and how they are being put into use. Coal, candle, gas (LNG), fire wood, kerosene lantern, diesel oil, inverter, solar panel, premium motor spirit (PMS) and others are among common alternatives. Again, the alternatives applied depend on various parameters. Those are beyond the scope of this work.


But more interestingly, a number of national and multinational organizations, namely, Nigerian National Petroleum Corporation (NNPC), Department of Petroleum Resources (DPR), Shell Petroleum Development Company (SPDC), Seplat, Nigerian Gas Company (NGC), Nigerian Liquefied Natural Gas Company (NLNG), Petrolog, BCS Energy, Gas Aggregation Company of Nigeria (GACN) and others are making significant contributions in their areas of operations and services. Often, it is part of their usual social responsibilities to communities, particularly in their areas of operations and services.


Stakeholders in the industrial and economic development programs similarly contributed directly and inadvertently towards sustainable energy. A good example is the Nnewi business group in Anambra State that called for a state of emergency in power supply in the area. They galvanised to set up an independent power supply source since reliance on government has not helped. Rising from the one-day electricity summit, the business and economic groups of the state noted the need for an independent power project as a lasting solution for the power needs of the area and urged all capable investors in Nnewi Area to show interest in the IPP project. In spite of the elaborate efforts, programmes and huge investments, there are enormous challenges and intractable adversities.

THE CHALLENGES AND EFFECTS
Immediate and Remote Challenges

Every stake holder disdained the situations and called for change in strategy, efforts and commitments (Ugbabe, 2014; Aderogba, Oredipe and Komolafe, 2010; Oyedepo, 2012; Adeniyi, 2014; Agbamuche-Mba, 2014). There are immediate and remote causes of the challenges. Table 4 gives an array of the cause of inefficacy/decay. The 600 respondents (100.00%) to the questionnaire affirm that the decays are due to inadequate power generation and distribution, government/political unwillingness, lack of patriotism, lack of individual commitment in the sector and others (specified). 
Table 4: Major causes of inefficiency and decay in the power sector
	Causes of Decay
	Number of
	Present proportions

	Inadequate industries and market structures 
	510
	85.00

	Insufficient use of electricity by consumers 
	210
	35.00

	Lack of capital for investment 
	12
	2.00

	In efficient usage of capacity 
	117
	19.50

	Inadequate power generation and distribution 
	600
	100.00

	Vandalism of gas pipeline  facilities 
	588
	98.00

	Obsolete transmission and distribution systems
	568
	94.67

	Inadequate Manpower
	238
	39.67

	Inappropriate pricing of unit of Gas supplied
	588
	98.00

	Inappropriate pricing of units of power supply
	501
	83.50

	Government / Political unwillingness
	600
	100.00

	Lack of consideration for how gas will be supplied 
	589
	98.17

	Lack of Fund
	32
	5.33

	Insufficient gas for operating power plants
	511
	85.17

	Inefficient regulation 
	502
	83.67

	Lack of individual commitment 
	600
	100.00

	Lack of skills 
	98
	16.33

	Lack of patriotisms
	600
	100.00

	Sharp practices in the sector
	600
	100.00

	Others (Specified)
	600
	100.00


Source: Aderogba, K. A. 2014). Field Work.
Others are inefficient regulations (83.67%), insufficient gas for operating power plants (85.17%), lack of consideration for how gas will be supplied to power plants (98.17%), inappropriate pricing of unit of gas supplied (98.00%),  inappropriate pricing of units of power supplied (83.50%), obsolete transmission and distribution systems (94.67%), vandalism of gas pipeline  facilities (98.00%) and inadequate industries and market structures (85.00%). Less than 40.00% (35.00%) picked ‘insufficient use of electricity by consumers.’ See Table 4.


The Nigerian Electricity Regulatory Commission (NERC) asserts that the over N10 billion invested by the Federal Government to secure over 5000 megawatts of electricity under the Nigerian Integrated Power Projects ( NIPP) in Niger Delta areas was wasting away due to challenges of gas supply. Most of the projects were struggling to commence operations because gas supply was not adequately considered before the procurement. Power plants were being established without due regard to gas supply or transmission capacities. Power plants were proposed and or built in places where there are no gas transportation and transmission facilities. Past governments were unable to integrate electricity generation and distribution into the nation’s development plans – failing to recognize that the population is fast growing and so also the relative growth and development of the economy and needs.


Again, Fig. 3 shows the incidences of pipeline vandalism over a period of 10 years, 2002 to 2011. It was highest in 2006, (over 3,750 incidences) the second year of the inauguration of NIPP but gradually stemmed down to its lowest level in 7 years, that is, in 2010. But it abruptly rose again to more than double (over 2,750 incidences) in 2011 (Nigerian National Petroleum Corporation (NNPC) (2012); and see Fig. 3. 
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Fig. 3: Incidences of pipeline vandalism in Nigeria (2002 – 2011).
Source: Nigerian National Petroleum Corporation (NNPC), Abuja.

(a)                                                                   (b)

           

Plates 3: (a) Unsafe act in the maintenance of national grid; and (b) Frantic effort by a Team of engineers working on a 1,000KVA generator to ensure company production.
Conversely, there were unsafe acts and non-value added activities that pervaded businesses and homes in the search for power. See Plates 3 (a) and (b). The scenarios call for elaborate collaborative efforts between governments, organized bodies and members of the public.

Effects on growth and development

The above have impacted negatively on individuals, families, groups and businesses. How and why, Table 5 accentuates: The respondents picked more than one choice. All of the respondents, 600 (100.00%) assert that it leads to high cost of productions and or limits productions, loss of life and property, unemployment/ under employment, limits industrialization, limits investment and investment opportunities, wastes resources, decreases economic propensity, power outage /total darkness days and nights, seeking for alternatives at all cost, damages tools, electronics, machines and equipment, deters research and development, deters effective teaching and learning, extortion of tax payers who often bear the brunt by having to contribute for purchase of new transformers and cables, compromises quality of products and services and others (specified). See Table 5.
Table 5: Effects/impacts of poor quality of power supply in Nigeria.

	Effects 
	No of respondents 
	% Proportion 

	High cost of living 
	588
	98.00

	High cost of social services
	520
	86.67

	High cost of production 
	600
	100.00

	Limits production 
	600
	100.00

	Loss of life and properties 
	600
	100.00

	Pollution (of Air, Water and Land)
	561
	93.50

	Unemployment /under employment 
	600
	100.00

	Limits industrialization 
	600
	100.00

	Limits investment 
	600
	100.00

	Limits communication and social interactions 
	508
	84.67

	High cost of entertainment and recreation 
	588
	98.00

	Wastes of resources (tangible and intangible)
	600
	100.00

	Decreases Economic Propensity
	600
	100.00

	Power Outage /Total Darkness Days and nights
	600
	100.00

	Seeking for alternatives at all cost
	600
	100.00

	Damage to tools, electronics, machines & equipment 
	600
	100.00

	Facilitates criminal activities 
	566
	94.33

	Deters research and development 
	600
	100.00

	Extortion of tax payers
	600
	100.00

	Deters effective teaching and learning 
	600
	100.00

	Compromises quality of products and services 
	600
	100.00

	Others (Specified)
	600
	100.00


Source: Aderogba, K. A. 2014). Field Work.
There is none of the choices picked by less than 80.00% of the respondents. 98.00% picked high cost of living, 86.67% picked high cost of social services, 93.50% picked pollution (of air, water and land) and it limits communication and social interaction, (84.67%). 98.00% and 94.33% respectively assert that it result in high cost of entertainment and recreation; and facilitates criminal activities; see Table 5. The situation is precarious and parlous.

DISCUSSION
Other than insecurity and inadequate infrastructure, principally the precarious power supply, the country could have been referred to as the largest economy in Africa and premier investment destination on the continent. Electricity generation and distribution have come a long way; and generation, transmission and logistics have been branded by series of challenges. Governments and government agencies have existed and strived to generate and transmit. The nation is endowed with abundant gas resources but it has not been put to profitable uses. Since 1999 alone, over $20 billion might have been spent on various projects as supplementary to initial spending. Since the enactment of the Energy Reform Act in 2005, “we should by now have procured more than 7000 megawatts if we had prudently implemented power procurement as required by the Act.” The Act provided a framework for procurement of power and other services to ensure prudence and transparency, but processes had not been followed, though the NIPP was well intentioned. The processes for procuring the services were neither transparent nor prudent. “They did not go through regulatory review. Since the regulator did not approve these projects it cannot establish whether they were procured at all or at reasonable prices.” Power supply across the federation worsened since Quarter 1, 2014, a survey by NOIPolls (2014) revealed. The poll results went further to say that:
…. power supply nationwide worsened in March and that majority of Nigerians (54 per cent) claimed that the situation had worsened during the period. Another 17 per cent said they saw no difference at all, bringing the figure to a total of 71 per cent.  …. This month (March) shows an all-time low rating of power; 29 per cent for those who experienced an improvement over the 15-month period that NOIPolls has tracked improvements in household power supply nationwide.


It was part of the survey conducted to gauge the opinion and perception of the populace regarding the approval rating and performance of the government on key elements of its Transformation Agenda and the state of power supply in particular.


Past governments were unable to integrate electricity generation and distribution into the nation’s development plans. The Nigerian Electricity Regulatory Commission, (NERC) asserts that the over N10 billion invested by the Federal Government to secure over 5000 megawatts of electricity under the Nigerian Integrated Power Projects, NIPP, in Niger Delta areas was wasting away due to challenges of gas supply. Most of the projects were struggling to commence operations because gas supply was not adequately considered before the procurement. Power plants were being established without due regard to gas supply or transmission capacities. The plants were proposed and or built in places where there are no gas transportation and transmission facilities. A case in point is the Nigerian Integrated Power Project, NIPP: Government invested over N10 billion to procure over 5000 megawatts in the Niger Delta area without proper planning the gas supply and transmission facilities that must go along with the plant. The nation now produces less than 4,000MW. Comparatively, this is not the case in other climes, not even in West African sub-region. Manufacturing and servicing companies such as Michelin, Dunlop and Liver Brothers and others have massively migrated out of Nigeria to other African states resulting in unemployment in one hand and high cost of goods and services on the other.


Considering the economic potentials of the country and the rapidly growing population, the planned/projected paltry quantity will be derogatory and frustrating in the nearest future. Rather, there must be a projection and target of 50,000KW or more by 2020. Otherwise, the potential economic predisposition and vision 20:2020 may turn out to be intractable among the comity of Nations in African sub-region.

RECOMMENDATION AND CONCLUSION
The importance of energy in the socio economic life of any nation cannot be over emphasised. Currently, power supply is inadequate and the associated infrastructures are dysfunctional. If the economy must be revamped, sustainable and the vision 20:2020 realised, energy must be produced in sufficient quality and quantity and properly managed to drive a double digit GDP growth. Power generation, transmission and logistics have been branded by series of challenges. It is time government and other stakeholder leave no stone unturned to ameliorate on the supply and the systems of supply. The state deserves all patriotic instincts in the provision of workable solutions: Individual, group and government political will must be re-examined and re-directed for functional and sustainable power supply. As a matter of urgency:

i. Government must give immediate intervention to ensure adequate gas supply to all power stations and the newly inaugurated NIPP projects to enable them to function optimally; 

ii. Government must sanction all individuals and organizations saddled with the responsibility of supplying gas to NIPP stations but failed; 

iii. Subsequent gas-fired plants must be planned to and located at sources of gas, and to use dual fuel turbines to allow operations using either gas or diesel oil;

iv. The Federal Government must expedite action in strengthening the existing power substations including the new ones; 
v. The EDISCOs must educate members of the public to keep them abreast of their missions and visions, and live up to expectations; 

vi. Gas Master Plan, must be completed in a virtuous time to make the sub-sector realise the proposed link pipeline project that will join the eastern flank to the Western-Lagos-Escarvos line to ensure gas connectivity for harnessed utilization for operations in all required locations;

vii. Through Nigerian National Petroleum Corporation (NNPC), all gas companies operating in the country, on-shore and off-shore, must be charged with the responsibility of making gas available, at reasonable commercial prize per unit, to energize power generating plants;

viii. The challenges of pipeline vandalism must be arrested by using community vanguards and vigilante groups to protect the pipeline infrastructure in the water ways and creeks; and the system updated and maintained to ensure uninterrupted supply of gas to the plants; 

ix. There must be further studies into the distribution network, over-loading, transmission faults, under-voltage (low current) and other transmission bottlenecks;

x. Smart meters can be endowed with prepaid billing systems to assist consumers escape the spurious and exaggerated bills received from DSCOs;

xi. The country is endowed with a number of rivers with features that are favorable for Hydro-electric Power. These may be harnessed to its fullest advantage particularly in the middle and northern parts of the country;

xii. At the interim, resources could be pulled. Generators of various capacities, inverters, solar sources of energy etc being operated by businesses, governments and others could be pulled together to enhanced and maximize benefits to larger members of communities and businesses. There could be modalities for harnessing all of such efforts to the advantage of larger groups and businesses; and

xiii. A robust power system with fault-ride through capability of electricity grids is an essential requirement in line with best practices.

However, reliance on the present public power supply will obviously be inadequate and irrational. Should the present situation persists, it will be calamitous for sustainability. For now, planning and development should be towards meeting up the energy demands of the big and small consumers, either in the long, short or medium terms. Consumers, government agencies, industrialists and stakeholders in the sector, including independent power producers, etc, must work in collaboration to supplement and or complement supplies from the national grid. Experiences of countries such as Germany and Spain of fee-in-tariff mechanism may be planned to suit the market: Consumers may be sensitized to become micro-generators using embed generation: household that can afford to invest in solar photo-voltaic (PV) on rooftops will receive fixed charges for every KW of electricity contributed to the grid. Similarly, it makes both economic and environmental sense if energy recovery technologies that convert animal wastes to biogas, used for both cooking and electricity generation can be harnessed and applied for community and small scale industry energy system.


In every respect, government must set both the policies and regulatory framework right. Policies and development plans must be pursued aggressively and sincerely by current and future governments and governance. Though government has started to roll back the inertia of the past, the enacted Nigerian Oil and Gas Content Development Law of 2010, it should not just stop at that. It should ensure it spread to all facets of the economy and the agencies put in charge are monitoring.
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APPENDIX
Selected Captions, headlines, opinions, cartoons and titles in Nigerian Dailies, weekly, periodicals and Magazines

Nigeria gets $1.7 bn World Bank Loan for electricity

Power Supply Worst in Q4 of 2013

Banning generators in Nigeria

When would electricity flow?

The cities and towns have been vilagerized by lack of electricity

Light inside: the experience of independent power projects in Nigeria

Power Reforms: Senate demands end to estimated billing

What is the solution to persistent darkness?

Lack of electricity has driven away the juggernauts of the industry

Electricity firms plan to raise service charge

When Will the Light Stay On?

Feature: Lighting-up Rural Nigeria

Poor Planning Slowed Down NIPP

Nigeria still in the darks several years after independence

Nigeria’s Power in 2014: Prospects and Challenges

Power would increase Nigeria growth rate brainstorming retreat

Let’s stop lying to ourselves

Gas to power

…as generator fumes kill 5 in Ibadan

Reliable power for Africa’s booming economy

Power structure investment: Federal government unveils $3M risk

Power Minister, stock brokers to partner on DISCOs funding

Nebo tasks Gas Companies to end product shortage

The president lunched the power sector road map

Weighing the implications of the delayed power projects

World banks $8B on power, orders coming for Nigeria

Light must come darkness must disappeared

Electricity generation drops to 1,714MWH/H

No power …. no investments

Trajectory to power supply and socio-economic development in Nigeria

We just pay for darkness

Community protests alleged exploitation by EEDC

Dangote Cement laments high cost of production …. due to electricity

FG admits flaws in power sector privatization

Electricity holds down Nigeria’s economic growth

Replace estimated bills with pre-paid meters

Generator fume kills family of 7 in Lagos

Electricity in Nigeria: Let there be light

Traduce about power supply…..

Source: Compiled from Nigerian dailies, periodicals and magazines of Quarter 1, 2014.
Sokoto Journal of the Social Sciences Vol. 5: No.1, March, 2015
 

              
            3

