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Abstract

Many giant fields in the world like the onshore fields in Nigeria which were initially
discovered over half a century ago, have begun to see consistent decline in production and profit,
and are gradually entering into the economic end of field life or decommissioning phase.
Characteristically, in most regions with mature fields, the large multinational oil companies have
begun to sell their oil fields to small indigenous companies who may not be financially robust
enough to complete the decommissioning, when it occurs. Because of the pervasive societal
impact of the oil industry, if an investor fails to properly decommissioning the infrastructure, a
responsible government will have to pay for the proper decommissioning, else society will suffer
the socioeconomic, political, health and environmental impact. Therefore, society needs to be
effectively engaged in the development of a sustainable decommissioning policy framework,

which is hindered if society is uninformed and lacks access to pertinent information.

Currently, there is abysmal information in the public space on the cost of
decommissioning liabilities of oil fields, especially in developing countries like Nigeria. The
public also need simple interpretative ways to determine the vulnerability of a county or entity to
decommissioning default risk and the imminence of a default risk. Furthermore, there is
currently, no way to benchmark the level of maturity or level of preparedness for
decommissioning phase such that countries and entities can identify their gaps to a sustainable
decommissioning policy framework and define a roadmap to close the gaps. These are important
challenges to vigorous public participation, which is an essential requirement for development
and implementation of any sustainable public policy for a public issue like decommissioning of

crude oil fields.
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This study adopted several research methods to develop and introduce a new cost
estimating methodology that uses publicly declared cost of asset retirement obligations (ARO) to
determine a plausible cost estimate range for decommissioning liabilities. It was demonstrated
with Nigeria onshore crude oil fields, which it determined to have a rough order of magnitude
cost estimate for decommissioning liabilities that could be as high as $3 billion. Secondly, it also
introduced decommissioning coverage ratio (DCR) and decommissioning coverage ratio vector
(DCRYV) as new metrics to evaluate the vulnerability to and imminence of decommissioning
default risk. In demonstrating these new metrics, this study determined that the imminence of
and vulnerability to decommissioning default risk for the onshore crude oil fields in Nigeria,
with respect to any of the available revenue streams, is high. Thirdly, it developed a graded scale
maturity model for sustainable decommissioning of petroleum fields. The model described as
Fairbanks maturity model for sustainable decommissioning in the petroleum industry, has five
progressive levels of maturity. It leveraged the methodology used for similar maturity models
developed in other industries and for business management, and a comparative analysis of level
of progress in decommissioning frameworks between some countries with leading
decommissioning experience in the petroleum industry, to develop the Fairbanks maturity model.
Based on the Fairbanks maturity model, frameworks for sustainable decommissioning of Nigeria
onshore crude oil fields were evaluated to be at Level 1, Ad hoc maturity level, which is the
lowest maturity level. Recommendations to close the identified gaps were also were made. These
methodologies can be applied to any petroleum producing region or entity in the world and are
advancements to the frontier of knowledge in the management of decommissioning phase for

petroleum fields in general and Nigeria onshore fields in particular.
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1. Preamble and Overview
1.1. Preamble

The petroleum industry is a very significant part of the worldwide economic system.
Petroleum, particularly crude oil, is a major source of energy and fossil fuel that drives
development and economic growth globally. However, crude oil is a non-renewable and finite
natural resource. Several alternative energy sources have been and are being explored and
developed to replace crude oil as an energy source (Heun & de Wit, 2012). Currently, no source
has been able to efficiently and effectively replace crude oil. While optimism continues to drive
the search and development efforts for a better alternative energy source to crude oil, it remains a
concern that crude oil is a finite resource. Human societal, economic, and developmental growth
is neither going to be deliberately arrested nor desired to be stagnant owing to its limited
quantity. The concern about how long it will continue to be adequately available to sustain
economic and developmental growth, is therefore genuine. The apprehension of a world running
out of crude oil supply has dominated and monopolized attention away from other problems,
such as decommissioning, remediation, and restoration of crude oil development sites, that are
associated with the economic end of field life (EOFL) of a crude oil energy system. In addition,
this is more evident in Nigeria, where crude oil export is almost the only source of foreign

exchange and government income.

As a finite economic natural resource, crude oil reserves in a particular area or boundary
definition will at some time become exploited to a level where the remaining exploitable quantity
from the reserves will be too small and no longer profitable to operate. It is altruistically

expected that the associated crude oil exploitation foot print is either removed or made benign, to



the continued human societal and economic growth of the former crude oil producing region or
area. While the decision to end the economic operation of a crude oil exploitation venture, that is
decommissioning and abandonment, may be compelled by the net economic loss from it
operation, the decision to restore the environment back to its post operational condition is
discouraged by the lack of pecuniary incentives at the last phase of the crude oil investment life
cycle. Production volumes become too low and operational overhead become too high for a
significant net profit to be made. At this stage of the investment life cycle, addition of another
expense element, such as proper decommissioning and abandonment of crude oil producing
facilities, may only be achieved by either an altruistic drive or regulatory compulsion (Islam &

Khan, 2013).

Similar to most mature crude oil producing regions globally, Nigeria is beginning to
observe significant decline in production from most of its initial crude oil fields, particularly the
onshore fields discovered in the 1950s and 1960s. Interestingly and as a matter of reality with
exploitation of a finite resource, globally, every oil producing region has some fields either
already in this stage or in a situation where it will soon be at this stage in its economic life, such
as conventional oil fields in Canada, Alaska, Texas, and Malaysia. As observed by Kaiser & Liu
(2014), Kaiser & Pulsipher (2008), and Kemp & Stephen (1998), this same characteristic
situation is also expansively evident in the United Kingdom Continental Shelf (UKCS) and Gulf
of Mexico (GOM). The UKCS and GOM fields are offshore fields, located in the open sea at a
depth of approximately 1000 feet or more, and are in developed nations with mature regulatory

policy, socioeconomic and political frameworks (Ayoade, 2002). Comparatively, most of



Nigeria’s current mature fields are onshore and Nigeria is a developing nation with less mature

regulatory policy, and socioeconomic and political frameworks (Azaino, 2012; Kelani, 2009).

1.2. Case for Study

In extant literature and academic research, there is more focus on decommissioning of
offshore oil fields, in comparison to onshore oil fields. Located in international waters and in a
water body environment which can be a challenge to control, offshore fields appear to be a more
visible risk in the event of a failed decommissioning project. Therefore, understandably, a
significant proportion of academic and industry research efforts are focused on the international
maritime legal and environmental pollution frameworks associated with decommissioning of
offshore platforms (Gorman & Neilson, 2012). A significant number of decommissioning
activities, including a stellar failed decommissioning attempt (the Brent Spar) that had attendant
huge negative consequences, have been experienced in offshore fields. Comparatively, onshore
fields have limited experience with high profile decommissioning projects. Moreover, most of
these offshore decommissioning projects took place in the GOM and UKCS. As a result, most of
the existing studies are based on the sociopolitical and economic environment of the United
States of America (the United States) and United Kingdom (the UK). The few studies extended
to developing nations, such as Nigeria, are only focused on the maritime legal frameworks

(Ayoade, 2002; Mato, 2012).

Onshore fields in Nigeria have been in production for over 50 years and associated
characteristics of mature fields are beginning to emerge. For example, major international oil

companies (IOCs) or multinational oil companies (MOCs), have started to divest their onshore



assets to small indigenous companies. Currently, the overall production from Nigeria is holding
flat at approximately 2,500 Mbopd (British Petroleum, 2016). The decline in crude oil
production from onshore fields is not apparent to the public due to the obliterating effect of
increase in crude oil production from offshore fields. Consequently, there is less concern and
absence of conscious efforts toward a sustainable decommissioning policy framework for the
onshore fields in Nigeria — a situation that raises some important questions. Is decommissioning
of the onshore fields an imminent problem to worry about in Nigeria at this time? Is the
petroleum fiscal and regulatory system adequately prepared to handle decommissioning of

onshore crude oil fields?

A sustainable approach will attempt to assess the risk associated with decommissioning
of Nigeria’s onshore fields, identify the credible scenarios and time line, and seek for an optimal
technical and socioeconomic mitigation strategy. Less developed countries, such as Nigeria and
corporate bodies that are slow or reluctant to expend financial resources on decommissioning,
will prefer to adopt a simple and easy method to know how much and how imminent is their
exposure to decommissioning obligations. This will help them to better acknowledge the urgency
to develop and ensure that their risk response plan or strategy is appropriate. This study is
focused on the problem of sustainable decommissioning of onshore crude oil fields and how it

could be addressed through the petroleum fiscal and regulatory system, particularly in Nigeria.

1.3. Summary of the Problem
Consistent decline in production and economic returns have already been experienced at

several old petroleum fields globally. In comparison to the production phase, where there are



some economic prizes to be won, society is not significantly engaged in the management of
peculiar risks associated with the decommissioning phase of the petroleum industry that has
limited or no economic prize at stake, but instead, liabilities to bear. There should be some
comfort in knowing that adequate proactive mitigation measures are in place to protect society
from the potential adverse effects that could result from the end of economic life of these fields.
However, there are not sufficient proactive measures because society has not been engaged to
push the government and industry for these mitigating measures, in comparison to how it has
been pushing for transparency with revenues from the petroleum resources, and good
environmental stewardship during pre-development and development phases. Society is not
engaged because it is not effectively informed and does not have the end of economic life of
these fields in the mental horizon. Society is not effectively informed because data related to
decommissioning, similar to most activities in the petroleum industry, are propriety and not
easily interpretative. Generally, the extractive industry has had problems with low level of
stakeholder’s awareness that is behind most of the outrages against the industry (Sandman, 1998;
2003a; 2003b; 2012; Sheppard, 2017). There is a dearth of studies on decommissioning of
petroleum fields that are favorably biased toward data already available and accessible in the

public space.

First, there is no easy way for the public to predictively become aware of the cost of
decommissioning liabilities associated with petroleum fields under their purview. The cost of
decommissioning liabilities or related data are for the most part held proprietary by the oil
companies and in some cases, by the government regulatory agencies. This is the situation in

most countries, particularly developing nations such as Nigeria and its onshore crude oil fields



that do not have any publicly available rough order of magnitude (ROM) cost estimate for their
decommissioning liabilities. This is attributed to lack of publicly available information on
decommissioning phase activities in Nigeria. In most nations, society is not adequately aware of
the cost and pervasive extent of the scope of decommissioning liabilities from petroleum fields

due to huge information asymmetry that disproportionally favors the oil companies.

In addition, there is no amenable way for the public to predictively know that risks from
the decommissioning phase of the petroleum fields are about to be released. Again, due to
information asymmetry, the public does not easily know how much production, and hence rent
revenue, could continue to come from the petroleum fields that could act as collateral against the
associated decommissioning liabilities. The existing attempt to develop some metrics for
predicting the exposure to these risks have not only focused on companies and individual assets,
but continue to be fraught with the problem of proprietary information. Societies, particularly in
developing nations such as Nigeria with weak public institutions, do not have publicly amenable
ways to predictively know their vulnerability to the risk of oil companies defaulting to meet their
decommissioning obligations. Currently and similar to several countries, there are no good
indicators or proxies to demonstrate that decommissioning of onshore crude oil fields in Nigeria
is becoming an imminent problem. The ratio of the remaining petroleum revenue to the cost of
meeting asset retirement obligation (ARO) or decommissioning liability, has been used by
several authors (Kaiser & Liu, 2015) as indicative of an entity’s level of exposure to risk of
default in meeting decommissioning liabilities at GOM, Canada, and UKCS. However, this is a
snap shot and one-dimension indicator. Similar to any one-dimensional factor, it does not

provide pragmatic and temporal insights to the risk of default by industry operators to meet their



decommissioning liabilities or asset retirement obligations. For example, the inter-temporal
perspective and timing for release of the risk event cannot be deciphered from a one-dimensional
indicator. To start with, Nigeria which is the case study for this research does not have the one-
dimension ratio or indicator in academic and public space. From extensive literature review
undertaken in this study, no previous research has made an attempt to evaluate this indicator for

oil fields in Nigeria.

Furthermore, development efforts toward addressing the challenges of decommissioning
are disparate within the industry and amongst regions globally. From extant literature and
discussions, there is neither a defined tool nor some form of reference and measurable scale to
ascertain gaps with decommissioning policy development in an entity, which is unlike some
other disciplines or industries that have organizational process/policy evaluation and maturity
tools. A World Bank study identified critical areas recommended for a sustainable
decommissioning policy take-off (World Bank, 2010). However, it did not result in a simple,
replicable, and comprehensive tool for gap evaluation, particularly for developing countries.
Unlike other disciplines with comprehensive and defined development frameworks and
roadmaps (de Bruin et al., 2005; Crawford, 2015; Tarallo, 2016; Unger et al., 2015), there is no
comprehensive basis for benchmarking, gap analysis, and roadmap toward a higher maturity
level of preparedness to attain sustainable decommissioning at the end of the economic life of the
petroleum fields. This is more imperative for some developing nations, such as Nigeria, that

appear to have not given thoughts to decommissioning of its petroleum fields.



Overall, the issue of decommissioning of petroleum fields has been approached from a
disparate perspective, either giving attention to offshore fields to the neglect of onshore fields, or
individual regional or functional element perspective to the neglect of an integrated perspective.
There is no interdisciplinary and comprehensive approach to address the challenges of the
decommissioning phase of the petroleum industry which may linger into future generations. This
is a gap in society’s effort toward sustainable development of petroleum resources and hindrance
to public discussions and participation, which is one of the identified key challenges with the
development of a sustainable public policy, such as the petroleum field decommissioning policy

(Marzuki., 2015; Sinclair & Diduck, 2016).

1.4. Overview, Contribution to Knowledge, and Potential Benefits

This study explored the fiscal, socioeconomic, and political context surrounding
sustainable decommissioning of mature onshore crude oil fields using Nigeria as a case study.
Based on the empirical situation and comparative analysis with best practices in
decommissioning from other nations, it established a basis for urgency with the development of a
sustainable decommissioning framework for onshore fields in Nigeria. This basis for urgency,
particularly in terms of a pragmatic and temporal approach and for Nigeria’s onshore crude oil
fields, has hitherto not been in the knowledge space. It consists of the corporate (or region as in
this case) decommissioning coverage ratio (DCR), which is a one dimension snapshot
decommissioning liability or risk exposure indicator, and a complementary pragmatic and
temporal approach described as the decommissioning coverage ratio vector (DCRYV), which is

developed as one of the outcomes from this study.



Kaiser (2015a) developed a tableau for decommissioning liability or risk coverage ratio,
which he described as corporate decommissioning ratio (CDR) and asset decommissioning ratio
(ADR) for corporate entities and individual asset in the GOM, respectively. From investigations
in this study, apart from the fact that these metrics were defined only for individual companies or
assets and not extended to regions, interestingly, these indicators have never been determined for

individual assets, companies, or petroleum fields in Nigeria.

Decommissioning coverage ratio is a ratio of the remaining potential revenue to the cost
of meeting decommissioning liabilities or ARO at a particular point in time or year. It is a snap
shot indicator with inherent deficiencies of a one-dimension indicator. This study develops a new
decommissioning risk exposure metric that addresses the deficiencies of a snapshot and one-
dimension indicator in the evaluation of decommissioning risk exposure in Nigeria onshore
fields in particular, and the petroleum/non-renewable natural resource sector in general. The new
metric, described as DCRYV, utilizes a timeline-based approach. Complementing the
decommissioning coverage ratio, it demonstrates an entity’s level of exposure to imminent risk
of default in meeting decommissioning liabilities. DCRV requires the generation of credible
profile forecast for the remaining crude oil production volumes, associated revenue streams, and
layout of the revenue over a temporal scale. Basically, it is a retroactive or backward collation of
the cumulative remaining revenue streams to cover the estimated decommissioning cost. It yields
a better timing perspective, and hence an inference as to the urgency and argument for a
decommissioning strategy and policy development in a region. The metric DCRV was
demonstrated with the case study, where it showed a need to urgently develop a

decommissioning strategy and policy for Nigerian onshore crude oil fields. This algorithm for



determination of exposure to decommissioning default risk (i.e., Production forecast = Revenue
stream forecast=® Decommissioning cost estimation=» Ratio of remaining revenue to
decommissioning cost DCR =» DCRYV) can be applied to any other crude oil producing region.
Furthermore, this study adopted an interdisciplinary approach to establish a theoretical
framework for sustainable decommissioning and abandonment of crude oil development
infrastructure that is also applicable to other non-renewable natural resources. The framework
encompasses knowledge and theories in petroleum resource production and associated rent
forecasting, decommissioning liability and risk management, management of externality and
environmental waste from petroleum development, and socioeconomic policy development and
management elements. Based on these subjects and theories, it extended the frontier of
knowledge by providing a comprehensive perspective to sustainable decommissioning of crude
oil development facilities. Leveraging this theoretical framework, it developed a graded scale
maturity model, described as the Fairbanks Maturity Model, which was demonstrated by using
it to evaluate the readiness and gaps in sustainable decommissioning policy and strategy

development for onshore crude oil fields in Nigeria.

The Fairbanks maturity scale can be deployed in any other region or corporation that is
interested in achieving sustainable decommissioning of its oil fields or non-renewable natural
resource assets. It will be useful for comparative evaluation, measurement and identification of
gaps in national or corporate sustainable decommissioning policy, and strategy development and
implementation. The results can in turn stimulate public discussions and participation, which is
one of the key challenges with development of a sustainable decommissioning policy. Hopefully,

the results will help governments to select fiscal policy elements that will engender sustainable
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