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Message from the President

President of the Nigerian Association for Energy

Economic (NAEE) and Chair of the NAEE Council at
the 8" NAEE/IAEE held at the University of Ibadan, Ibadan
in April 2015. T sincerely appreciate the cooperation of all
NAEE members, thus far, since I assumed the NAEE
presidency. I accepted to serve as the NAEE President,
having served previously as the 2008 President of USAEE and the 2014 IAEE President in order
to sustain the prominence of NAEE as an estimable affiliate of TAEE and a formidable
stakeholder in the energy sector in Nigeria and beyond. It is therefore appropriate to formally use
this medium to commend again the erudite Professor of Energy Economics and the Immediate
Past President of NAEE, Professor Adeola Adenikinju, for the tremendous work he has done
over the years with respect to the admirable status of NAEE in the Nigerian energy sector and
among energy professionals in [AEE Affiliates worldwide.

NAEE recorded as high as 300 members at one time or the other since its inception and the
growth in student membership over the last decade makes NAEE's future tremendously promising.
I'sincerely hope we can grow our membership to 500 members before the expiration of my term of
office. New strategies to grow NAEE membership through institutional membership in the public,
academia and private sectors; and invitation to new and keeping existing members to foster a
closer interactions between these sectors are essential to accomplish NAEE long term goal. The
long term strategy to accomplish this goal is entwined with the IAEE strategy to advance
knowledge, promote understanding and applications of economics across all aspects of energy
issues, challenges and outlook. NAEE shall endeavour to position itself strategically to facilitate
information flow on energy economics and policy issues amongst energy professionals in
government, industry, and academia in Nigeria. Its overall expected outcome isto remainasolid
bridge that links custodians of knowledge and tools for energy economics education with the
users of knowledge and tools to solve energy problems confronting Nigeria, Africa and in the
world in general.

Thus, NAEE inaugurated a World Energy Day Celebration for the first time in Nigeria on
21" October 2015. Several dignitaries from the energy sector participated in the energy walk
designed to mark the day. The VP Publications and Conferences, Dr. Hassan Mahmoud of the
Central Bank of Nigeria (CBN), the Treasurer, Mrs. Priscilla Ekpe of Petroleum Products Pricing
Regulatory Authority (PPPRA), and the entire NAEE Local Organizing Committee of World
Energy Day celebration are highly commended for the success of the event. NAEE looks
forward to coordinating the celebration in 2016 as well. Furthermore, NAEE has successfully
hosted eight International Energy Economics Conferences in Nigeria since 2008. The 9"
NAEE/IAEE International Conference themed “Energising Emerging Economies: The Role of
Natural Gas and Renewable Energy” will be held on 24-26 April 2016 at Sheraton Hotels, Abuja.
The conference is poised to discuss the energy supply options for energising emerging
economies like Nigeria. Energy, by global consensus, is the bedrock for economic development
ofany nation. Thus, treating oil and gas resources primarily as sources of energy tend to promote
economic growth and development faster than treating oil and gas resources as income or
revenue sources. The latter approach tends to encourage income redistribution and transfer
payments with limited impact on sustainable economic development thereby heightening the
resource curse phenomenon.

I am very much honoured to have been elected as the

(Continued on page 2)
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Perhaps, you will permit me to use this opportunity to reiterate some perspectives that [
have offered or shared severally in the past, on the declining trend in crude oil prices and its
implications on the economy of Nigeria within the context of the quest for access to affordable,
sustainable and secure energy. There is no doubt that access to affordable energy is vital for
human survival and economic development of the human race. It is well known that over a
billion people around the globe, especially in developing sub-Saharan Africa countries, and in
rural areas are without access to basic energy services. Thus, falling oil prices makes access to
energy affordable to a large extent, at least in the short run. There is an indirect correlation
between oil consumption and economic growth in countries with pragmatic petroleum policies
that are geared towards maximisation of national interests rather than personal interest. This
implies that when the price of oil goes down, oil consumption can be expected to rise, ceferis
paribus,and for the most part, economic growth and development can be expected to rise as well.

Furthermore, I hasten to add that falling oil prices should be viewed as an opportunity to
diversify the economy of Nigeria and to do away with the gorilla called petroleum subsidy. We
have been here before in the early to mid-1980s and Nigeria survived. Let me opine also that
falling oil prices offers Nigeria an opportunity to cut wastage in spending, to set aside fiscal
irresponsibility, to reduce overdependence on oil permanently, and to get rid of bloated
governance spending expenses. Further, with the requisite political will, Nigeria needs to take
advantage of the low global oil price decline to allow the pump price of petrol in the Nigerian
petroleum product market to determine the prevailing market clearing price or adopt
petroleum product export parity pricing mechanism to set its price. This will facilitate bidding
farewell to petroleum subsidies forever and ever in Nigeria. It also offers a unique opportunity
to deregulate the downstream oil and natural gas markets.

In closing, I would like to bring to your attention several upcoming IAEE International
conferences worldwide. The 39" Annual IAEE International Conference will be held 19-22
June 2016 at the Norwegian School of Economics (NHH) in Bergen, Norway. The conference
theme in Bergen, Norway is, “Energy: Expectations and Uncertainty.” I also would want to
bring to your attention other and remaining IAEE endorsed or sponsored Conferences in2016.
The 34" USAEE/IAEE North American Conference will be held in Tulsa, Oklahoma on 23-26
October 2016. The theme of the Conference is, “Implications of North American Energy Self-
Sufficiency.” There is also the 1st IAEE Eurasian Conference, which will take place in Baku,
Azerbaijan between 28 and 31 August 2016, and will focus on energy economic issues of the
Caspian region. The theme of the Conference is, “Energy Economics Emerging from the Caspian
Region: Challenges and Opportunities.” Please visit IAEE website for more information on these
conferences. I certainly hope several NAEE members would take advantage of these capacity
development opportunities.

Finally, I would like to sincerely offer my great appreciation, delight and gratitude, on
behalf of the NAEE, to his Excellency, the Vice President of the Federal Republic of Nigeria,
Professor Yemi Osinbajo (SAN). His Excellency hosted members of the NAEE Council on a
courtesy call at the Presidency despite his busy schedule on 18" February 2016. NAEE also
appreciates his Excellency for accepting, official duty permitting, to be our Distinguished
Guest of Honour to declare open the 9" NAEE/IAEE International Conference. It is also
appropriate to recognise NAEE Conference sponsors and supporters, over the years, including
but not limited to the following institutions and individuals: Nigerian National Petroleum
Corporation (NNPC), CBN, Nigerian National Petroleum Corporation (NNPC), Energia,
PPPRA, Shell, Chevron, National Petroleum Investment Management Services (NAPIMS),
Nigerian Petroleum Development Company (NPDC), Nigerian Electricity Regulatory
Commission (NERC), Platform Energy, Seplat, Schlumberger, Centre for Petroleum, Energy
Economics and Law (CPEEL) University of Ibadan, Emerald Energy Institute University of
Port Harcourt (EEI UNIPORT), Energy Commission of Nigeria (ECN), International
Association for Energy Economics (IAEE), Dr. Emmanuel Egbogah, Engr. Fisoye Delano,
Professor Adeola Adenikinju, Professor Akin Iwayemi,and others.

Thank you for reading NAEE Energy Forum and may God bless the Federal Republic of
Nigeria.

PROFESSOR WUMI ILEDARE
NAEE President
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Mission Statement

The Association is a nationwide
nonprofit organization with a
membership drawn from business,
government, the academia and other
professionals and a mission to
advance the understanding and
application of economics across all
facets of energy development and
use, including theory, business,
public policy, and environmental
consideration.

To this end, the Association:

*  Provides a forum for the
exchange of ideas,
advancement and
professional experiences in
energy economics;

*  Promotes the development
and education of energy
professionals;

*  Fosters an improved
understanding of energy
economics and energy
related issues by all
interested parties; and

*  Provides a forum for
contribution to national
discourse on energy policy
issues in Nigeria.
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Editor’s Note

elcome to the fourth edition of the NAEE Energy Forum, the official

Newsletter of the Nigerian Association for Energy Economics (NAEE). Whata

year 2015 had been! In our third edition, members raised concerns with regard
to the impact the volatility in the international oil market would likely have on the
economies of countries heavily dependent on oil for income, countries like Nigeria. In
some instances, predictions for tough times were made. Past forward to 2016, some of
these predictions, as they relate to Nigeria, have already proven extremely, and in some
instances startlingly, accurate. We have witnessed a year in which the economy of Nigeria
was described by some analysts as being in a state of stasis. A year when policymakers
grappled with mounting challenges not only in the petroleum sector, where the price of
crude oil in the international oil market remained stubbornly low, but also in the electricity
sector where an almost total collapse occurred on 31% March 2016, with all the distribution
companies receiving zero megawatts allocation from the system operator, the Transmission
Company of Nigeria. Members of the Forum have therefore dedicated time and energy in
uncovering some of the causes of the problems encountered and proffering creative and
innovative solutions to the problems.

In his paper, Professor Wumi Iledare recalled, with nostalgia, the days when
agricultural and solid mineral resources in Nigeria were the drivers of the nation's
industrial revitalisation. While conceding that the oil and gas sector, though in turmoil, will
continue to play a critical role, in the short term and medium term, in the national economy,
he proffered some strategic options that would ensure the maximisation of the value of the
sector, while at the same time diversifying the sources of income for the economic
development of Nigeria.

Professor Adeola Adenikinju and Ayooluwa Adewole examined the impact on
Nigeria of the lift of sanctions on export of Iranian oil. The authors posit that the influx of
Iranian oil, which is likely to be doubled in the medium term, can lead to further saturation
of'the oil market and, in turn, further downward pressure on crude oil prices. The outcome
could have significant implications on Nigeria's economy on multiple fronts. One of such
fronts is the nation's budget where downward revision of the oil benchmark, a necessity in the
current convoluted situation, will result in a wider budget deficit. They advocate for vertical
and horizontal restructuring of the oil industry in order to optimally benefit the economy.

The inextricable nexus between petroleum resources and the electricity industry in
Nigeria, especially as it relates to the recurrence of persistent shortages of both vital
commodities simultaneously, is explored by Professor Akin Iwayemi. The double-
pronged approach identified salient factual and statistical reasons for the supply
conundrum in both sectors. The author succinctly articulates a step-by-step holistic
framework for an efficient and sustainable exit strategy from the “economically and
politically embarrassing” situation of inadequate and epileptic petroleum and electricity
supply in the country. He further advocates for evidence-based research to identify cogent
approaches that would extricate Nigeria from the present dire economic crisis and prepare
itforaviable post-oil era.

Terfa W. Abraham writes his views on the discourse on the pros and cons of the
devaluation of Nigeria's currency, the Naira, relative to the United States dollar. In view of
the dwindling crude oil price in the international oil market, the author analysed data on the
all share indexes of the Nigerian Stock Exchange, crude oil prices, and exchange rate for
two periods: 2008 — 2009 and 2012 — 2015. His findings and the policy implications of
such findings are illuminating and profound.

In response to the call for novel solutions to the current insecurity of supply in the
electricity sector in Nigeria, Obehi Ebewele explores the level of acceptability and
preparedness of Nigeria for the introduction of Smart Metering in order to combat
electricity losses in the industry. The author ran the outcome of deployment of the
technology in other jurisdictions through a filter, sifted and itemised the advantages and
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disadvantages ofthe technology for the consideration of policymakers in Nigeria.

Balkisu Saidu and Safiyyah Ummu Mohammed examine the legal responsibilities of
electricity supplier to the consumer, especially in cases of irregular power supply. Their
findings indicate a disconnect between the mandatory provision of the Electric Power
Sector Reform Act 2005, which requires the regulator to develop standards for the
payment of compensation to consumers who do not enjoy regular power supply and the
reality on the ground. They advocate for proper implementation of the legislation in order
to bring the words of the law to life. The article by Adejola Adenike examines the level
of 'electricity illiteracy' of Nigerians; illiteracy that results from failure to “acquire
knowledge” on the cost and benefits of inefficient use of electricity. The author decried
the prevalence of waste of electricity as a result of inefficient use through conscious and
unconscious habits. She raised some critical questions that require the attention and
critical thinking of every Nigerian in their resolution.

Ogunyiola Ayorinde Joshua analysed the implication of the development of shale
oil in one of the world's largest importers of Nigeria's crude oil, China. Such
development, according to the author, presents a double threat of decline in global oil
price and dwindling market for Nigeria's oil export, which ultimately could lead to
further deterioration of the Nigerian economy. He attributed the financial woes of
Nigeria to its decades of over-dependence on crude oil for its revenue, exposing the
country's economy to macroeconomic shocks: fallen crude oil revenue, rising external
debt, depreciating exchangerates, declining foreign exchange reserves!

Toeing the same line of shale, Oluwasola E. Omoju and Terfa W. Abraham, while

acknowledging that China stands to benefit from its shale oil development economically,
socially and environmentally, they identified some constraints that China faces in its
shale gas development plans. Comparable cost advantage of import of conventional
gas, complicated pipeline access procedure, 'unfriendly' geology, limited expertise,
inadequate transportation (pipeline) infrastructure, shortage of water supply,
environmental concerns, lack of open and competitive business environment, all
combine to make the shale gas production more difficult than usual.
Olusanya E. Olubusoye and OlaOluwa S. Yaya present a statistical time series analysis of
the impact of volatility in the petroleum pricing markets. They applied the fractional
integration techniques, symmetric and asymmetric volatility modelling, and Jump robust
volatility modelling to estimate the persistence approach and determine appropriate
volatility model for the log-returns of prices of crude oil and other petroleum products.

Apart from these captivating articles, the President's message captures information
onup-coming events of the IAEE and NAEE. We also have a section containing excerpt of
events at the 8" NAEE Annual International Conference held 26-28 April 2015 at the
Trenchard Hall, University of Ibadan, in the historic city of Tbadan, Nigeria.

Let me also use this medium to congratulate our Administrative Officer at the
NAEE, BukolaAtinuke Elehin, and her hubby Opeyemi Emmanuel for their successful
and colourful nuptials in the month of March 2016. This is wishing you blessed union
and wonderful God-fearing children.

Our appreciation goes to all the contributors to this edition. We look forward to
your continued contributions and support; and welcome suggestions, views and
comments on all aspects of the Newsletter. We also welcome articles on any subject of
interest to NAEE members for publication in next edition, which issue will coincide
with the NAEE Tenth (10th) Year Anniversary. Articles should be in English using the
MS Word (1997-2007) format and Times New Roman font style font size 12. Text
layout should be kept simple, with regular headings, subheadings (where appropriate)
and paragraphs. Articles should be in the region of 700-1,500 words; and should
include the contributor's name, email address, phone number and affiliation. Pictures
may be included in a separate file in JPEG format. Our contact email addresses are:
admin@naee.org.ng and balkisaidu@yahoo.co.uk.

We remain grateful to you for your patronage!

DR BALKISU SAIDU
April, 2016
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Petroleum and Nigeria Economy: Strategic Options

for Sustainable Economic Development

Wumi lledare, Ph.D. SFUSAEE, DFNAEE*

Background

Agricultural production, solid minerals trade and utilisation, before the discovery of

petroleum, anchored Nigeria's economy. Coal met fully the needs of the railway system and

electricity supply, while tin yielded substantial foreign exchange earnings for the nation and

there were many employment opportunities in the nation. The potential of Nigeria to

become a highly prosperous economic power, with its large human and natural resources,

has over the years, remain elusive, perhaps, because of the following reasons:

1. Poorinstitutional governance structure—regulatory, policy, commercial;

2. Ineffective Federal character doctrine executed mostly through the prism of religion,

ethnicity, and money;

Insecurity of assets, poverty of the mind, and elite capture mentality; and

4. Inadequate connectivity or linkage between petroleum and other sectors of the
economy.

Thus, the aspiration of the Federal Government in Nigeria to be among the top 20
economies of the world by 2020 requires significant growth of its Gross Domestic Product
(GDP). However, in order to expand the economy at about 10-12% growth rate in GDP,
access to affordable, secure and clean energy—oil, gas, and power—is critical. I hasten to
say that the engine to propel the Nigerian economy to the expected end in 2020 and beyond is
primarily the oil and gas sector in the short to intermediate run.

Thus, itis imperative for the following to happen as quickly as practicable:

1. Expansion ofthe domestic natural gas market through accelerated gas development and
utilisation are in order to get the full multiplier impact of oil and gas.

2. The petroleum industry reform of the oil and gas institutions and fiscal provisions is a
necessary condition to re-energise the industry and the economy

3. Repositioning the national oil company for greater efficiency and effectiveness is also
inevitable in the scheme of the expectation of accelerated development to be among the
top twenty economies in the World.

4.  Fiscalresponsibility, transparency and accountability in the oil and gas sector are inevitable.

had

Impact of Petroleum Resourcesin Nigeria

According to the 2015 British Petroleum Statistical Review of World Energy, the estimated
crude oil and natural gas reserves for Nigeria as at 1" January 2015 were 37.1 billion barrels
and 180.1 trillion cubic feet (Tcf) respectively (BP, 2015). At the current production rate of
over 2 million bpd, the estimated reserves life index is 43.0 years. The country ranks among
the top 10 nations in liquid and gas reserves worldwide. The exclusive power and
proprietary rights over mineral resource management, including oil and gas resources,
belongsto the federal government.

Largely, the vesting of the ownership of oil and gas resources in the federal government,
has significantly affected the governance of Nigeria economy and political structure as
evidenced in the rendering of a democratic federal system of governance to a unitary
systemic government scheme, in my opinion. Government revenue at every level of
government in Nigeria is highly dependent on the capital-intensive oil and gas sector, but
less than 25% of the national GDP, on average, from 1999-2014 is attributed to the
petroleum sector. The sector also accounts for about 95% of foreign exchange earnings,
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98.8% oftotal exports, and 75% of federally collected revenues. Though Nigeria is amajor oil
exporter, itimports most of its refined products and flares its natural gas with an estimated loss
of 18.2 million US$ daily.

Strategic Value Creation and Sustainability Options

1. Management & Control of Petroleum Revenue: The question of “who is the best
custodian of economic rent from mineral resources®¥ is a constant debate that needs
resolution. As a step for value creation, the Federal government should be entitled to the
direct income and revenue from mineral developers, State governments are to be allowed
direct income and revenues from companies' resident in the States while, the Local
Government Councils are to be allowed property tax, sales tax or share of taxes, bonuses,
royalty and other taxes. This is one reason why the constitutional mandate of who has the
power to collect revenue needs a re-visitation. The idea that all the money collected and
deposited in the federation account is spendable the year it is collected is a case worth testing
atthe highest court of the land.

Equitable distribution of economic rents can facilitate contentment with the government
and this will promote stability. Government increased spending would be targeted at certain
infrastructures that could improve quality of life of the citizens. With an improved quality of
life, productivity will increase; output will grow with stability in government and that would
further enhance investments. Petroleum resources are exhaustible. A barrel of oil equivalent
produced now is no longer available for future generations. It is therefore imperative for
government to establish a foundation account or fund for the development of non-exhaustible
projects including human capacity and infrastructure development. Finite resources such as
petroleum come with generational issues and, as such, there is need for accountability and
transparency at all levels of government. The local expectations ought to be based on
knowledge and public education.

2. Indigenise Petroleum Resource Development: The participation of independents and
homegrown investors has to be encouraged by making petroleum assets attractive and
bankable. A timely agreement with leaseholders and government agencies would help.
Government should provide and sustain favourable tariff regime, competitive taxation
regime, incentives and tax holidays for local investors. International companies registered as
local companies are also eligible for this strategic policy option for value creation. The
involvement oflocal banks in the sector is critical for its development.

The inadequacy of domestic investments in local businesses constitutes the absence of a
significant driving force to grow the local economy. An enhanced relationship between
human capital formation and growth with savings accumulation and domestic investmentis a
necessity. The government is to enhance fiscal regime that will attract both local and foreign
investors — sustainable under a transparent, independent and modern licensing system and
administration. Human capital accumulation is a continuous process and its formation and
growth through savings accumulation and domestic investment is imperative in this process
ofresource indigenisation at all levels. It is one thing to train and hire and it is another thing to
use employees at full potential to sustain growth. Utilization of homegrown management
staff and supervisors are also imperative. To this end, the provisions of the Nigerian Oil and
Gas Industry Content Development Act 2010 should be implemented to the latter.

3. Emphasise Petroleum as a Source of Energy to Power the Economy rather than as a
Source of Revenue to Govern: Promoting and marketing derived petroleum products in the
global markets especially within the sub-region can create value. Resource derivatives,
especially from liquid minerals by local people for domestic and regional markets may grow
the economy faster than as a primary resource for cash. I hasten to say that treating petroleum
resources primarily as a cash flow source has not propelled the economy of Nigeria to
stardom. What such thinking—cash-flow mentality has resulted in the following unintended
consequences of petroleum revenue dependency:

a. Constitutional and statutory funding guaranteed for the three levels of the federal systems

withno accountability creates undue leakages in the economy.

b. There is a preoccupation with revenue sharing at the expense of efficiency, effectiveness,

ethics, and equity inresource allocations.

c. Constituent units of the federation lack incentives to raise their own revenues because
the central transfers are constitutionally mandated; virtually no unit feels obligated to
account for the monies they received from the federation because the electoral process is
too weak and dysfunctional to punish incompetent politicians (See Figures 1 and 2).

Focus on local and regional markets for natural gas, especially now that the Liquefied
Natural Gas (LNG) market is soft is win-win policy option. Domestic Gas market with
emphasis on electric power, commercial and industrial end-users is surely going to create value
addition for sustainable economic growth. The permit process to build refinery should be for
environmental and standard qualification only not for political gladiators. It is not conjectural
to state that commercial energy use pattern leaves much to desire. For sustainable economic
growth in Nigeria, the International Monetary Fund (IMF) and World Bank can be approached
to grant loans to encourage regional markets to trade within regions for cost effectiveness and
loan efficiency.

4. FEstablish, Empower and Engage Institutions and Parastatals: The role of the
government would be to evolve resource development policies through the act of the National
Assembly and let the Ministry of Finance become responsible for revenue verification and cost
verification. The internal revenue service collects tax revenue on behalf of the government as
necessary. The Ministry of Interior is to ensure the employment verification that facilitates
knowledge transfer. I must add without mincing words that professionalised Ministries,
Departments and Agencies (MDAs) for effective management of petroleum resources is a
necessity if the emerging governance structure is worthy of expectations. One of the reasons of
the limited impact of hydrocarbon development on the Nigerian economy is industry
governance and the lack of transparency and accountability in the institutions that govern and
manage the sector.

Itis my opinion that the current institutional governance structure for the petroleum sector
is amorphous, weak and confusing. Over the years, the policy, regulatory, and commercial
institutions are not distinguishable. Therefore, the proper delineation of roles remains elusive
(See Figure 3). The way forward is simple, see Figure 4. The agencies and parastatals
responsible for the governance of resource sectors need to be autonomous and independent
with adequate funding for operations. There should be an independent evolution of the sectors
by legislators and its staffto facilitate efficiency, effectiveness and pragmatic guidelines.

W Federation Account M Value Added Tax M Internal Revenue M Grants B Others

Figure 1: Components of State Revenue in Nigeria (CBN Statistical Bulletin, 2014)
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Figure 2: Components of Local Government Revenue (CBN, 2014)
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Figure 3: Tortuous Petroleum Industry Governance Institutions in 201
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Figure 4: Proposed Petroleum Governance Structure (PIGB, 2016)

5. Embrace Transparency and Accountability Initiatives: Transparency and accountability
are two sides of one coin (See Figure 5). While transparency facilitates easy access to intelligible
information and data, which are relevant for specific useful purposes; accountability, on the
other hand, purports a willingness to accept responsibility and liability for achieving or not
achieving a set of goals. Mostly, public officers received delegated powers from the society and
there must be the willingness of the former to relate to the latter by being transparent and
accountable. Thus, citizens who would seek to hold them accountable use the flow of
information about decisions and actions taken by government officials and politicians.

The consequences of the apparent lack of transparency and accountability in the
petroleum sector in Nigeria are obvious. First, there is public discontent over the lack of
national development based on the earning potential from the petroleum sector. Second, greed
and power struggle among competing elites to control oil revenue sometimes lead to flux in
governance. There are also public protests over inefficiencies in the petroleum sector,
including domestic fuel shortages, inflated fuel prices, and fraudulent behaviour. Inequitable
distribution of petroleum wealth, which exacerbates fraud and corruption abounds. It goes
without saying that largely, lack of transparency and accountability did make national laws
ineffective, unenforceable, consequently making regulatory regimes weak and business
environmentnot conducive.

Interestingly, however, transparency encourages competition and competition enhances
industry performance. Transparency discourages fraudulent behaviour and promotes
effectiveness, equity, ethics, and efficiency and good governance. Good governance promotes
institutional accountability. Accountability empowers institutions to grant rewards and
sanctions without interference. It makes national laws effective, increase enforceability of
contracts, and strengthens regulatory regimes. Accountability creates an efficient business
environment.

Conclusion

The engine that grows an economy, if such growth is sustainable, has three components to it:
capital accumulation through gross domestic investment; human capacity accumulation and
technology acquisitions; and diversification of the economy. Petroleum resource development
isameans of greasing these three components.

Source
Processes (Decisions and Actions) .
A A

Recipient -«

Transparency

Figure 5: Transparency Accountability Loop

Thus, nations should grow and sustain their economy by consuming natural resources not by
exporting raw resources. Petroleum resource development primarily as source of cash rather
than being a source power for the expansion of economic output and employment is
discomfiture. For sustainable economic growth and development, the underlying primary
objective of petroleum resource development is society's welfare maximisation.

9

NI

GERIAN
ASSOCIATION FOR
ENERGY ECONOMICS

Wwww.naee.org.ng



NIGERIAN 10
ASSOCIATION FOR
ENERGY ECONOMICS

Wwww.naee.org.ng

m NAEE Energy Forum - 4th Edition

A policy thrust for income redistribution and foreign exchange earnings renders welfare
maximisation through mineral rent extraction unattainable as evident in Nigeria over the last
six decades. Let me quickly add, however, that there is nothing wrong with income
redistribution per se, but it does not possess the multiplier capability inherent in the desire to
grow and develop the economy steadily. In fact, most often, resource rent redistribution only
creates an elite class with increased preference for overseas goods and services. This
preference in itself constitutes another barrier to growth and development that many third
world economies are experiencing. Usually private consumption as a fraction of GDP is high
for sustainable growth and it could even be higher with goods and services locally
manufactured for local and regional consumption.

Transparency and accountability really matter. It ensures that the rule of law flourishes in
the society. An informed society through transparency and accountability initiatives is a
vibrant society with a sound fiscal policy framework for managing the nation's mineral
wealth—oil based budget rule, excess oil savings, mandated infrastructural dedicated
spending, etc. Such initiatives in the end make it easy for the empowerment of the society. It
also makes fiscal responsibility and efficiency mechanisms apolitical.

Impact of the Lifting of Iranian Oil Sanctions
on Nigeria

Adeola Adenikinju* and AyoOluwa Adewole**

Introduction

In late 2011 and 2012, the United States (U.S.) and European Union imposed economic
sanctions on [ran with attendant consequences on both the economy of Iran and its position as
amajor player in the global oil and gas market. The sanctions resulted in a ban of all Iranian
exports to the West, and all Iranian assets in Western Banks were frozen. However, the
sanctions were lifted as part of a nuclear agreement with the U.S. that also resulted in a
prisoner swap by both countries. The lifting of the sanctions came into full effect after Iran
agreed to terms of the agreements that will significantly alter the directions of its nuclear
programme. The agreement was signed on Saturday, 16" January, 2016.

Iranian crude oil exports before the sanctions were by about 2 million barrels per day
(bpd), however, these declined to around 1 million bpd by the end of the sanctions. Iran, has
stated on Sunday, 17" January, 2016, a day after the sanctions were officially lifted, that it is
ready to increase exports by 500,000 bpd and a further 500,000 bpd in the coming weeks in
order to regain its status as the second largest oil-producer in Organisation of the Petroleum
Exporting Countries (OPEC). This is expected to increase its total oil exports to over 1.3
million bpd. The International Energy Agency (IEA) also estimates' that Iran has about 38
million barrels of oil inits floating reserves, ready to enter the market.

Overview of Iranian and Nigerian Energy (Oil and Gas) Resources

Some of the largest proven reserves of oil and natural gas are situated in Iran, a country with a
population of about 77million. According to EIA® Iran is ranked as the fourth-largest reserve
holder of oil in the world with 157.5 billion barrels of proven reserves and the second-largest
reserve holder of natural gas with provenreserves of 34,020 billion cubic metres.

Nigeria, with a population ofabout 1 78million people is the largest oil producer in Africa
and is also among the world's top five exporters of Liquefied Natural Gas (LNG). Data from
Energy Information Administration (EIA)’ shows that Nigeria has the second largest amount
of proven crude oil reserves in Africa estimated at 37 billion barrels which also ranks as the
10" highest in the world. Proven Reserves of Natural Gas in Nigeria stood at 180 Trillion
Cubic Feetasat2015 and this is the 8" largest reserve in the world.

A comparison of both countries' macroeconomic indices reveals that [ran has a GDP per-
capita of $5,226 whilst that of Nigeria is at $3,150 as at 2015. Iran's GDP at market prices is
$404,132 million whilst Nigeria's stands at $561,600 million. Nigeria had 2015 exports
valued at $83,897 million with oil exports accounting for over 90% of this at $76,925 million.
Iran on the other hand had its 2015 exports valued at $98,981 million with oil exports
accounting for $53,652 or 54% ofits exports as the table below reveals.
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'0il Market Report -
International Energy Agency:
Available at
https://www.iea.org/oilmarketre
port/omrpublic/.

*Iran: International energy data
and analysis. Available at:
https://www.eia.gov/beta/intern
ational/analysis.cfmNso=IRN.
*Nigeria: International energy
data and analysis. Available at:
https://www.eia.gov/beta/intern
ational/analysis.cfmNso=NGA.
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Table 1: Some Key Energy Indicators For Iran and Nigeria (2015)
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INDICATOR IRAN NIGERIA
Population (million inhabitants) 77.34 178.27
Land area (1,000 sq km) 1,648 924
Population density (inhabitants per sq km) 50 193
GDP per capita ($) 5,226 3,150
GDP at market prices (million $) 404,132 561,600
Value of exports (million $) 98,981 83,897
Value of petroleum exports (million $) 53,652 76,925
Current account balance (million $) 29,473 6,187
Proven crude oil reserves (million barrels) 157,530 37,070
Proven natural gas reserves (billion cu. m.) 34,020 5,111
Crude oil production (1,000 b/d) 3,117 1,807
Marketed production of natural gas (million cu. m.) 212,796 43,842
Refinery capacity (1,000 b/cd) 1,781 445
Output of refined petroleum products (1,000 b/d) 1,775 57.0
Oil demand (1,000 b/d) 1,846 396
Crude oil exports (1,000 b/d) 1,109 2,120
Exports of petroleum products (1,000 b/d) 470.0 49.0
Natural gas exports (million cu.m.) 8,360 26,778

* b/d (barrels per day)

* cu. m. (cubic metres)

* b/cd (barrels per calendar day)

Source: OPEC Annual Statistical Bulletin 2015. *

Global Oil Markets in the Wake of the Lifting of Iranian Sanctions

Global oil prices have been on a free fall in recent times, arising from concerns of excess
supply and waning demand coupled with a gloomy global economic outlook and a downturn
in China, the world's largest energy consumer. Oil prices are likely to drop further in light of
the expected rise in Iranian oil exports by about half a million barrels a day. The prospect of
Iran entering the global oil market has seen prices fall below $30 a barrel to a 12-year low of
$28.82 a barrel on Monday 18" January, 2016. Iran also has also stated that it is capable of
producing oil at $1 per barrel. Potentially, this could imply that the nation can put its oil on the
marketataprice below the market price if it wants to.

Excess supply in the market was caused by a rise in U.S. shale oil and following the
decision by OPEC (led by Saudi Arabia) last year to maintain production levels in order to
defend market share. Notwithstanding, rising production levels are still expected this year as
production in North America, Saudi Arabia and Russia are showing no signs of falling soon.
Additionally, there are already growing concerns about the recent lifting of a ban by the US
Congress on oil exports which could offset the demand and supply balance in the market even
further.

With the ongoing crash in oil markets, Wood Mackenzie’ estimated that 68 major oil related
projects worth $380 billion, or 27bn barrels of oil equivalent in reserves have been cancelled
since 2014. The totality of cancellations will result in nearly three million barrels of oil
production that will not come online over the next decade. A survey’ of 175 oil companies by
United Kingdom (U.K.)-based Bank, Barclays, found that oil companies lost nearly 20
percent of their capital budgets totalling $521 billion last year and will see investments drop
by 3-8 percent in 2016, marking the first time since the mid-1980s that oil companies will
reduce spending two years in arow.

Analysts also estimate that up to two million barrels of oil are being produced above
demand every day and have pointed out that oil exporting nations that rely on a higher oil
price to break even are suffering the most, such as Nigeria, Russia and Venezuela.

Implications of the Lifting of Iranian Sanctions on Nigeria

As crude oil prices continue to fall, the International Monetary Fund (IMF) sounded
warnings, highlighting a possible market scenario with higher oil supply. These warnings are
contained in a report’ where global oil supply is expected to be higher in 2016 resulting from
the removal of economic sanctions on Iran and the production capacity of the country to
produce over one million barrels of crude oil daily in the short term and nearly three million
barrels of oil daily in the medium to long term.

With the IMF estimating that Iran can increase its output by one million barrels per day,
even as the global market is already oversupplied by up to two million barrels a day, this can
lead to further downward pressure on crude oil prices. Specifically, the implications of the
lifting of Iranian economic sanctions on Nigeria could be examined in the following areas:

1. Budget

The first implication is on the 2016 budget which would face a fresh threat. The lifting of
these sanctions on Iran would place Nigeria's 2016 budget under scrutiny following the now
seemingly unrealistic crude oil benchmark of $38 per barrel and a production estimate of2.2
million barrels per day. The income of the country had fallen by about 70 per cent as aresult of
the crash in crude oil prices from a high of over $114 per barrel in mid-2014 to below $30 per
barrel in 2016. With further fall expected, Nigeria would have to revise its oil benchmark
much lower, resulting in a wider budget deficit. With deficit budget anchored on borrowing
for implementation, a higher budget also spells higher borrowing. The situation now looks
direr with the lifting of sanctions on Iran. The budget deficit is expected to be financed by a
combination of domestic borrowing of 984 billion, and foreign borrowing of 900 billion
—totalling ¥1.84 trillion, a figure that may now double if a lower oil benchmark is used. It is
estimated that for every $1 fall in the price of oil, annual revenue will fall by 3¥158.2 billion,
assuming the nation produces 2.2million dollars of oil daily.

2. Oiland Gas Investments

Lastyear, Nigeria through the Nigerian National Petroleum Corporation (NNPC) reduced its
capital budget for joint venture oil operations by 40 per cent to $8.1 billion from $13.5 billion
due to the slump in crude oil prices. The joint venture partners of NNPC include Shell,
ExxonMobil, Chevron, Total and Eni (Agip). A report’ by the NNPC said: “The NNPC has
informed the joint venture partners that capital expenditures be cut down by 40 per cent from
the proposed budget of $13.5 billion. $13.5 billion was the level that has been maintained in
the past three years, however, due to the drastic decline in oil prices that level cannot be
sustained.”This reduction last year was announced at a time when oil prices were around $50
per barrel. With today's market realities of an oil price around $30 per barrel, there could be
furtherreduction ininvestments in the oil and gas sector in Nigeria.

3. Exports

There-entry of Iran into the international oil trade could also see India, Nigeria's top buyer of
crude (India currently imports 750,000 barrels per day from Nigeria), look towards
neighbouring Iran for its oil needs, further dipping Nigeria's revenue stream. India buys

‘OPEC Annual Statistical Bulletin
2015. Available at:
http://www.opec.org/opec_web/static
_files_project/media/downloads/publi
cations/ASB2015.pdf.

*Delayed Oil Projects Total nears
$400bn Available at:
https://next.ft.com/content/50bbaec2-
bale-11e5-bf7e-8a339b62164.

‘Barclays: Oil companies to cut North
American spending up to 15 percent
next year Available at:
http:/fuelfix.com/blog/2015/09/09/ba
rclays-oil-companies-to-cut-north-
american-spending-up-to-15-
percent/#26983101=0.

7 “IMF Executive Board Concludes
2015 Article IV Consultation with
Iran”. Available at
https://www.imf.org/external/np/sec/p
1/2015/pr15581.htm.

*Nigeria Slashes 2015 Joint Venture
Oil Capex by 40% to $8.1 Billion.
Available at
http://www.platts.com/latest-
news/oil/lagos/nigeria-slashes-2015-
joint-venture-oil-capex-26997557.
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aboutathird of Nigeria's daily production while the U.S. currently buys none. From the figure
below it can be seen that recently, Nigeria has experienced declining exports to North
America, primarily due to the increase in non-conventional oil such as shale oil in the U.S. and
Tar sands in Canada. This shortfall in North American exports have been offset by rising
exports to Europe, Asia and the Far East, with Europe replacing North America as the major
region for Nigerian crude exportsin2012.

Nigerian Crude Oil Exports by Destination from 2000-2014
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Another importer of Nigerian crude, South Africa (which has had heightened geopolitical
tensions with Nigeria in recent years) has also gone on record to say that they could look away
from Nigeria to Iran for crude oil imports. Since Iranian oil went offline, the country has
imported oil from Nigeria, however, the lifting of the sanctions has caused South Africa to
consider importing from Iran.The lifting of the ban on Iranian oil exports could signal a
change in oil exports and receipts which the country would receive in 2016 as Iran could gain
some of its lost market share by displacing Nigeria by selling to top buyers of Nigerian crude
especially Asian and European countries which are located closer to Iran than Nigeria.

4, Currency Depreciation

A further drop in Nigeria's oil export earnings is likely to reduce the value of the naira below
its present N305 to a dollar in the parallel market, a 43-year low. The currency was placed
under restriction by CBN as there was a significant difference between the CBN official rate
(3197 to a dollar) and the rate at the parallel market. Another reason for the CBN restrictions
were the shortfall in foreign reserves which declined below $29.34bn in December, 2015.

An analysis of the foreign reserves and the Naira-US Dollar exchange rate shows that changes in foreign
reserves seem to have an inverse relationship with the value of the naira. Meaning that each time the
foreign reserves decline, there's a sharp decline in the value of the naira, however, a rise in the foreign
reserves does not often lead to a corresponding rise in the value of the naira as seen in the Figure above.
Oil revenues contribute hugely to the foreign reserves and a fall in oil prices resulting from Iranian-led
oversupply might further strengthen downward pressures on the naira's value.

5. Employment

Since last year, oil firms have been taking measures to tackle the impact of the oil price slump. Data from
the Petroleum Technology Association of Nigeria (PETAN) reveals that over 20,000 workers have been
laid-off since the oil price crash in 2014. They also estimate that over 6,000 technical workers, including
geologists, engineers and other ancillary workers have been sacked following oil price slump. Oil service
companies employ about 20,000 technical workers with indirect employees of about 100,000. With new
Iranian oil coming on board and further downward pressure expected on the price of crude oil, firms that
provide technical services might see employment levels drop further, as cost-cutting measures would be
taken by these firms.

Recommendations and Conclusion

In light of these developments, we believe that the Nigerian economy might come under pressure
resulting from the lifting of the Iranian sanctions. However, there are various things the economic
administrators of the country can do. Firstly, it should be noted that there has been a clamour for
diversification away from oil to other sectors for revenue generation at this time of falling oil revenues for
the country. While this is laudable, it can be recalled that successive governments in Nigeria have seen
and proclaimed the diversification of the economy away from oil dependency. Hence diversification has
been in the fore front of policy objectives of every successive government since the 1970's. Yet oil will
continue to play a vital fiscal role in the short to medium term. Therefore, instead of focusing only on
diversification, we propose that the nation needs vertical and horizontal restructuring to optimally
manage the economy.

By vertical diversification, this means that the nation needs to do more to link the energy sector with
the rest of the economy. That is within the oil industry itself, there are many benefits we can still take
advantage of despite this period of low prices. We need to maximise the benefits accruable from oil.
Research has shown that as many as 6,000 by-products can be derived from Petroleum. These can form
the basis for developing petrochemical industry, fertilizer and ammonia industry, support the power
sector and the pharmaceutical industry. The gas sector can be a source of LNG, Compressed Natural Gas
(CNG), Liquefied Petroleum Gas (LPG), fuel for power, etc.

With respect to horizontal diversification, the seemingly increased contributions of the services
sector, albeit, mainly in low-value added activities, give a semblance of an economy that is being
transformed. However, there is the need to close the tax loopholes, expand the tax-base (and probably
introduce tax rate as recommended by the IMF), as well as increase revenue mobilisation drive from non-
oil sources. Failure to do this would mean that oil would still continue to determine the fortunes of our
economy. Sectors like Agriculture, Solid Minerals and Manufacturing, Tourism (just like the case of
United Arab Emirates (UAE), another oil producing country), and even Sports can generate revenue for
the country at this time of dire oil prices. As a country, we must overhaul our policies and regulations,
removing those that hinder, rather than promote diversification. We must also align our education
system, financial policies, attitudes towards investors and our overall strategy to diversification.

With respect to employment, the small and medium scale enterprises have already been given a tax
incentive in the 2016 budget. Such incentives are welcome as they would boost employment in the
economy, however there is the need for a strategic implementation of the policy to yield desired results.
The nation can also consider the approach of Saudi Aramco which is considering an Initial Public Offer
(IPO) which would make it the most valuable company in the world. If Nigeria adopts this strategy, then
the NNPC would become a public limited company. The IPO could help generate revenue, even though
indications from the government are that this would not happen in the nearest future.

In summary, the removal of economic sanctions and subsequent re-emergence of the Iran in the
international oil and gas market poses numerous threats to the Nigerian economy. However, by the
promotion of sustained, inclusive economic development as well as enabling and maintaining high level
ofinvestment, the economy can withstand the negative pressures that are expected.
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Introduction and Background to the Problem

The theme “No fuel, no power” has dominated public agenda in the first quarter of2016'. This
derives from the long queues at petrol stations across the country, unprecedented rise in fuel
prices in the parallel fuel markets and severe power supply shortages. Perhaps, no development
has been as embarrassing to the change agenda of the new Buhari government as the
simultaneous occurrence of no fuel and no power. Arguably, one of the most profound untold
stories of Nigeria's dismal socio-economic trajectory over the past four decades is lack of
appreciation of the real opportunity cost of inadequate and unreliable provision of petroleum
products and electricity toend users.

The persistence of Nigeria's double energy paradoxes under successive governments for
several decades seems to suggest an inexcusable neglect of the adverse impact of inadequate
andunreliable energy service provision on socio-economic development and quality of life of
the population. Besides, had the real cost of the energy market disequilibria in the last three
decades been given the consideration it deserved, it would have revealed shocking losses
whether measured in economic, social, health and/or environmental terms. The recurrence of
Nigeria's energy paradoxes is economically and politically embarrassing for three main
reasons: Nigeria has enormous endowments of non-renewable and renewable primary
energy resources; she is a leading world exporter of crude oil and natural gas which are
essential inputs required to solve the energy problems; and the critical nature of reliable and
adequate energy inrapid economic and social development.

Against this background and the need to provide a framework for an efficient and
sustainable exit strategy from the recurring problem ofinadequate and unreliable provision of
petroleum products and electricity, three key issues demand insightful analysis.

1.  Whyhassub-optimal level of energy supply persisted for several decades in Nigerial¥

2. How can the twin problems of inadequate and unreliable supply of petroleum products
and electricity be eliminated in a sustainable way®

3. What are the roles of incentives and institutions in overcoming the persistent energy
crises and the establishment of an efficient and sustainable energy supply

The nature and content of the responses to these and related policy issues will largely
shape the energy and economic future in the medium term.

The objectives of this paper are two-fold. First is to describe and then diagnose the nature
of the energy problems. Second, and more important, is to provide a sustainable and holistic
solution to the twin energy problems of epic economic, social, political and environmental
proportions. In the paper, I propose that a sustainable exit strategy from the twin problems
requires a paradigm shift in public policy and organisation of the energy sector. As the
economy seeks a new post-oil era economic trajectory, strong political will in taking decisive
action on the re-organisation of the two energy sub-sectors and overall energy policy
direction to foster sustainable human development is central to a sustainable exit strategy
from the dual energy puzzles.

The paper concludes with five main messages:
1. Energy prices matter in solving the crises in the energy market and therefore, the
government and all stakeholders must give due recognition to the critical role that

incentives must play to eliminate the current energy challenges. Providing appropriate
incentives to energy consumers and producers to sell and buy/use energy (fuel and
electricity) efficiently to meet the consumption and production needs of the economy is
essential to sustainability of the energy sector. Furthermore, price control is ineffective
and very expensive when demand far exceeds supply or where supply disruption occurs
regularly.

2. Sound legal, institutional and policy frameworks to guide the re-organisation of the two
energy sub-sectors and also correct the inefficiencies in the current unbundling and
deregulation of both the fuel and electricity industries must drive the sector for
sustainability.

3. When the margin between the international and domestic prices is large, dual fuel market
structure that allows smuggling and black marketer activities would thrive.

4. The strengthening of energy regulatory institutions to ensure that the interests of both
consumers and producers are properly balanced in the regulatory processes must be
coupled with creditable enforcement of rules, regulations and standards. Establishing
and strengthening institutions including the legal and regulatory institutions that will
enhance efficiency, high productivity and transparency are essential to ending the
paradoxes inthe sector.

5. A properly phased energy market liberalisation driven by a credible and transparent
privatisation programme is critical to achieving more competitive energy markets that
eliminate the syndrome of no fuel no power. In order to achieve an efficient and
sustainable energy supply, regulatory institutions must be credible, transparent and
accountable in their decision making.

The Fuel Market Dimension

Six stylised facts summarise where we are and how we got there.

1. The fuel market is characterised by gross inefficiency in the domestic production and
distribution systems. The resulting shortfall in supply has been a key factor in recurring
supply side disequilibrium since the government took over control of the sectorin 1973.
Key dimensions of the supply side inefficiencies are: poor performance of domestic
production of petroleum products due to low operational performance of domestic
refineries evident in very low capacity utilisation with average capacity utilisation rated
among the lowest globally;’ massive fuel import dependence despite 445,000 barrels a
day domestic refining capacity and Nigeria on the average exporting about 2 million
barrels of oil per day in the past two decades;' poor performance of product pipeline and
storage depot network infrastructure which has resulted in extensive bridging (road
transportation) of products from Lagos and Port Harcourt to petrol stations across the
country.’

2. The structure, conduct and performance of petroleum products market remains far below
global standards. The structure of the fuel industry consists of a mix of public and private
organisations. The Nigerian National Petroleum Corporation (NNPC) and its subsidiaries,
Product Pipeline Marketing Company (PPMC), and NNPC Retail, Department of
Petroleum Resources (DPR) and Petroleum Products Pricing Regulatory Agency
(PPPRA), are the government institutions/agencies in the sector. The other key participants
that impact the conduct and performance in the industry include: petroleum products depot
owners, suppliers, distributors and importers, members of the Major Oil Marketers
Association of Nigeria (MOMAN), members of Independents Petroleum Marketers
Association of Nigeria (IPMAN) and dealers, tanker owners (National Association of Road
Transport Owners - NARTO), Nigerian Labour Congress (NLC), Tanker drivers (members
of National Union of Petroleum and Natural Gas Workers - NUPENG), and members of
Petroleum and Natural Gas Senior Staff Association of Nigeria(PENGASSAN).

The effectiveness of government policy in the industry depends substantially on the
behaviour of these stakeholders in the industry. Apart from eight major marketers, which
control about 50% of the products market, there are about 1200 independent indigenous retail
companies. There is a multiplicity of fuel stations owned by independent marketers. These

April, 2016

*The petroleum products shortages,
which thoughhave been
diminishing in frequency inrecent
years, can be explained by three
major factors, namely: inadequate
energy supply infrastructure and
fuel import-dependence and
associated fuel import planning and
management failures and large
scale smuggling. Also importantin
recenttimes are the delaysin
subsidy payments to fuel importers
due partly to the need to screen the
high level of fraud in subsidy claims
astherecent fuel scam saga clearly
demonstrates and partly to fiscal
constraints. The poor sector
performance has made the energy
policy objectives difficultand
expensive to achieve in the past four
decades.

*Nigerian refineries are grossly
inefficientby all standards. The
sharp decline in domestic
production and deterioration in
supply facilities are due in part to
poormaintenance, resulting from
poor funding and rent-seeking
activities by the government and its
agents. The last full Turnaround
Maintenance (TAM) in Port
Harcourtrefinery wasin 1999, that
of Warri was 2004 and Kaduna in
2009. Bringing capacity utilisation
inNigerianrefineries closer to the
international norm illustrated by
about 92 percent in the European
Union plus Norway, 89.9 percentin
the United States, 97.8 percentin
the United Kingdom and 94.8
percentin Japan would require
fundamental industry restructuring
and rehabilitation.

“Forthe past several weeks,
virtually all domestic supply is
imported as government-owned
and operated refineries remain shut
down foravariety ofreasons
including pipeline vandalisation.

*During the extensive
transportation (bridging) of fuel
across the country through trucks
large volumes of fuel regularly
disappearto feed the highly
profitable parallel fuel markets in
the country and neighbouring
countries. Inaddition, the poor state
ofpipelines and storage depots
magnifies the supply disruptions
when production failures inthe
refineries occur or there are
unanticipated delays in imports
arriving.
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"In all the cases, NNPC figures
are far less than those of these

international energy
organisations. The discrepancy
in statistics also played out
during the National Assembly

presentation by the NNPC,
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independents are largely single dealerships and have been identified as major sources of fuel
leakages to illegal fuel markets that dot the country. There is no price-based competition in
retail market for petrol and kerosene since the government fixes their prices. Despite the
partial deregulation of the industry, the downstream segment of the petroleum industry is
dominated by State Oil Company, PPMC through its subsidiaries, PPMC and NNPC Retail.
The retail market for petroleum products is the only segment of the industry that has some
semblance of competition. Overall, industry performance outcomes depend on the strategic
interactions between these diverse institutions.

It is worthy to note that none of the eighteen refinery licenses issued to the private sector
more than a decade ago has resulted in a new refinery, a reflection of the financial challenges
faced by the licensees. Itis expected that the privately owned Dangote refinery with a capacity
0f'650,000 barrels a day, expected to begin operation in 2018, should significantly change the
structure, conduct and performance of the downstream industry towards the end of this
decade.

The transition from state-control to a more deregulated market has been politically
challenging because of the political economy issues related to the trade-off between
efficiency and equity in energy policy. There is partial deregulation in the industry in the past
decade. The market for the deregulated products, diesel and aviation fuel is more competitive,
though largely a seller's market with far higher prices than for petrol and kerosene. The
Petroleum Industry Governance Bill (PIGB) 2016 in its new form when passed into law
should radically restructure the industry and more importantly drive a more competitive and
better-performing industry. However, the stalling of the PIB (now PIGB) in the National
Assembly for nearly a decade due in part to the omnibus nature of the Bill, has contributed
significantly to the relatively sub-optimal performance with respect to the structure, conduct
and performance of the industry. Finally, the failure of the National Assembly to pass a
Competition Bill for more than a decade similar to the PIB has also exacerbated the problem
ofmonopolistic and oligopolistic behaviour in the energy sector.

Petroleum product prices are determined by the government through the regulatory

agency, the PPPRA. Since 1973, petroleum products pricing policy has been largely driven
by making fuel relatively cheap for the citizen. Although the price of petrol has been fixed by
PPPRA at N86 and N86.5 per litre at NNPC retail outlets and other retail outlets respectively
since last year, the lowest level inrecent years due also to the collapse in crude oil prices to less
than $40 per barrel, distributional considerations still drive product pricing to the neglect of
the efficiency. However, the decline in the value of the naira against the dollar has put strong
pressure on the imported products. Indeed, part of the current market disruption and the high
prices in many retail outlets owned by independent marketers is foreign exchange linked.
Only NNPC has easy access to foreign exchange to import and sell products at the officially
determined price of N86 per litre. Previously, the official price of petrol was N97 per litre. The
prices of the deregulated products, diesel, aviation fuel, residual fuel oil and LPG are
significantly higher than petrol and kerosene which are still regulated.
5. Fuel subsidy payments since 2010 exceeded an astounding N4 trillion until its
suspension since the new Buhari government. Subsidy payments were much abused during
the previous Jonathan government. It has been a major source of rent seeking and corruption.
Besides, Nigeria's record on corruption and governance especially as relates to the petroleum
sector is poor.’ The subsidy issue may not be totally taken off the public agenda despite lack of
provision foritinthe 2016 budget. However, once crude oil prices begin to rise above 45 per
barrel and the value of the naira remains low because of current account imbalance due to
unimpressive lacklustre foreign exchange earnings from non-oil exports, this issue would re-
emerge. In fact, in April 2016, barely three months after the removal of the subsidy on petrol,
the Federal government recommenced its payment at the rate of ¥5.84 for every litre of
premium petrol motor spirit consumed in the country. Only complete price deregulation in the
industry would eliminate the subsidy issue permanently. The political economy of oil may
constrain government's ability to do this especially given the current economic crises.

The demand for petroleum products in Nigeria is rising steadily, driven mainly by
subsidised product pricing and economic growth. Subsidised domestic pricing of fuel
shielded consumers from the significant changes in the world oil markets, and more
importantly fueled inefficient use of petroleum products.” The disequilibrium in the fuel

market which reflects the significant increase in demand in marked contrast to weak supply
response was fundamentally driven by energy pricing policy that administratively set the
market price below market clearing price. The chaotic market situation since the beginning of
2016 further demonstrates the fundamental economic principle that when demand is far greater
than supply, non-market clearing mechanism is ineffective and inefficient. The prevalence ofa
regime of price controls which kept prices far below market clearing levels, contributed
substantially in sustaining the supply shortages.

The Power Market Dimension

Six stylised facts summarise the context of the electricity market for the purpose of this article.

1. Thelarge gap between installed and actual operational capacity for all generating plants is
a reflection of the gross technical inefficiency in the supply system. Although nominal
system generating capacity is about 7000 MW, less than half of this is available due to three
major factors: inadequate equipment maintenance due to severe financial problems; gas
supply disruptions to gas-fuelled generating power plants due to frequent pipeline
vandalisation; reduced hydro generation due to declining water volume in the River Niger
and its tributaries due to climate change and factors associated with government control
and ownership of transmission network.

2. Transmission and distribution network losses are large by international standards - three to
four times the average technical losses under normal circumstances. The high average
level of transmission and distribution losses captures an important aspect of the gross
technical inefficiency in the electricity industry. Although the size of these losses have
declined with the unbundling of the industry, they are still relatively high compared to
global standards because the unbundled companies have not been able to carry out the scale
of investment required to reach global standards. A steady reduction of the losses to single
digit is a major challenge facing the Nigerian electricity industry. Yet, significant
improvements in system operations to drastically reduce these losses are fundamental to
overcoming the power crisis in the short to medium term.

3. Load shedding has become a regular occurrence. The average supply interruption rate
often lasts for several hours per day. Of course, poor service delivery has rendered public
electricity supply a standby source of power for consumers who cannot afford irregular and
poor quality service. They substitute more expensive captive supply alternatives to
minimise the negative consequences of power supply interruptions on their production and
consumption activities and profitability. The crisis in the fuel markets in recent times
coupled with the power blackout from the public supply system has made the cost of
alternative power supply very expensive especially for small and medium scale enterprises
(SMEs). The current level of demand underestimates the true level given the high level of
suppressed demand associated with the high level of load shedding and significant level of
un-metered electricity in majority of households in the different distribution companies
(discos), suggest that the estimation of potential level and growth in power demand must
incorporate these and other features.

4. The low level of electricity consumption in Nigeria compared to the more developed
African economies such as South Africa, Libya, Egypt and Algeria is an issue. Ghana's
consumption is almost twice that of Nigeria. Electricity consumption per capita in South
Africa is about forty times that of Nigeria. Besides, while generating capacity in South
Africa is 40,000 MW, Nigeria is hoping to achieve 10,000 MW by 2020. This defines the
scope ofthe journey ahead.

5. With the Electric Power Sector Reform Act 2005 (EPSRA), which unbundled the state
owned PHCN, the power industry has consisted of a mix of public and private business
enterprises, 17 privately owned companies made up of eleven discos, six generation
companies (gencos) (6), one state-owned Transmission Company (Transmission Company
of Nigeria - TCN) and two regulators, Nigerian Electricity Regulatory Commission (NERC)
and Nigerian Electricity Management Services Agency (NEMSA).* The unbundling of the
erstwhile state-dominated sector which effectively came into being with the privatisation of
the industry in 2013, has dramatically changed the structure of the sector. Although there
has been some improvement in industry performance before the recent crisis, the conduct
and performance of the electricity supply industry remains far below global standards.

*NEMSA was set up in 2015

to deal with technical
regulation standards. Its

establishment generated much
controversy given that NERC
could also have carried out

the same function without the

setting up of a parallel
regulatory agency.
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Currently, due to a number of factors internal and external to the unbundled companies,
and associated with the policy, the legal and institutional landscape has not produced the
sustainable supply and delivery of electricity to end users.

From the perspective of electricity, the controversies that accompanied the unbundling
of Power Holding Company of Nigeria into discos, gencos and the TCN, and the
inadequate investment in the newly unbundled industry have contributed to the
continued sub-optimal performance with respect to the structure, conduct and
performance. The transition from state-control to a more deregulated market has been
politically challenging because of the political economy issues related to the trade-off
between efficiency and equity in electricity pricing policy. However, if EPSRA is well
implemented, the outcome should be a robust and competitive electricity industry where
unreliable and inadequate service would be the exception rather than the rule. Robust
legal, regulatory and institutional frameworks coupled with security of life and property
are essential for minimising high sector risks and attracting adequate long term finance
and sector competitiveness that is required to drive the sector transformation making the
desired goal of an efficient power sector feasible and achievable. In addition, the failure
ofthe National Assembly to pass a Competition Bill for more than a decade, similarto the
PIB, has exacerbated the problem of monopolistic and oligopolistic behaviour in the
electricity industry justas in the petroleum industry.

6. The abysmal poor electricity service provision is one of the most pressing national
problems of our time. Notably, billions of dollars have been spent in the power sector
since 2000 yet no noticeable change can be observed in the quality and quantity of
electricity delivered to end users in the country” Indeed, one of the many paradoxes in
Nigeriais energy/electricity poverty amid plenty. Despite being a world ranking exporter
of LNG, Nigeria's gas-dominated electric grid experiences frequent collapse often times
linked to inadequate gas supply. Gas pipeline vandalisation associated with resource
control-linked militancy in the oil producing Niger Delta has compounded the gas supply
problem for gas-based generating stations.

Where We Should Be

An important question is where Nigeria should be energy-wise (fuel and electricity)in the
current and medium term given its current position as the largest economy in Africa. The
information in Tables 1to 3 below provides some perspectives on this issue.

Table 1: Electricity Consumption Per Capita (Kwh/capita) 2015

Country Electricity Consumption

Per Capita(Kwh/capita)
Nigeria 141
South Africa 4,328
Brazil 2,583
Malaysia 4,474
South Korea 10,428
Mauritius 2,148

Source: International Energy Agency (IEA)
Key World Energy Statistics 2015

Table 2: Fossil Fuel Consumption (% of Total) in 2012

Country Fossil Fuel Consumption
(% of Total)
Nigeria 18.77
South Africa 86.97
Brazil 56.55
Malaysia 94.78
South Korea 84.12
Mauritius 83.15

Source: World Bank WDI 2015

Table 3: Energy Consumption Per Capita (Million Btu per Person) 2011

Country Energy Consumption
Per Capita(Million
Btu per Person)

Nigeria 4.99

South Africa 115.39

Brazil 60.19

Malaysia 108.76

South Korea 231.97

Mauritius 51.90

Source: US Energy Information Administration (EIA) 2015

Howto GetThere

Dysfunctional government interference in energy sector activities and enterprise management
functions that encouraged gross inefficiency in production, distorted demand patterns driven
by inefficient energy pricing and investment choices, induced endemic and expensive delays
and cost overruns that encouraged widespread corruption in infrastructure construction and
equipment and material purchases, lack of market responsiveness to changing demand and
supply conditions through excessive regulations combined with institutional failures jointly
produce the recurring failures in the energy markets. Eliminating these policy distortions is
essential for a sustainable exit from the very disruptive social and economic impact of recurring
energy crises.

What can be done to eliminate the twin problem in a sustainable way?

What are the roles of incentives and institutions in overcoming the persistent energy crises and
the establishment of efficient and sustainable energy supply®What basic principles should
guide the operation of a more competitive fuel market that guarantees an uninterrupted supplyN
Can market forces provide a reliable mechanism for efficient allocation of energy resources in
Nigeria given the peculiarities of the society®What should be the sequencing option for fuel
market deregulationiNT'hese are important questions that this section addresses.

Fuelling the Future: Key Elements of the Agenda for Change

Inthe shortrun, the agenda for change include:

a. Transparent and accountable process of market liberalisation and deregulation. A poorly
functioning energy market dominated by the government has been too expensive in terms
ofdevelopment.

. Fullprice deregulation in petroleum products market.

c. Galvanising regulatory agencies to foster efficient energy markets operations with due
recognition of the interests of both consumers and producers.

. Atransition period of nine (9) months for full market deregulation.

e. Domestic price linked to the international price until the elimination of price control
completely by the end of the fourth quarter2016.

f.  Automatic quarterly fuel price adjustment to reflect changes in international prices and the
exchangerate.

g. Open access to depots, pipelines, import terminals and other distribution facilities
currently owned by the government by investors and entrepreneurs who will pay access
fees forusing such facilities.

h. Fuel import liberalisation, but in the meantime the import system should be based on a
transparent auction system.

i.  Strengthenthe PPPRA to performits price regulatory functions effectively.

j-  Productpricestoreflectroad user charges, and environmental pollution.

k. Imposition of an oil import premium to reflect the security implication of fuel import
dependence.

1. To cushion the impact on low income households, a welfare support fund from which
income will be targeted at such families can be funded.

m. Re-establishment of the Ministry of Energy to bring energy issues (fuel and power) under
the same jurisdiction.
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Inthe Mediumto Long Term

a.

Establishment of new refineries in addition to the Dangote refinery by private entrepreneurs and
in the process export less crude oil and more of value added products from oil and gas. The
history of government economic enterprises in Nigeria suggests strongly that the government
should not get into the business of setting up and running refineries. Indeed, the shrinking fiscal
space due to the collapse in government revenues will significantly constrain government
capacity to engage in building new refineries

The pipeline and distribution network should be privatised through a transparent auction
system similar to the initial bidding process for telecommunication. The winning bidders/
investors would then engage in significant reinvestment in the network to be able to achieve
greater product distribution efficiency

Build up a strategic product reserves that would ensure 180 days of supply across the country as
apublic-private partnership.

Powering the Future: Key Elements of The Agendafor Change
Inthe shortrun, key elements of the agenda for change include:

a.

Declaration of a state of emergency in the power industry and the passing into law a Power
Emergency Act that would empower the government to embark on strategic actions to restore
power to normalcy including fast-tracking of existing power projects that are at various stages
of completion. The cooperation and collaboration of the National Assembly and the Executive
todrive this process inthe next 12 to 18 months is required.

Cost-reflecting tariff but with allowance for lifeline rates that is more generous than what is the
current Multi-Year Tariff Order (MY TO) 2.

The profitability of the industry must be guaranteed for supply sustainability

Galvanising NERC and NEMSA to foster efficient electricity markets operations with due
recognition of the interests of both consumers and producers.

Provision of economic and technological incentives to induce supply competition with the
ultimate objective of improving the quality and quantity of electricity output delivered to end
users.

To cushion the impact on low income households, a welfare support fund from which income
will be targeted at such families can be funded.

Inthe Mediumto Long Term

a.

A legislative agenda to amend the EPSRA 2005 to bring more competition to the industry
including retailing of electricity beyond what the current law permits. This is the global best
practise.

Open access to distribution facilities currently owned by DISCOs to retailers who will pay
access fees forusing such facilities.

Establishment of new power plants by private entrepreneurs and in the process ensure
generating capacity significantly increase from the current 7,000 MW to 20,000MW within five
totenyears.

Privatise the transmission network, the weakest link in the power system network. TCN should
be privatised through a transparent auction system similar to the initial bidding process for
telecommunication. The winning bidders/ investors would then engage in significant
reinvestment in the network to be able to achieve greater transmission efficiency. The
government does not have the resources to expand the transmission capacity to wheel the
expected rapid growth in electricity demand as generating capacity steadily increases in the
future.

Encourage innovative approaches to establishing power generating stations beyond embedded
generation using build operate and own (BOO), build operate and transfer (BOT) and other
varieties of investment options backed up by economic and technological incentives to attract
investors.

Engage in a more diversified energy mix for electricity generation to overcome the recurrent
crisis associated with the disruptive effects of pipeline vandalisation on gas-fired plants. Solar,
wind, hydro, biomass, coal and nuclear.

Engage in full development of hydro projects under the River Basin Authorities across the

country.

h. Engageinmore aggressive development of decentralised energy with focus onrenewable
energy.

i.  The concepts of smart buildings and smart cities should permeate domestic architectural
and town planning designs.

j-  Establishment of solar panel and wind turbine industries to meet decentralized energy
needs.

Concluding Remarks

Summing up, a sustainable exit from the twin problem of the highly disruptive “no fuel no
power’’requires a paradigm shift in policy and organisation of the energy sector. However, one
must acknowledge three major challenges to the way forward in eliminating the twin problem
of “no fuel, no power.” These are: the political economy of energy pricing in an oil producing
country; the power of labour unions, especially, NLC, PENGASSAN and NUPENG to fight
against energy sector reforms, including market liberalisation; and current lacunae in the
functioning of regulatory agencies in the sector. Overcoming these challenges is central to a
successful exit from the current energy quandary. A more nimble PIB that focuses on
downstream activities needs to be passed into law. Also, the 2005 EPSR Act should be amended
tore-invigorate the sector for greater competition and efficiency.

As the nation goes through another round of crises, and the government, the legislature,
labour leaders and other stakeholders seek effective and efficient exit strategies, it must be
pointed out that facile solutions are politically tempting, but fraught with serious problems as
evident in the recurring problem for the past three to four decades. The general predisposition
towards superficial and politically expedient solutions to the protracted energy market crisis
has failed us asa people and as an economy. This requires a paradigm shift in the post-oil era.

The persistence of the crises strongly suggests the important question: What can research
doinproviding a sustainable and efficient exit to the multi-dimensional dual energy paradoxes™
Some emerging research issues include but are not limited to the following:

Determination of the appropriate price for fuel and electricity;

Determination of an efficient quarterly adjustment mechanism for fuel prices;
Transportenergy demand estimation and their price and income elasticities

Industrial energy demand functions and their price and income elasticities;

Household energy demand functions and their price and income elasticities;
Determination of the best methods for managing fuel imports;

Analysis of the structure, conduct and performance of petroleum products market;
Analysis of the structure, conduct and performance of electricity market;

The economy-wide effects of fuel shortages;

The economy-wide effects of inadequate and poor quality of electricity supply;

The economy-wide effects of fuel price changes;

The economy-wide effects of electricity price (MY TO) changes;

Economy-wide effect of adequate energy supply;

The impactof energy price changes on household welfare;

Analysis of the cost and benefit of alternative mechanisms to mitigate the impact of price
changes on poor households;

Determination ofthe optimal strategy to achieve a sustainable energy development;

q- Analysis of energy-economy-environment interactions given that Nigeria signed the Paris

Climate Change agreement.

These research questions which are not exhaustive, suggest that in proposing solutions to
the complex issues involved in the development of the energy sector in the post-oil era,
evidence-based research mustassume greater importance in policy design and implementation.
This paper, which provides an overview of some of the key issues in the determination of the
optimal exit strategy from the current energy paradoxes, is a preliminary contribution to the
much needed and robust conversation that the country needs to have in designing and
implementing an efficient and sustainable energy development pathway.
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Introduction

Policymakers in Nigeria are aware of the importance of paying attention to energy dynamics.
Their actions, however, suggests otherwise. With the continuous fall of crude oil price at the
international market accompanied by weak domestic industries/manufacturing activities, the
Central Bank of Nigeria (CBN), against all signals emanating from the global and domestic
economy, has maintained its stance on not to devalue the naira relative to the United States
dollars. While it is part of the agenda of the present administration to maintain a healthy
exchange rate, suppressing its value in the face of international energy and economic
dynamics has its downside on economic activities. One aspect of the Nigerian economy that
reflects the daily effect of such policy stance is the Nigerian capital market.

Issues From the Literature and Available Data

Oil price fluctuation affects the economy through a number of channels.' The financial
market channel in particular, has gained the attention of various authors.” While the debate
around this issue is often to examine the effect of crude oil price fluctuation on the volatility of
financial markets, the direct effect on stock market performance and how adjustments in
exchange rate policy,’ as observed since June 2014 in Nigeria, calls for further investigation.
Using the stock market as a proxy for the responsiveness of the economy to price swings, this
article examines the effect of crude oil price movement on the Nigerian economy and the role
of exchange rate as a plausible countercyclical policy measure. The data used in this paper are
daily all share indexes of the Nigerian stock exchange (NSE), crude oil prices and exchange
rate, collected from the Nigerian stock exchange and the Central Bank of Nigeria for two
periods: 2008-2009 and 2012-2015. Figure 1 and 2 presents the trend of the data.
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Figure 1: Trend of Crude oil, Stock Market and Exchange Rate (January 2008 to July 2009)
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Figure 2: Trend of Crude oil, Stock Market and Exchange Rate (June 2012 to June 2015)

By inspection, Figure 1 shows that exchange rate was unstable, during the 2008 global
financial crisis into 2009. Since the 2014 decline in crude oil price, however, the Central Bank
of Nigeria had maintained a stable exchange rate (see Figure 2). Table 1 presents a time line
analysis of how selected countries exchange rate and stock market have performed since the
downward swing in global crude oil price. Table 1 presents a time line analysis of how selected
countries exchange rate and stock markets have performed since the 2014 downward swing in
global crude oil price. It also reflects the kind of policy action they have taken and identifies
what Nigeriashould be doing.

Table 1: Time Line Analysis of Crude oil Price, Stock Market and Changes in
Exchange Rate

Source: Nigerian Stock Exchange, Central Bank of Nigeria and Bloomberg
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Global crude oil price dropped between June 2014 and June 2015 by 43.68%. Between
1"June 2015 and 30"November 2015, it has further dropped by 31.15%. Since the swearing
in of the Buhari administration, crude oil price has sustained its fall by 31.15%.
Surprisingly, while in the supplementary budget to the 2015 appropriation submitted to the
National Assembly the Buhari administration reviewed the crude oil benchmark price
downwards to US$48 (from US$53), crude oil production benchmark downward to 2.2003
mbpd from the 2.2782 used in planning the 2015 appropriation; the 2015 supplementary
budget retained the exchange rate benchmark of %190 to the dollar which was used in the
2015 budget. This implies that, the current administration did not recognise the dynamics of
oil prices on the country's exchange rate.

I
Global Stock Index Nige South Africa Japan
-0.32 -0.89

-0.88

-19.56

Figure 3: Performance of Selected Global Stock Markets as at November 2015
compared to a year ago
Note: Nigeria had the highest loss while South Africa had the lowest

Globally,an index which captured the close of all stock market globally (the S&P Global BMI),
showed an improvement by 0.55% in the performance of all stocks as at 30"November 2015.
This was arrived at by comparing its performance -1.43% a year ago with the performance of -
0.55% recorded in November 2015. Since 1%June 2015 to 30"November 2015, however, the all
share index of the Nigerian stock exchange has dropped by 19.56% and its market capitalisation
as well by 18.58% (i.e. from 11.57 trillion naira to 9.67 trillion naira). On the contrary, South
Africa in the face of the falling global crude oil price, has allowed its exchange rate to follow
the global business cycle. As a reward, though this has weakened the nominal value of their
currency relative to the dollar, its stock market (the Johannesburg Stock Exchange), increased
by 1.46% from June 2014 to June 2015, and have only dropped by 0.32% within 1"June 2015
to 30"November 2015. The Nigerian Stock Exchange, however, has maintained a steady fall
since June 2014; dropping by 17.23% within June 2014 to 2015, and by 19.56% from 1"June
2015t030"November2015.

Outside Africa, Japan has been able to minimise the effect of the falling crude oil price on
its stock market through free exchange rate policy as well. This has also led to the appreciation
of'its currency. Howbeit, the exchange rate has remained fixed in Nigeria. Rather, the CBN
has continued to restrict the use of foreign currency as a means of keeping a hold of the
situation.

Policy Implication

The policy deductions from this article are:

1. The Central Bank of Nigeria (CBN), should not maintain its stance on not to devalue the
naira if'the price of crude oil continues to fall. Making the naira to appear strong when it is
not, will only starve the Nigerian economy of foreign investment required to complement
domestic production.

2. The policy summersault around exchange rate management in Nigeria by the Central
Bank of Nigeria that has kept the official exchange rate of the naira relative to the dollar at
197 isunhealthy. It profits black market activities in parallel market.

3. Thesupplementary budget that retained the naira exchange rate at 190 to the dollar used in
planning the 2015 budget, but accounted for the downward slide in crude oil price is
paradoxical. The medium term expenditure framework of the country should therefore
provide for a much weaker exchange rate (8220 at least — which is the average of the
maximum parallel marketrate and the official exchange rate as November 2015).

4. The overall solution in strengthening the value of the naira lies in boosting domestic
production, short term measures to enhance the competitiveness of the economy requires
that the naira is devalued amidst the persistent fall in global crude oil prices.
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Introduction

It is no news that despite the successful privatisation of the Nigeria's Power Holding
Company of Nigeria (PHCN) successor companies in November 2013, the nation has not
witnessed significant improvement in electric power supply. Many challenges and
constraints debilitating the improvement of power supply still persist and if not appropriately
tackled, pose serious threat to the achievement of the overall purpose of the successful
privatisation exercise. This discussion examines the crucial and current issue of the metering
strategy for Nigeria's Distribution companies (Discos)as a solution to combatting electricity
losses, and the policy implications.

The bottom line technical problem in Nigeria's distribution system is the presence of a
disturbingly huge Aggregate, Technical, Commercial and Collection (ATCC) losses. Should
the nominal electricity tariffrate be increased to reflect the huge cost of lossesNThe effect will
be a case of inadvertently penalising the regular paying customers for the inability of the
Discos to enforce commercial discipline on its inefficient system. Research carried out by the
author on Ibadan Electricity Distribution Company (IBEDC) showed that for the Multi-Year
Tariff Order (MYTO) 2 minor tariff increase of June 2013 by the regulatory body, the
Nigerian Electricity Regulatory Commission (NERC), which was an increased financial cost
to customers, the outcome was reduced actual collection from residential customers, of which
anaverage of 96% were post-paid energy customers.

To reduce distribution losses and fight electricity theft given the present challenges, we
need to seek for proven and optimal solutions which can be readily adapted to the situation of
the Nigeria's electricity supply industry (NESI). It should be such that all stakeholders: the
customers, Discos, NERC, and the government are satisfied. Thus, as opposed to the strategy
of sheer tariff increases, another strategic option being considered is the adoption of smart
metering. We will examine the pros and cons for smart metering and investigate if it is a good
fix for combatting electricity distribution losses in Nigeria.

The Role of Smart Meters in Combating Losses

Smart meters work on an improved technology and scores over the normal prepaid meters.

They communicate real-time electricity consumption data via a telecommunications

network to a pre-programmed utility location.

Smart meters have the following edge/advantages over the prepaid meters:

1. They give the unique ability to detect power theft, meter tampering or power leakage and
remotely connect/disconnect power supply; therebydrastically reducing commercial
and collection losses.

2. With smart metering, Discos will be able to better manage their load distribution and
reduce power outages by encouraging a shift in daily energy demand away from peak
periods viatime-of-use (TOU) tariffs.

3. Smart meters, through in-home display (IHD), give the utility customers detailed
information abouttheir energy consumption.

While exulting the merits of smart metering, we must critically examine if this novel
technology is a fit for Nigeria, for its loss reduction and also customer satisfaction objectives.
Worthy of note is that the Nigerian electricity customers are majorly metered with the analogue
post-paid while the remainder have pre-paid meters.

Bottlenecks to Efficientand Reliable Smart Meter Roll Outin Nigeria

There exist several challenges to smooth transition from the traditional analogue post-paid

and regular pre-paid metering to the smart metering environment in Nigeria. They are

summarised below:

1. Lack of defined regulation for employment of smart meters. The Electric Power Sector
Reform Act (EPSR) 2005 has no provision for regulations on smart meters and the smart
grid. Such a novel technology ought to be routed first through the regulatory body for
guiding policies and regulations. Its absence depicts uncertainty in the procedure for
supply, testing and business operation of the smart meters by the Discos.

2. It has a very capital intensive and huge deployment cost, which will be inadvertently
passed down to the customers. The post-privatised Discos are still cash strapped and,in
many instances, have depended on the government's intervention avenues for
procurement of regular prepaid meters.

3. It requires completely new levels of communication and customer relationship
management to ensure customers' confidence in privacy protection and in clearly
understanding the benefits of smart meters.

Major Arguments Against the Use of Smart Metering Technology

A research conducted in the United Kingdom has shown that the reduction in energy usage

induced by in-home-displays (IHD) is rather insubstantial in the short-term and this reduction

doesnoteven persist in the long-term (Buchanan, 2015).

Otherrising concerns/arguments against the roll-out of smart meters:

1. The achievement of grid-modernisation objectives does not compulsorily require the
implementation of smart metering (AMI).

2. Implementation of the mandate for smart meter roll out will be unduly costly and cannot
be rationally cost-justified in terms of net benefit for customers who will pay for the
investment over the long term.'

3. Smart metering pilot programmes across the United States(U.S.) have shown lack of
customer interest in interacting with the distribution system and utilizing the
functionality provided by the smart metering technology.

4. There have been significant health related issues and complaints made concerning the
unregulated and repeated exposure to electromagnetic frequency radiation emitted by
wireless technology in smart meters.

5. Smart meters have been proven vulnerable to hacking and intrusion which could make
the Electric Grid more susceptible to terrorist attack, power disruption and electricity
theft (by under-reporting energy use).

6. The existence of Ordinance and Resolution temporarily banning Smart Meter

Installation in Camp Wood Texas and Fairfax, California in the U.S.” reflect erratic and
uneven adoption pattern of the technology even in developed countries.
Based on the stated bottlenecks andreal hiccups being experienced with smart metering
in areas of their deployment world-over, it is not out of place to say that adopting the
smart metering technology in Nigeria will only compound the challenges already faced
inthe NESI, and plunge it into even more intractable problems.

The Prepaid Metering Edge

Therefore, although current deployment of regular prepaid metering may not present the
merits of smart meter technology, it does not pose the serious threats to securitisation of
supply and health challenges posed by smart meters. Prepaid metering also helps to solve a
number of problems attendant with the analog post-paid metering system and there are
proven and adaptable techniques to deal with its own shortcomings. Thus, replacing post-
paid meters with prepaid meters should therefore remain in focus in Nigeria, being a step in
therightdirection.

Policy Options for Smart Metering Roll-out

Irrespective of these striking and valid arguments against the use of smart meters and its
adoption and roll out in Nigeria, if for some other reasons, smart meters must be deployed in
Nigeria, I willrecommend the following:

'See the legal submissions by
two major utility companies in
the US: NSTAR Electric
Company and Western
Massachusetts Electric
Company, rejecting the “straw
proposal” mandate issued by the
Department of Public Utilities to
initiate an accelerated
implementation (installation) of
smart meters. Available at
http://pucwatchdogs.com/noinsta
llenergycompany.pdf

*Ordinance 752 of Town Council
of Fairfax, California and
Ordinance No. 03-11-13-01, An
ordinance of the city council of
the city of Camp Wood in Texas,
US which established a
moratorium and stay on wireless
Smart Meter deployment within
the City of Camp Wood until all
concerns pertaining to wireless
Smart Meter health, safety,
security, privacy and consumer
benefit complaints are resolved
by independent research,
legislative action, and legal
proceedings, and further action
of the City Council of the City of
Camp Wood. Available at
http://psc.ky.gov/pscsct/2012%2
Ocases/2012-
00428/Public%20Comments/201
40227 _PSC_Response%20E-
mail%20t0%20Holloway.pdf
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1. Thatthere should be asolid policy and regulatory framework formed for its deployment
and use which should have technical standards and procedural requirements well
defined. The policy should enable maximisation of societal benefits in its
implementation. It should also include a clause mandating that the Discos (utility
companies) offer and install Smart Meters only upon customer's request.

2. Acomprehensive and independent research should be conducted to examine how smart
metering technology could be fit for Nigeria. This should give careful consideration in
assessing the following salientissues:

a. Theplausibility of inadvertently sidelining indigenous manufacturers of prepaid meters
in importing smart meters and the legal implications of violating the extant Local
ContentAct, the Nigerian Oil and Gas Industry Content Development Act 2010.

b. The preparedness to effectively manage an unavoidable daily data deluge from each
connected smart meter.

c. Our level of preparedness to tackle the intractable problems of Cyber Security and
health-related issues witnessed in the developed countries where they are presently
deployed.

d. The anticipated lethargic perception of Nigerian customers to an entirely new billing
system of complex functionalities and operability, and the expected customer repulse to
anunavoidable jump in tariffs.
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Irregular Power Supply and The Legal Responsibility
of Electricity Supplier to the Consumer in Nigeria

Balkisu Saidu*and Safiyyah Ummu Mohammed**

Introduction

Prior to the passage of the Electric Power Sector Reform Act (EPSRA) 2005, the principal
legislations governing the Electricity Supply Industry (ESI) in Nigeria were the Electricity
Act 1929 and the National Electric Power Authority (NEPA) Act 1972.The two acts, inter
alia, provided for the development and maintenance of an efficient, coordinated and
economical system of electric supply for all parts of the Federation. Together, they regulate
the operation of the ESI under a monolithic utility which protected the suppliers, at the
expense of the consumers.

With the passage of the EPSRA 2005, a move was made to gradually and progressively
introduce competition in the industry and allow for choices to consumers. The regulator, the
Nigerian Electricity Regulatory Commission (the Commission), was assigned the role of
regulating the responsibility of suppliers of electricity to the consumers.

Legal Responsibility of Electricity Supplier to the Consumer

Under the EPSRA 2005 and the regulations made pursuant to it, the distribution companies

(discos), as the suppliers of electricity to consumers in Nigeria have the following responsibilities to

theircustomers:

1. Provision of New Connection within ten (10) working days of receipt of request;

2. Restoring Electricity to Customers' Premises, within twenty four (24) hours whenever a
faultis reported during working hours;

3. Provision of three (3) working days notice to consumers before any planned supply
interruption;

4. Resolution of Voltage complaints within a minimum of 24 hours and maximum of forty
eight (48) hours of receipt of the complaint;

5. Resolution of Meter disputes within a minimum of 3 and maximum of five (5) working
days and repositioning customer's Meter, where requested, within 5 working days;

6. Reconnection of disconnected customer within 24 hours of payment of outstanding bill
(oragreed arrangement for such payment) plus reconnection charges;

7. Provision of response to complaints received during working hours on pre-paid Meters
andresolution of same within 24 hours;

8. Obtain actual reading of every customer Meter (that is not pre-paid) every month, where
possible, butnot later than once every 3 months; and

9. Monitor its customer service standard performance on the set standardsand bring the
results of such monitoring to the notice of its customers through a public notice.
See Regulations 1, 2, 4, 5, 6, 7, 8,9, 10, 12 &13 of Nigerian Electricity Regulatory

Commission Customer Service Standards of Performance for Distribution companies 2007.
The Commission, by virtue of section 80 of the EPSRA 2005, is mandated to develop

codes of practice for the operation of licensees in the conduct of their operations with regard to

specific areas of dealings with consumers. The section, inter alia, provides that:

(1) The Commission shall develop, in consultation with the licensees, the following
materials:

a. Consumer Service Standards;

b. Consumer Complaint Handling Standards and Procedures;
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c. Codes of Practice for the provision of assistance to special needs consumers,
suchas theblind or disabled, the elderly orseverelyill;

d. Procedures for dealing with, and assisting where necessary, customers who have
difficulty in payingbills;

e. Procedures forapplying for electricity service;

f.  Procedures for disconnecting non-paying customers or for those in breach of other terms
and conditions ofan applicable tariff or contract; and

g. the information to be provided to consumers and the manner of its dissemination;

2) e,

(3) The Commission shall establish standards for compensation to consumers who do not
enjoy regular power supply.

In addition, as part of its objects and functions, the Commission is “to ensure that
adequate supply of electricity is available to consumers” and “ensure the safety, security,
reliability, and quality of service in the production and delivery of electricity to consumers.”
See Section32 (1) (c)and (e) of Electric Power Sector Reform Act 2005.

Level of Implementation of Statutory Responsibilities

Pursuant to this mandate, the Commission has established several Codes, Standards,
Manuals and Regulations for the protection of consumers.It is however important to note that
the standards referred to in section 80(3) are yet to be developed by the Commission. There
are 36 such documents available on the website of the Commission as at April 2015 and there
are certain procedures therein that consumers of electricity could follow in order to complain
about poor service delivery. Yet, none of those Regulations relate to the payment of
compensation by the suppliers in cases of irregular power supply.

For the benefit of customers, Regulation 3 of the Nigerian Electricity Regulatory
Commission (NERC) Customer Complaints Handling Standards and Procedures 2006 provides
that every Distribution Licensee is to establish a Customer Complaints Unit within its premises
to deal with complaints from customers. However, these regulations are rarely followed. An
examination of the service standards available for each of the 11 Distribution companies in
the Nigerian ESI show that a number of these companies do not have adequate avenues for
customers to lay complaints and none of them have provisions for compensation to
consumers whoreceive irregular supply of electricity.

It is worthy of note that such standards are different from those adopted in other
jurisdictions where there are clear guidelines for the payment of compensation to consumers.
Here in Nigeria, “licensees” are required to pay fines as penalties for failure to perform
obligations. There is a world of difference between compensation and fine. Compensation,
according to Black's Law Dictionary is “Indemnification. ... That which is necessary to
restore an injured party to his former position” In theory, “compensation makes the injured
person whole.”’Fine, on the other hand, means “a pecuniary punishment or mulct.”” Whereas
compensation is paid directly to the consumer to ameliorate his loss, suffering, or
inconvenience, fine is paid to the regulator as a penalty for failure to perform an obligation.

Conclusion

In light of the foregoing, it is essential that the consumer should benefit from the protection
afforded by the law. Currently, losses due to irregular power supply are borne solely by the
consumer due to failure to adhere to the provisions of section 80 (3) of the EPSRA. According
to the World Bank, 90 per cent of commercial establishments in Nigeria are compelled to rely
on expensive backup generators that add as much as 25 per cent to the total costs of industrial
enterprises.’

Attempts by the legislature to come to the aid of consumers has not yielded the desired
outcome. The deliberate use of the word 'shall' in section 80 (3) of the EPSRA 2005 connotes
imperativeness. In the case of JOHN V. IGBO-ETITI L. G. A,” it was held that the use of the
word 'shall' 'has the invaluable significance of excluding the idea of discretion and imposes a
duty which must be enforced.'As a result, neglect or tardiness on the part of the regulator in

complying with the provisions has resulted in a breach of its objects and functions.

Adherence to the provisions of section 80(3) EPSRA 2005 as they relate to establishment
and enforcement of compensation for irregular power supply would ensure that providers of
electricity services strive to deliver regular supply to consumers as any payment of
compensation for failure to do so would affect their bottom lines.

Lawmakers have passed legislation, the executive has appointed the regulator, the
judiciary has given its interpretation of the import of the wordings contained in the legislation,
what remains is for the regulator to meticulously close all existing loopholes in the
implementation of the laws and to ensure that suppliers in the ESI are held to the highest
standard of operation in the industry.

In as much as electricity consumers cannot expect to enjoy steady supply of electricity
without the concomitant payment of charges to the supplier, the supplier cannot expect to enjoy
regular payment of bills charged in the absence of regular supply of electricity to the consumers
incompliance with established laws and regulations.
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Having power and using it as desired is not all there is to it. Being able to identify its' source,
how it is distributed and accounted for will help the consumer practice a better power
utilisation habit. However, this is not the order of the day for most Nigerians who exhibit a
non chalant attitude towards having a basic knowledge on power generation, transmission,
distribution and accountability. This attitude describes the power illiteracy “capture” which
is not strikingly observed until there is a power failure. All that is clamoured for then is “let
there be light.” How can we clamour for what we do not understand®A fter all, it takes 'two to
tango™We are part of the problem because part of the power outage resulted from “wasted'
energy due to our inefficient use of the highly prized commodity. Power is “wasted” through
conscious and unconscious habits of utilisation.
Why a'lighted street' (from security lights) during the day in NigeriaNWhy excited about
a 'tokunbo'(second hand) cheaper purchase of imported home (or industrial) appliances such
as iron, fridge, kettles, laptops and air conditioners which consume more power’NWhy buy a
new, yet higher consuming power home appliance at a higher pricel¥ Why continuous
charging and use of lamps, phones and laptops¥Why subject a switched on TV to a 'ghost'
audienceNWhy is electricity inefficiency not limited to the uneducated but highly prevalent
among the elite alsoNIn all, why are most Nigerians ignorant, non-aware and uncommitted
about efficient use of electricity™
Honest answer, asking myself these questions is that I have not quantified its cost and
benefits. Also, policy implementation on efficient electricity use seems lacking. However,
neighbourhood answers to my questions include: 'after all, there has been power failure for
days and now that there is light, let me enjoy it;" 'it helps me to quickly know if there is light
before getting home and hence, I am happier.'While some do not know why they practice bad
habits of power utilisation and are not interested, others need to show off their wealth
(ignoranceX), or how else will you know they are wealthy if their fanciful terrace lights are
not on during the day™
For whatever reason most Nigerians 'enjoy' electricity inefficiently, it leads to high power
generation and utilisation costs, pollution, ineffective allocation and distribution of
resources, increases energy consumption trends, higher electricity bills (if meter is working
accurately), energy 'waste,'aleak in income and so on.
A sure way to jolt many of us out of our doldrums is the prepaid meters. Just like its mobile
telecom counterpart which uses prepaid recharge cards, prepaid meters will go a long way to
“change’ how most Nigerians use electricity. Other ways of becoming “electricity wise”
culled from International Energy Agency (IEA) “25 Bright Ideas” include:
1. Track your spending. Calculate your monthly power bills to track your electricity costs.
2. Engage the whole family and or employees on how to reduce household/industrial
electricity utilisation when cooking, washing, producing, entertaining and so on.
3. Shop wisely; buy more efficient items (e.g. Compact Fluorescent Lamps and bulbs) by
looking for energy ratings and performance endorsement labels (e.g. Energy Star).
4. Make sure your refrigerator and freezer doors have tight seals, are positioned in a cool
place and are not blocked with frost.
5. Apply power saving features on your computer and laptops and always switch off
screens when you are done. “Screen Savers” do not save electricity.
6. Devices that “beep” in the night use huge amounts of energy and power continues to

travel through the cable for appliances that are connected to a network.Therefore,
completely switch off or unplug appliances and entertainment systems when they are not
inuse.

7. Turnoffthe lights when you leave a room.

8. You will get more light from clean lamps. Therefore, regularly clean light fittings,
reflectors and lampshades.

9. At work, establish a best energy saver award for the employee that comes up with ideas
that save the company the most energy.

10. Spread the information on how to be “electricity wise.” Here, even the uneducated
Nigerian in the remote villages should be considered. This information must get to
him/her.

One can only hope that with the new boss "FASH” at the helm of power affairs, a true
change for the best has come to stay in the power sector and power efficiency will not be left
out.
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Introduction

Inrecent times, there have been discoveries and developments in shale gas and tight oil in the
United States (U.S.), China and different parts of the world, leading to a game changer in the
global energy market. Until the advent of shale gas as an unconventional natural gas resource,
crude oil and natural gas have been the major global energy resource; with Organisation of the
Petroleum Exporting Countries (OPEC) contributing about 40% to the world oil output (see
Houetal. 2014 and The Economist, 2014).

Currently, the US is the leading producer of shale gas, followed by China. However,
China has the largest shale gas reserves and has set targets for its production by 2015. Ukraine
is expected to begin exploration shortly. These developments are ominous for OPEC
countries, as most shale producing nations are the largest energy consumers.

This development will influence not only energy dependence in the United State but also
global energy prices and market share for OPEC and non-OPEC countries. Prior to shale gas
development, the United States was the world's largest importer of Nigeria's crude oil,
accounting for about 40% of the country's oil export. However, preliminary data from the
U.S. Department of Energy suggests that Nigeria has stopped exporting crude oil to the US
since June, 2014. The loss in American patronage in the short term may not pose large threats
as there are promising new existing markets to explore. However, further exploration by US
and other endowed shale gas nations such as China, Ukraine, India and South Africa, amongst
others, in the near future serve as threat to energy pricing and market competitiveness for
Nigeria's oil exports.

Structural Shifts In Global Energy Market

The analysis documents recent patterns of energy market. Energy has consistently been
pivotal to economic changes and development. World Economic Forum (2013) suggests that
as the economy changes overtime, so also the energy mix that fuels it.

The development of a modernworld has generally been characterised by:
The desire for energy efficiency (cleaner forms of energy),

Energy resource pricing,

Evolving new technology to harness energy,

Demographic growth and changes in consumption,

Economic growth, and

Energy policies that lead to a consistent shift in global energy mix.

A

The world energy market has been changing. The change may be propelled by two forces:
1. ThegrowthinU.S. shale production,and
2. Thedemand ofenergyinAsia.

The future for shale oil development is much dependent on a number of economic and
technologicalfactors. Four factors will be particularly important.

1. Oilprice

2. Technology and economies of shale oil production

3. Energypolicy,and

4. Environmental impacts (Drabenstottet. a/ 1984).

Shale oil production has increased global oil output. U.S. shale oil production increased to
11,415 Billion Cubic Feet (bcf) in 2013 from 1,293 (bcf) in 2007 representing a 782.83%
increase in production. The immediate effect of increased shale production is evident from the
declining crude oil import. Between 2007 and 2013, U.S. imports declined by 26.80%. Imports
declined to 299,871.2 thousand barrels (tb) in 2013 from 409,663.1 (tb) in 2007. This
development has made the U.S. a more energy secure nation with a projections to become the
largest global oil producer overtaking Saudi Arabia, making the North America country a net
exporteraround 2030 (see [EA,2012).

Implication of Shifts in Global Energy Market for Nigeria

The analysis about the changing global energy market has implications for the Nigerian
economy as it depends on crude oil export for its revenue as mentioned earlier. The implications
on Nigeria's economy can be analysed from an observed perspective.

The growth in shale oil production in the U.S. has led to growth in world oil production and
supply. This has triggered a decline in global oil price, having a multiplier effect on the Nigerian
oil dependenteconomy asrevealedintable 1. Nigeria's budget which is anchored on the price of
international crude oil has made budgeting difficult as oil price continue to decline. The federal
government had forwarded three different Medium Term Expenditure Framework to the
National Assembly on three separate occasions between September and December, 2014 with
crude oil benchmark proposed at $77,$ 73 and $65 per barrel.

Table 1 reveals deteriorating state of the Nigerian economy. Crude oil revenue has declined
over the years. Exchange rate has been depreciating, in annual terms the currency depreciated
about 3.78% between 2013 and 2014. Similarly, external reverse was 547,355.35 billion in
2013 depreciating by 24.66% in 2014. From the analysis, it is clear that over dependence on
crude oil of the Nigerian economy has led to increased macroeconomic shocks.

Table 1: Observed Implications

Source: Compiled from Central Bank of Nigeria Statistical Database 2014
Conclusion

The study analysed implications of shale oil development in the U.S. for OPEC exporting

nations with reference to Nigeria. The author is of the view that the structural shifts in the

global energy market are as a result of two factors:

1.  Advancement in technology (horizontal drilling and hydraulic fracking) as a result of
high global crude oil price making shale production cheaper to explore, and

2. Increase of crude oil demand from Asia.
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Further, U.S. import data from the U.S. Energy Information Administration reveal US

oil import declined by 26.8% between 2007 and 2013. The US import trend is reflected on
Nigeria's export of crude oil. Nigeria's crude oil export to US declined consistently from
52.57%1n2007109.70% in 2013.
The analysis further reveals an increase in supply in global oil which has had multiplier
effects on Nigeria's economy. Bonny light oil price has fallen by 47.2% between January
2014 and February 2015. As a result, Nigeria’s crude oil revenue has also declined.
Simultaneously, external debt is rising and exchange rates are depreciating. This therefore
reveals that macroeconomic condition in the short run is negative. Nigeria may not be able
to finance its fiscal activities as a result of declining foreign exchange reserves and crude oil
revenue and may result to borrowing in the long run. The policies that will stabilise the
Nigerian economy should be geared toward diversification of the economy from over
dependence on oil revenue.
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Prospects and Challenges of Shale Gas
Development in China

*Oluwasola E. Omoju and Terfa W. Abraham**

The discovery and exploration of shale gas and oil in the United States (U.S.) has revolutionised
the oil and gas sector in terms of unconventional sources, and also made U.S.one of the largest
producers of natural gas in the world. Over the past few years, the output of oil and natural gas in
the U.S. has risen dramatically. According to the Wall Street Journal in its November 2013
edition, oil and natural gas output in the U.S. in July 2013 was equivalent of about 22 million
barrels per day, compared with Russia's forecast of 21.8 million barrels a day of oil and natural
gasin2013.

Despite Russia and the U.S. topping the world chart in terms of oil and natural gas
production from unconventional sources, countries such as China, Australia, Canada and
Argentina have vast resources of unconventional energy. However, the prospects of developing
shale gas in China has gathered interest in recent times, considering the need to meet the country's
growing energy demand, reduce foreign energy dependence, facilitate energy security and
mitigate environmental degradation. The U.S. Energy Information Administration (EIA) 2011
Report estimated that China had 1,275 trillion cubic feet of recoverable shale gas, the largest of
all the countries surveyed in the report (EIA, 2011), but the 2013 edition of the report
downgraded the estimate to 1115 trillion cubic feet (EIA, 2013). The majority of China's shale
reserves are in three basins — Sichuan, Tarim and Yangtze Platform.

The opportunities and benefits of shale gas production in China are numerous, ranging from
economic, social to environmental. Domestic shale gas production in China will lead to a reduction
in energy costs and imports, improve its energy security status, create job opportunities, generate
government revenue, enhance local development and reduce environmental degradation by
substituting coal. But despite these potential benefits, shale gas production has not increased as
expected. China Petroleum and Chemical Corporation (Sinopec) has achieved some success in
the Sichuan Basin, but shale gas production is still unlikely to meet gas demand, as the country
continues to make efforts to diversify its supply sources through deals with Russia and other
Central Asian gas producing countries. The fact that China has enormous shale gas resources is
not in doubt; the key question is why China is not producing shale gas in large commercial
quantities like the U.S. This article discusses some of the factors constraining shale gas
development in China.

The first issue is related to the cost of producing shale gas compared to other conventional
gas. China presently has reliable gas supply from Russia, Myanmar, and the Middle East, which
is aided by key pipeline infrastructure. Importing gas from these countries may be more
economically viable than domestic production. However, considering the need to diversify
natural gas supply to mitigate the potential impact of unfavourable developments in any of these
countries, China may well take shale gas production seriously. Volatile political situations in the
Middle East where China has huge stake may impact negatively on China's energy security in the
future. The cost challenge associated with shale gas production will be addressed in the long term
as more technology and know-how are promoted and an open market system is developed in the
sector.

Another potential constraint to shale gas production in China is the complicated pipeline
access procedure and geology, which makes shale gas extraction very difficult and expensive.
China's shale layers are heavily faulted, which makes it difficult and expensive to drill. Gas
reserves in the Bakken oil shale in North Dakota and the Marcellus gas shale in Pennsylvania are
just about a mile below the surface. This is in contrast to the Sichuan shale reserve which is three
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miles below the surface and in structures warped by active faultlines. This makes transportation
and installation of heavy equipment and exploring shale gas in China much more difficult, time
consuming and expensive. Contributing to this challenge is the limited expertise on hydraulic
fracturing technology in China compared to the U.S.

Another challenge for competitive shale gas production in China is infrastructural
constraint in terms of pipeline for gas transportation. China at present lacks the type of pipeline
network that U.S. possesses, which transcends the entire North America, and makes
transportation of shale gas less difficult. While China may be able to produce large volume of
natural gas from its shale fields, transporting them to the market would be a huge challenge.
Thus, the government has to place emphasis on developing and improving infrastructure that is
conducive for shale gas production and transportation.

Shortage of water supply could also be another factor constraining shale gas production in
China. Shale gas production requires large amount of water supply. This is because the
technology used involves pushing large volume of water, sand and chemicals into the shale
formations with high pressure. But, water scarcity already poses environmental challenges in
some parts of China, and using available water resources to power the fracking technologies
used in shale gas production will further aggravate the problem of water scarcity. Some areas
with promising shale gas reserves, such as the Tarim Basin, have very limited water supplies for
fracking.

Another factor that may undermine the production of shale gas in commercial quantities in
China is its reported environmental effects (Ng, 2013; EIA, 2013). Environmentalists have
argued that the technology and process used in shale gas exploration and production could
result in environmental problems, particularly with severe impact on water supply and
pollution. There are concerns that the fluids and chemicals used in fracking could pollute
surface or underground water sources. Given the grave situation of water supply in some part of
China deemed to be rich in natural gas resources, local environmentalists, residents and
landowners in these communities may be opposed to shale gas production. Thus, companies
may have to compensate residents and landowners in these communities, making the cost of
exploration and production higher. Furthermore, there are research findings showing that shale
gas emits larger amounts of methane than conventional gas (Moniz et al, 2011; Osborn et al,
2011).There is need for China to enhance the regulatory and legal frameworks on the
environmental impact of shale gas development.

Lack of an open and competitive business environment, mature legal structure and private
land ownership are the biggest impediment to shale gas production in China (EIA, 2013). The
US shale gas production has succeeded to a large extent as a result of the open and competitive
market that allows for competition, efficiency, reduced costs, innovations and improvements.
The US shale gas success was largely initiated by the country's small and medium-sized oil and
gas companies, supported by a rich expertise of several oil services firms. In contrast, shale gas
development in China has been overtly dominated by state-owned companies — CNPC, Petro
China and Sinopec, and foreign oil firms need to have a partnership with one of these
companies to participate in shale gas production. The government plays a dominant role in the
energy sector of Chinaunlike in the U.S.

Energy prices in China are largely regulated by the government and do not reflect scarcity
or the cost of production. In addition, the regulated price fails to incorporate environmental
concerns which have been a serious issue in China in the past few years. All these significantly
impact on the development of the energy sector in China, and also discourage private
investment in shale gas production. Reforming the energy sector through energy market
liberalisation is crucial to the development of the sector (EIA, 2013). Private investors will be
willing to invest in shale gas production if they are convinced that prices will be determined by
the market.

In conclusion, there is vast potential for shale gas production in China as the U.S. The
exploration and production of shale gas holds strategic advantages and benefits for China in terms
of energy supply, security and environmental concerns. However, the production of shale gas
could be undermined by such factors as geology, inadequate pipeline infrastructure, water scarcity,
environmental concerns, technical expertise, energy market structure, macroeconomic
governance, and coal to gas technologies. While the issue of technology can be easily addressed,
the current economic system in China that undermine and stifle private sector investment in the

oil and gas sector may be the greatest constraint. This has to be addressed pragmatically and
comprehensively before China can boost shale gas production like the U.S.
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Introduction

Energy issue will continue to receive considerable attention in the global sustainable
development agenda in many years to come. This is due to the fact that energy pricing
significantly impacts on the economic growth, and this consequently affects poverty level
(UNDP, 2005). Crude oil and petroleum products are major global energy sources. These
products are affected by market forces, and in that case, their prices are volatile. The demand
for the products are seasonal as well, for example there is higher demand for gasoline during
the summer, while there is higher demand for heating oil during winter. Recent downward
trend in the pricing of crude oil has gingered researchers towards studying the dynamic time
series data as well as stability in pricing, that is, the market volatility.

Itis therefore interesting to study the properties in price level and variance of prices of crude
oil and its products at the international market. These, as we know affect the world economies at
large, and the prices are affected by the prevailing exchange rates as well as stock price index
(Gil-Alana and Yaya, 2014). Recent innovations by financial time series experts and
econometricians have therefore concentrated on studying the variability in prices, rates and
values of these economic and financial data, at both national and international markets. This
variability is termed volatility, and as a result, quite a number of models to support this stylised
fact have been proposed in the literature. The persistency level of volatility in these transformed
seriesis therefore determined using the semi-parametric approach.

It is very common to consider both symmetric and asymmetric volatility models types in
time series data, but recent innovations have shown that jump is another inherent property in
financial data, for example in prices of oil and other petroleum product. A special asymmetric
volatility model is the Asymmetric Power GARCH (APARCH) of Ding et al. (1993) which
converges to seven special cases of other GARCH variants as a result of inbuilt Box-Cox
transformation. Still, this model cannot capture correctly jumps/outlying returns in the
volatility series. As a result of these, Generalised Autoregressive Score (GAS) models are
introduced in Harvey and Chakravarty (2008) and Harvey (2013). Other variants of the
models are the Exponential GAS (EGAS) and Asymmetric Exponential GAS (AEGS).

Review of Literature

Empirical applications of oil prices, persistence and volatility are found in few papers. Gil-
Alana and Yaya (2014) examined fractional persistence and cointegration between Brent
crude oil and stock price in Nigeria and obtained significant evidence of a positive
relationship between the two variables though with a very short memory effect. Alom, Ward
and Hu (2012) examined the asymmetry and persistency of volatility in the prices of crude oil,
heating oil, gasoline, natural gas and propane using GARCH-type model and observed
different volatility persistence level. They further carried out forecasts performance tests, in
which the best parametric model could not produce the best forecasts. Charles and Darne
(2014) observed structural changes as well as outliers in volatility persistence of crude oil
from Brent, West Texas Intermediate (WTI) and Organisation of Petroleum Exporting
Countries (OPEC) markets. The outliers were investigated using the intervention analysis
and the outlying points were likened to particular events over the sampled years. They further
suggested that the inclusion of outliers, that is, jumps in the volatility modelling process could

improve the understanding of crude oil markets volatility. These jumps are as a result of the arrival of new
economic information in the pricing of oil (Elder, Miao and Ramchander, 2013).

Rationale

The classical GARCH variants are not robust to capturing these occasional jumps in financial markets, and
therefore, they underestimate the magnitude effect of the returns. Also, persistence effect of volatilities across
markets can be measured using either fractional integration or GARCH based approaches. In this paper, we
estimate the persistence in the spot prices of crude oil and petroleum products using the fractional persistence
approach, and as well determine the appropriate volatility models among jumps, symmetric and asymmetric
volatility models for the log-returns of prices of crude oil and other petroleum products.

Methodology

Literature on persistence in crude oil and volatility has been growing in recent times. Time series persistence
is first observed in Granger and Joyeux (1980) when the fractional integrated (FI) processes are proposed.
The proposition has led to many applications of the FI processes, in economic and finance, engineering,
mathematics, hydrology, medicine, and lots more. In Box and Jenkins (1976)'s proposition, integrating
parameter which assumes values 0 and 1 for 'pure' stationary and nonstationary time series, respectively, and
in that case, the series are said to be / (d=0) and I (d=1)respectively. The case of FI assumes the integrating
parameter to be non-integer, that is, lies in the open setd € (-05, 0.5) for invertible and stationary time series.
Velasco (1999) re-defined FI process in the nonstationary range d € (-05, 1.5). In this study we employed the
following methodologies: fractional integration techniques; Symmetric and asymmetric volatility
modelling; and the Jump robust volatility modelling.

Dataand Empirical Analysis

The data used are the daily spot prices for Crude Oil and Petroleum Products obtained from the website of
United States Energy Information Administrations (http://www.eia.gov/). The Gasoline, Heating oil,
Diesel, Kerosene and Propane are popular crude oil products, and the crude oil price influences prices of
these products. Table 1 presents the results of persistence in volatility (returns) series. The absolute log-
returns and squared log-returns series are used as proxies for the volatility series. We observe that the GPH
approach underestimates the persistence estimates as compared to the estimates by the Whittle method. This
happens in the two results for absolute and squared returns, and as observed the estimates by the squared returns
are quite lower than those computed using the absolute log-returns. The results obtained are in the long memory
range (0 <d< 0.5), even based on the computed confidence intervals. Closer look indicates that the persistence
estimates for crude oil and gasoline prices are lower than the estimates for the remaining petroleum prices
(Heating oil, Diesel, Kerosene and Propane).

Table 1: Estimates of d in the I(d) setting for both the Absolute and Squared log-returns series

In bold, the most significant estimates of d. In parenthesis the 95% confidence intervals
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Table 2 gives the model specification results. Here, the Jump models are the GAS, EGAS and
AEGAS models. The results indicate the competitiveness of asymmetric APARCH model to
Jump robust volatility model. In the main analysis, Jump robust models defeated all other
classical asymmetric volatility variants.
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