
International Journal of Scientific & Engineering Research, Volume 6, Issue 1, January-2015
ISSN 2229-5518

IJSER © 2015
http://www.ijser.org

Environmental risk: exploring organisational
resilience and robustness

Mafimisebi P. Oluwasoye and Nkwunonwo C. Ugonna

Abstract— This study examines the relevance and practical application of organisational resilience and robustness model within the
context of environmental risk and disaster risk management. With a critical review and description of organisational resilience and
robustness, as well as presenting a logical précis of its practical application in a real-life disaster risk science and management, the
theoretical debates and implications of various perspectives of resilience and robustness have been carefully explored and practical
clarification derived. The concepts of resilience and robustness are gaining increasing acceptance within disaster risk science and
management given the fact that risks, crises and disasters are not easily eliminated or prevented from human environments. In the present
study, an attempt has been made to address such uncertainty through critical phases in organisational resilience and robustness model,
which has been applied in the experience of multinational oil companies in the Niger delta region of Nigeria. Significant findings are most
critical to overcoming risk homeostasis and resistance hypothesis, the link of both concepts of which have constrained innovation in
disaster risk science and management. Arguably, understanding these links and the phases involved in organisational resilience and
robustness is vital to effective management of environmental risks and disasters. It is shown that there are 13 indicators of organisational
resilience and 7 indicators of organisational robustness. These indicators along with the critical phases in organisational resilience and
robustness are fundamental to practical and managerial implications with respect to disaster risk science.

Index Terms— Crises, Disaster, Environmental risk, Multinational oil companies, Niger delta, Organisational resilience,
Organisational robustness, Resilience, Risk assessment, Robustness, Vulnerability.

—————————— ——————————

1  INTRODUCTION
here is a rapid transition within the context of disaster risk
management towards two concepts: “green revolution”
and “sustainable development” both of which have posed

significant challenges for organisations [9, 35, 84, 85]. Already,
these challenges and other difficulties that arise in the process
of managing risk and crisis amidst concomitant implications
seem to have increased the demands for organisational resili-
ence and robustness. The dynamic nature of emergent envi-
ronmental risks and disasters requires pragmatic and logical
framework for dealing with such hyper-turbulent events that
are contextualised within the trans-boundary risk society [32,
48, 77]. In perspective, the unpredictability and black swan
nature of unconventional risk and crisis potentially generate a
set of task demands around the model for human understand-
ing of adequate disaster risk management. This research fol-
lows closely (although adaptably) the question posed by [29] –
"what are the benefits of the resilience and robustness concepts for
disaster risk management?"

From the foregoing, the present research is motivated
to explore experiences (in terms of resilience and robustness)
of multinational oil companies in responding to environmen-

tal risks in Nigeria. Environmental risks are framed in the con-
text of risk homeostasis theory – a theory which accepts that it
is feasible to either reduce or even remove risks altogether, but
suggest that this very process will make risk managers in-
crease or accept other risks in return in order to rebalance the
total risk [16]. The argument raised here posits that achieving
perfect prevention and mitigation of environmental risk is
technically invalid because the more efforts organisations
make to prevent or contain a given type of environmental risk
(e.g. gas flaring), the sightless (or accepting another risk) such
organisations become to other risk. This uncertainty describes
risk homeostasis within the context of disaster risk manage-
ment. It is useful to state that extensive coverage of research
on risk homeostasis can be found in the work by [1-3, 30, 16,
& 85].

However, this research principally frames environ-
mental risk within the context of risk homeostasis mainly to
reveal the application and benefits of applying organisational
resilience and robustness model since eliminating one type of
risk perhaps creates blind spot (or failure mode). Thus the
usefulness of organisational resilience and robustness model
becomes most evident. It is equally acknowledged that organi-
sations cannot reasonably prepare for each and every danger-
ous event (crises and disasters). Therefore, the authors argue
that when the unthinkable disaster or crisis becomes thinkable
and defy both conventional wisdoms and methodologies,
there exists a valid reason to conclude that the value of resili-
ence and robustness can never be overstated.

This study queries the benefits of resilience and ro-
bustness concepts for disaster risk management in developing
countries such as Nigeria, and focuses on analysing the expe-
riences of multinational oil companies in managing environ-
mental risks for example gas flaring and oil spills in Nigeria.
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Drawing on practical experience in the Niger Delta region of
Nigeria, the global aim is to pragmatically analyse and discuss
the challenges facing multinational oil companies like Shell
and Chevron, and how organisational resilience and robust-
ness model can provide effective strategies for addressing the
Niger Delta environmental risk and crises. This present work
extends ongoing theoretical debates and advances closely to-
wards application of the concepts of organisational resilience
and robustness. The research contributes to disaster risk sci-
ence and organisational disaster risk management with novel-
ty which lies in the application of abstract concepts of resili-
ence and robustness to practical case of organisational risk
management.

The oil and gas industry in Nigeria is mostly domi-
nated by large multinational oil companies (e.g. Shell, Chev-
ron, Agip, Exxon-Mobil, and TotalElf). Due to occasional dis-
ruption and destruction of oil exploration paraphernalia and
asset (oil pipelines, rigs and platforms) through the activities
of militants and vandals within in the Niger Delta region of
Nigeria, these multinational oil companies have experienced
intense and complex working environment within their areas
of operations [4, 6, 7, 11, 53]. Although these militants and
vandals often use moral justification strategy - which argues
that multinational oil companies are polluting the environ-
ment - as a mechanism to justify their actions, however, this
research explores how organisational resilience and robust-
ness model can help these oil companies thrive in crisis envi-
ronment in the Niger Delta. To achieve this aim, the authors
used practical experience of the environmental risks in Niger
Delta and thematic analysis to explore the range of possible
solutions.

First, the context of environmental risk using the case
of Niger Delta and the role of multinational oil companies are
presented. Secondly, a review the literature surrounding the
concepts of resilience and robustness, as well as presentation
of the autors’ conceptual model of organisational resilience
and robustness. Then, the results from literature and semi-
structured interviews conducted over a period of five months
(between May and September 2013) with twenty key stake-
holders (oil companies’ staffs, government representatives,
and local communities) are pragmatically discussed in the
context of the authors‘organisational resilience and robustness
model for practical application. Finally, the research findings
which provide useful insights into the application of resilience
and robustness concepts to managerial and policy implications
are discussed.

2  ENVIRONMENTAL RISK: THE NIGER DELTA CASE
More lately, environmental risk has emerged as a form of risk
and the term is used in relation to specific environmental ac-
tivities such as pollution, rise in sea level, flooding, oil spills,
gas flaring and climate change [12, 19, 21, 52]. As part of the
environmental risk generally, it seems global temperature has
heightened concerns in recent times. There is now a substan-
tial body of cumulative evidence to support the view that
global temperature has increased, partly due to human activi-
ty [42] and this has become issue of concern over the years in

Nigeria [20, 58]. The concerns of environmentalists and local
people in Nigeria over constant environmental degradation
through gas flaring (as shown in figure 1 below) present prac-
titioners (multinational oil and gas companies) and policy-
makers with a wide and challenging range of climate-related
discourse [26, 28, 41, 50]. These include the increased risks of
flooding, rise in sea level, drought, desertification, melting ice,
air pollution, and mass economic migration from severely
vulnerable areas. The evidence has increased pressure on mul-
tinational oil companies in Nigeria to remain environmentally
responsible.

Multinational oil companies in Nigeria are often ac-
cused of causing environmental problems and devastation on
the local environment [50]. Shell in particular has been subject
of many national and international debates and criticisms over
its alleged environmental pollution and degradation in Ogoni-
land (Rivers State, Nigeria) [28]. Past research concluded that
Shell practices double standard in Nigeria and that the organi-
sation usually breaches both its internal standards and inter-
national standards [75]. Although not a conclusive evidence,
the resultant effects are clear manifestation of escalating crises
between local communities in the Niger Delta and multina-
tional oil companies [81, 64, 66, 75]. The obvious concern is
about how organisations (for example multinational oil com-
panies) can manage and respond to the apparent emotionally
charged crisis in the Niger Delta region of Nigeria. The au-
thors argue that the thematic analysis and phases of the organ-
isational resilience and robustness model presented in this
research can help provide effective response and sustainable
solutions.

There seems to be loss of words to describe the appal-
ling environmental situation and risks in the Niger Delta of
Nigeria. However, there are strange evidences of silver frogs
blinking from gleaming lakes, dragonflies hovering over caul-
drons of tar, oil slick covering the water and polluting the
streams. Polluted and contaminated lands are widespread,
local indigenes live on waters but such waters are undrinka-
ble, mangroves and wild animals are destroyed, cases of skin
cancers and eyes problems are well-known, and oil industry

Figure 1: Typical case of gas flaring within communities in the Niger
delta region of Nigeria. Source: omline photos of Niger delta.
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infrastructures clustered less than five meters away from resi-
dential dwelling in most extreme cases (figure 2) [7, 10]. These
situations have been controversially refuted by multinational
oil companies and blamed on sabotage, bunkering and arti-
sanal local refining [27]. The situation is indeed challenging,
but unlike the Gulf of Mexico there are no underwater robots,
flotillas of scientists, independent monitoring of spills are
sparse and companies themselves disclose virtually inade-
quate data about their own pollution [28]. The results of envi-
ronmental risk in the Niger Delta are clear demonstration of
emotionally charged crisis but reasonably expected consider-
ing the environment and the people who are vulnerable to the
environmental effects.

Apparently, the efforts to halt the disaster of the
Deepwater Horizon oil spill in the US seem to have triggered
concerns among the vulnerable people of the Niger Delta and
environmentalists towards investigating environmental disas-
ter in the region. The present study is an attempt towards that
direction although the focus and analyses are limited to organ-
isational responses to the crisis and how organisational resili-
ence and robustness model can help provide reliable solutions.

In Nigeria, oil and gas activities are mainly carried
out within the Niger Delta region (composed of nine states –
Ondo, Edo, Delta, Bayelsa, Rivers, Cross Rivers, Akwa-Ibom,
Abia, and Imo) (see figure 3). The Niger Delta region of Nige-
ria has over estimated 35 million people and over 85 percent of
the people of Niger Delta region are predominantly fishermen
and farmers [56]. Climate change and land cover changes viv-
idly pose serious threats to agricultural products and trade as
evidence in literature [7, 56, 59]. Most of the damages from
extreme climate change are borne by industries such as fishing
and farming as they require the natural environment for their
sustainability.

From the foregoing, it is therefore pertinent to ad-
dress two critical issues: environmental risks and the chal-
lenges they pose to organisations. Environmental risk basically
refers to the risks that have adverse and detrimental effects on

the environment with crucial implications on business and
stakeholders [52]. The assets (oil pipelines, rigs and oil plat-
forms, etc.) of multinational oil companies in Nigeria have
often been destroyed by militants and vandals on account of
allegation of environmental risk (pollution, gas flaring, and oil
spill, for example). At the extreme, staff of multinational oil
companies are abducted for ransom and kept hostage for sev-
eral hours or days, and sometimes killed in the process. There-
fore, the challenges lie in the application of the concepts of
resilience and robustness in such crisis and responding ap-
propriately to the environmental risks (or problems). Alt-
hough previous research concluded that environmental risk
has both positive and negative impacts on organisations and
other stakeholders [52] but the risk differs significantly across
industries [71].

A number of studies confirm that environmental risk
and implementation of environmental risk management prac-
tices are linked with benefits for firms [25, 39]. These studies
provide little evidence on how environmental risk can trans-
late into positive impact for organisational benefits. Two is-
sues appear to be problematic with these previous research
findings on environmental risk management. First and most
notably, the potential range of challenges arising from these
new unconventional forms of threat (in which the impacts
appear invincible) and the strategic response of different
stakeholders remain unclear but arguably require resilience
and robustness model for their sustainable management. In
another context, the spaces of vulnerability and spaces of sus-
ceptibility of unconventional environmental risk within the
vulnerable environment demands the application of what we
term ‘organisational resilience and robustness model’. We ar-
gue however that the notion of ‘risks without borders’ (which
imply that the consequence and severity of environmental risk
transcends across nations and potentially interconnect the re-
sulting effects of particular hazards which can migrate across
these nations) explains much better the idea of associating
special consideration to resilience and robustness model. In

Figure 2: Environmnental impacts of oil exploration in the Niger
delta region of Nigeria. Source: UNEP 2011

Figure 3: Niger delta region of Nigeria. Source: Authors
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the  next  section  we  critically  discuss  the  conceptual  frame-
work of resilience and robustness for organisational benefits.

3  METHODOLOGY
This study employed thematic analysis to practical experience
of environmental risks within the Niger Delta region of Nige-
ria to explain the relationship between organisational resili-
ence and robustness, and to connect with sustainable means of
managing emerging environmental risk and disaster. The re-
search is based on a mixture of exploratory research methods,
archival data, semi-structured interviews, and media reports.
The environmental problems in the Niger Delta were used to
provide foundational practical case and secondary data were
content analysed. The semi-structured interviews were grant-
ed under strict condition of anonymity and consents of the
participants were sought. It is a usual practices in research that
methods to be use are appropriate to answer and achieve the
research aims and objectives. Therefore, to answer the main
research question relating to the benefits of organisational re-
silience and robustness in managing environmental risk and
disaster, we used secondary data, archival data, media reports,
and semi-structured interviews.

The sensitivity of the environmental problems in the
Niger Delta was taken into considerations in the course of the
interviews and questions asked were related directly to envi-
ronmental risks and disasters. Twenty interviews of personnel
across four major multinational oil and gas companies, four
local oil and gas companies, two environmental regulatory
agencies and one non-governmental environmental agency,
and two local communities were conducted by the first author.
The participants (with knowledge and experience of environ-
mental risks) are key stakeholders within the Nigerian oil and
gas industry. The semi-structured interviews were conducted
over a period of five month (between May and September
2013) as part of a broader ongoing research. The participants
were interviewed based on the prepared interview guides and
the information provided audio tape. Prior to the data collec-
tion, the participants were contacted and the purposes of the
research were pragmatically discussed and concerns of the
interested participants were addressed. The ethical implica-
tions of the data have been considered to ensure that no harms
are done to both the participants and the researchers. The es-
sence of the interview was to explore the activities (in terms of
environmental risks and disasters) of the multinational oil
companies in Nigeria and how such activities affected the lo-
cal communities. While conducting content analysis of the
interview data, particular attentions were paid to the social
and cultural context of environmental problems in the Niger
Delta, Nigeria.

Previous studies (for example, [4, 10, 27, 52, 64, 65]
examining environmental problems in the Niger Delta region
of Nigeria adopted similar methodological approach. These
studies explore the social and legal context of environmental
problems in Nigeria. However, the present research differs
largely from such work because of the methodological ap-
proach adopted and the development of organisational resili-
ence and robustness model. For example, content analyses

were used throughout the research and the study anchored on
interpretivism and paradigmatic approach in the analysis,
results and discussion. Critically, it might be more useful in
future research to include questionnaire data to further en-
hance the data collected and analysis. Nevertheless, the relia-
bility and validity of the results revealed in this work have not
been affected because of the adoption of practical case study
which further augments the data and triangulation. Triangula-
tion occurs at theory, method and data level suggesting that
research findings are quite reliable and supported.

In conclusion, the fundamental aim of developing the
organisational resilience and robustness model was to consid-
er a practical-oriented concept through which the abstract
concepts of resilience and robustness can be better understood
and applied within organisations. The development of the
organisational resilience and robustness framework (Figure 4)
was based on extensive literature reviews and through content
and thematic analysis. Literature relevant to the concept of
resilience, robustness and vulnerability were searched and
reviewed as a first step in the process. The authors conducted
content analysis of previous data, methods, meanings, and
interpretation of the two terms – resilience and robustness.
The process of organisational resilience and robustness was
recognised in six phases based on the indicators of resilience
and robustness mapped from different research fields and
perspectives. Although the two concepts of resilience and ro-
bustness as extracted from literature appear to be multidisci-
plinary in nature [23, 49,57, 62, 67], past findings were synthe-
sised to produce a more unifying framework. The organisa-
tional resilience and robustness framework and the various
phases involved are captured in figure 3. Lastly, the six phases
of the model were discussed and applied to the environmental
risks experience of the Niger Delta region of Nigeria. This en-
ables abstract concepts to be discussed in the practical context
and the results provide useful insights, lessons and implica-
tions for organisational policy and managerial practices.

4  CONCEPTUAL FRAMEWORK OF RESILIENCE AND
ROBUSTNESS

The organisational resilience and robustness model (summa-
rised in Figure 4) presented in this research is discussed as
pragmatic indicators of remarkable and measurable compo-
nents of disaster risk management. The origin of resilience was
reportedly rooted in the word ‘resilire’ mentioned in ancient
Rome by Lucius Annaeus Seneca [8]. The term was initially
used to describe the capacity of a material or system to return
to equilibrium after a displacement [60]. The concept has con-
siderably advanced over the decades and linked to another
concept called robustness [9, 22, 32, 35, 77] and used to de-
scribe the adaptive capacities of individuals [14,18], human
communities [60, 74] and larger society [5, 15, 34], and organi-
sations. Past studies have advanced without special considera-
tion and in-depth discussion of organisational resilience which
constitute the primary focus in this research.

The organisational resilience approach queries the
vulnerabilities of some organisations to environmental disas-
ters and crises, while other organisations in the same industry
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with the same level of exposure continue to adapt and build
capacities, enhance reputation, strengthen business continuity,
bounce back and effectively manage complex stakeholders
with varying concerns. In another perspective, resilience ap-
proach is most useful when organisations risk losing the abil-
ity to recover from crises and disasters, and perhaps fail to
learn from previous similar cases of disasters or environmen-
tal crises. A resilient organisation is disciplined yet flexible
organisation.

However, robustness method is concerned with the
measurement of the organisational ability to maintain flexibil-
ity  within  a  restricted  range  of  function  during  a  hyper-
turbulent and unconventional crises and disasters that pose
significant threats to the organisation survival [34, 37, 83]. The
concept of robustness encourages innovative practice of think-
ing outside the box [17, 48] and applies methods in unusual
manners that might defy conventional and analytical ap-
proach to problems solving. A robust organisation is not rigid
but strategically adapts lessons from previous cases or new
innovative thinking in anticipation and response to emerging
threats (crises and disasters) and consistently adopts effective
feedback controls to understand complex changes within the
business environment. The application of resilience and ro-
bustness is ideally suited to analysing environmental risks
(problems) because of the very complicated and controversial
implications of such form of risks.

Environmental risks appear to bring about invincible
harms and hazards which are regularly subject to controver-
sial discussions and interpretations but the anticipated risks
often become most apparent when self-perceived victims dis-
cuss them in the context of what is vulnerable and measure-
ment of that vulnerability in reality. The consequent implica-
tion is that issues that initially appear undiscussable then be-
come discussable and unquestionably problematic in practice.
The consequences of these unconventional forms of risk often
do not yield to conventional risk and crisis management mod-
els or indeed to organisational or institutional conventional
policies and perhaps illustrate further why it is essential to
understand how organisational resilience and robustness
model is crucial in the discussion. Pointedly, the emergent
risk, crisis and disaster often lack the ‘apriori evidence’ that
would render them predictable to any degree [72]; and the
spaces  of  vulnerability  and  spaces  of  susceptibility  are  ex-
tremely large and complex. As a result, such dangerous events
often require understanding the nature of their vulnerabilities,
mitigation and future impact, how they are defined, under-
stood and communicated and range of different options in
addressing them. Likewise, risks and threats have multiple
sources and impacts and failure to manage them to satisfacto-
ry conclusions can undermine operational and financial stabil-
ity of organisation. This reveals the salient nature of resilience
and robustness model which can be meaningful to address the
challenges that face academics and practitioners in risk, crisis
and disaster management practice when responding to un-
conventional risk and crisis. The two concepts; resilience and
robustness are summarily explained below:

4.1 Resilience: A risky business
Resilience as a concept has gradually emerged in literature
surrounding risk, crisis and disaster management. The notion
of resilience denotes stability and continuity in the face of tur-
bulent unexpected disruptive events such as crisis and disas-
ter. Although true resilience is dependent not only on organi-
sational plans but also on the ability of society to look out for
and respond to major incidents [79], organisational resilience
is the focal point of this present research. For a review of vari-
ous contexts of resilience, refer to [16]. Two (ecological and
engineering) forms of resilience have been identified and de-
fined in the ecological literature [55]. In addition, environmen-
tal form of resilience which applies to restoration and remedi-
ation of the impacts of environmental problems towards a
more sustainable future is identified in this research. There are
several definitions of resilience identified in literature and
most of the definitions emphasize a capacity for successful
adaptation in the face of disturbance, stress, or adversity [16].
However, the IFRC [40] define resilience more broadly as the
ability of individuals, communities, organisations, or countries
exposed to disasters and crises and underlying vulnerabilities
to anticipate, reduce the impact of, cope with, and recover
from the effects of adversity without compromising their long
term prospects. The concept of resilience relates mostly to the
ability of systems to respond and adapt effectively to changing
circumstances.

Focusing on the uncertainties in managing crises and
risk often poses this critical question about resilience: “Is resili-
ence a risky business for organisations?”Resilience is about build-
ing a generic capability because resilience is different from risk
management or contingency and emergency planning. Find-
ings from past studies suggest that resilience is quantified as
the probability that organisation in crisis remains able to ex-
hibit recovery trajectories for a specified period of time given
its physical environment and anticipated disturbance epoch
[54-55]. The abstract concept of resilience itself can be misno-
mer and providing false solution to organisational crisis or
disaster. The idea that organisations can remain stable or
maintain stability to withstand dangerous events (crisis and
disaster) without addressing the root cause of the cri-
sis/disaster could be misleading. Within the concept of envi-
ronmental risks and disaster risk science, the theory that if
organisations are able to build capacities in terms of resources
and responses without compromising business continuity
might be implicitly encouraging the ‘do nothing’ option in
managing environmental risks. This is a risky business be-
cause resilience is different from resistance.

Resistance denotes the force required to displace the
system from equilibrium (outcome and stability) whereas re-
silience refers to the time required for the system to return to
equilibrium once displaced (process and adaptability) [13]. In
fact, in some situations, stability or failure to change could
point to lack of resilience [60]. A resilient organisation, for ex-
ample, depends upon several units of the organisation being
able to address the underlying cause of vulnerability and able
to change or adapt in response to changes in loss and damage;
and thus the organisation would fail or disrupted should any
of the units remained stable or unresponsive [24, 35, 46, 87]
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Therefore, resilience in organisation context means the organi-
sation’s capacity to anticipate disruptions, adapt to events,
and create lasting value to the overall objectives of the organi-
sation despite turbulence.

It is impossible to generate a universal checklist of
environmental risks and environmental risk management
strategies suitable for all dangerous events. The ability of an
organisation to generate generic capability for addressing the
principal root cause of the problems and adapt to changing
circumstances is crucial in disaster risk science. Organisational
resilience which refers to the capacities of the several units
within organisation to adequately adapt and adjust more ro-
bustly to sudden and unexpected disruptive events such as
crisis and disaster cannot isolate robustness in the process. If
isolated,  the  entire  process  becomes  more  risky  and  can  be
classified as “resistance hypothesis”.

In conclusion, the resistance hypothesis is inextricable
and often embedded within organisation when emerging
threats incubate over a long period to become disaster. The
issue of environmental disasters in the Niger Delta which
emerged over the past five decades where the potential haz-
ards appear invincible can best illustrate the resistance hy-
pothesis. The resistance hypothesis suggests that multination-
al oil companies (like any other organisations) will attempt to
first refute the emerging threats and consequent disasters that
follow without understanding how to appropriately tackle or
address such environmental risks. The processes that lead to
disaster can be better understood in the context of organisa-
tional resilience and robustness framework. The framework
challenge widely held perspectives in disaster risk science and
management, and presents range of different phases leading
up to a more resilient and robust organisation. The propensity
to succeed in managing environmental disasters and risks de-
pends principally not just on resilience but also on robustness.
If policymakers and practitioners are able to understand the
functionality of the organisational resilience and robustness
model, better management of environmental risks and disas-
ters could emerge and organisational performance will im-
prove. Lastly, there will be high likelihood of maintaining a
successful and thriving enterprise once organisations are able
to realise the benefits of the concepts of resilience.

4.2 Robustness: Beyond hypothesis
Previously we describe the ‘resistance hypothesis’ that could
impede organisational resilience and robustness as attempt to
first refute the emerging threats facing organisations and en-
suing disasters that follow without understanding how to ap-
propriately tackle or address such environmental risks and
disasters. The fundamental focus for organisation in crisis will
be to look beyond resistance hypothesis and take advantage of
the mutually concepts of resilience and robustness since nei-
ther can be isolated from the other. This leads to another im-
portant question which is how robust is organisation to
emerging unconventional risks, crises and disasters? The ro-
bustness of organisations to environmental disasters and cri-
ses is a pertinent issue at present, particularly in the light of
frequent oil terrorism and militancy in the Niger Delta region
of Nigeria. The recent dramatic shift from kidnapping of mul-

tinational oil companies staffs to blowing up of oil pipelines
(oil terrorism) and vandalism, and accompanied by wide-
spread disruption to business continuity and drastic reduction
in production of crude oil, highlighted the need for organisa-
tions to develop greater robustness approach to protect critical
infrastructure. However, there is need to address the concerns
which border on the benefits of the robustness concept to or-
ganisations in crisis.

Robustness measures the ability of an organisation (or
a system) to maintain itself within a narrow range of function
and is perfectly suited to emerging environmental threats and
disasters that require evaluation of the possible permutations
of different strategic options that infiltrate the disasters devel-
opment process and setting priority base on available evi-
dence. Although the concept of robustness has a far-reaching
meaning in disaster risk science because it encompasses inno-
vation and strategy, transformation and learning, and func-
tional redundancy and feedback controls to compensate for
changes in environment [55]. Carlson and Doyle [22] revealed
that the concept of robustness emerged within engineering
and control theory.

This concept (robustness) is defined as the capacity of
a system to maintain a desired state despite fluctuations in the
behaviour of its component parts or its environment [9]. The
idea that robustness concerns the maintenance of a system
state within a narrow range of performance [55] is not self-
evident when matched against objective evidence. Past re-
search which examined robustness, adaptation and innovation
of forest-dependent communities in the wake of a devastating
2007 hurricane in Mexico concluded that robustness does not
imply rigidity but describes the ability of the system to adapt
and innovate in anticipation or in response to a disturbance
[24]. In overall, robustness is the degree to which an organisa-
tion can insulate itself from changes in the environment. The
issue for concerns in this research is the operationalization of
the concept of robustness in disaster risk science and man-
agement.

The reference threshold of robustness should be mod-
elled by organisation within the risk tolerance level of such
organisation. The risk appetite of the organisation must be
clear enough for every manager to make a value judgement at
acceptance level of variability. The implication is that a robust
organisation is one that manages risk, crisis and disaster with-
in set of acceptance risk tolerance level or limit. A good com-
parison is an organisation involving in oil spill disaster. A ro-
bust organisation stops the spill and adapts to the numerous
criticisms by providing compelling arguments and evidences
that remediation and compensation is anticipated so that such
environmental problem does not lead to hostile attacks and
business discontinuity. The case of Shell Nigeria over envi-
ronmental pollution and contamination in Ogoniland (Rivers
State, Nigeria) which eventually led to hostile attacks on Shell
staffs and eventual withdrawals of Shell business in Ogoni-
land (in December 1993) demonstrates how lack of robustness
can impact businesses. Although a robust system (organisa-
tion) cannot tolerate a large fluctuation [43], the combination
of the two concepts of resilience and robustness provide a bet-
ter advantage for organisations desirous of managing envi-
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ronmental risks and disasters.
The problems that organisations face in dealing with

uncertainty in decision making along with the ways in which
organisations function in the wake of extreme environmental
shifts [31] have further highlight the importance of resilience
and robustness framework in shaping and managing uncon-
ventional environmental risks and disasters. What is uncon-
ventional about modern environmental risks and disasters is
not their very nature alone but the stake in which such events
are scrutinized and anticipated whether they are exclusive of
their existence or not. This raises some fascinating challenges
for disaster risk science and management. One result of this
‘ambiguous reality’ has been the increased efforts to bridge the
gaps between what we claim to know and what we actually
know. The scientific myths of experts’ elicitation and account
of environmental risks and disasters appear to have been out-
mooded by laymen offering alternative compelling explana-
tion of how environmental risks and disasters affect them. The
contest is now wide open and environmental risks and disas-
ters are often portrayed as becoming ‘disaster in denial’.

The socially constructed contexts of environmental
disasters and crises have shifted towards a narrow but fierce
competition between organisations and local communities, for
example, in Nigeria. There have been other suggestions that,
despite increased attempts at control, these new forms of risk
have  continued  to  emerge  and  evolve  in  ever  more  complex
forms and this has served to erode public confidence in the
abilities of organisations to manage risk [31]. The fundamental
impact is the double-edged evolutionary process of environ-
mental risks and disasters, previously contextualised within
the risk homeostasis theory. The more organisations attempt
to eliminate and prevent environmental risks, the bigger the
local communities’ concerns about environmental pollution
will continue (in the Nigeria perspective). The possible solu-
tion  to  this  unsolved  complex  network  of  risk  is  proper  and
effective application of organisational resilience and robust-
ness model as the authors argue.

4.3 Organizational resilience and robustness model
Research confirms that models are needed to project the resili-
ence, vulnerability and robustness of a system into the future
[55] and their practical application to organisational problems.
To fill this gap, this research presents conceptual model of
organisational resilience and robustness as summarised in
Figure 4. This framework will provide innovative practical
insights relevant to understanding the translation of the ab-
stract concepts of resilience and robustness into a more prag-
matic application in disaster risk science and management.
Within the framework, there is special consideration to the
interconnected pivotal roles of various constituents and de-
terminants factors of resilience towards loss and damage,
adaptive capacity, transformation and learning, and the role of
unifying both concepts of resilience and robustness within
organisation practices. The framework captures complex so-
cial and cultural phenomena and their interplay that leads to
disaster or to the development of the capacity to cope with
extreme dangerous events (crises and disasters) [38].

Organisational resilience depends on effective crisis

and disaster management but would encourage more promi-
nent treatment of crisis management capabilities throughout
the organisation than is often the case. Quite controversially
and confusingly, some studies have identified four compo-
nents such as preparedness, protection, response and recovery
as facets of organisational resilience. The resilience approach
within organisation is based on addressing emerging threats
from a perspective of taking reasonable protective and proac-
tive actions but having alternative capabilities as needed or
the ability to withstand the disruption. Organisational resili-
ence refers to the positive ability of an organisation to adapt
swiftly to the consequences of a catastrophic failure caused by
environmental risks and disasters and cope with the resultant
change. In organisational resilience and robustness model,
there are number of indicators that make some organisations
able to survive and thrive despite adversity. There are thirteen
(13) resilience indicators and seven (7) robustness indicators
(Table 1) identified from general literature on risk, crisis and
disaster management (For example, [23, 47]. These indicators
of organisational resilience and robustness as applied in our
framework altogether differentiate a resilient and robust or-
ganisation from other organisations. These indicators can be
used to critically assess the resilience capacity of an organisa-
tion and provide useful suggestions on where resources might
need to be improved and strengthened.

Table 1: Indicators of organisational resilience and
organisational robustness

Past researches suggest that organisations that are
quick to close the gap between what the management wants
and what the organisation can deliver can be classified as ro-
bust organisation. In critical context, to be a robust organiza-
tion means to have the flexibility capacities to be able to turn
things around, make changes, and to swiftly take up business
opportunities and address challenges. In fact, there is evidence
to suggest that companies that have organizational robustness

Indicators of Organizational
Resilience

Indicators of Organizational
Robustness

1. Leadership 1. Roles and responsibility
2. Employee and engage-

ment
2. Alignment

3. Risk culture and govern-
ance

3. Execution and implemen-
tation

4. Risk awareness 4. Prioritization
5. Risk and decision making 5. Interaction and synergies
6. Innovation and creativity 6. Leadership and man-

agement
7. Risk communication 7. Gaps in action
8. Stress testing plan
9. Leveraging knowledge
10. Business community plan
11. Planning strategy
12. Stakeholders’ engagement
13. Risk perception
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are often better at rolling out strategies, quicker to adapt and
more able to deliver results. However, organisational robust-
ness cannot be executed along without consideration of organ-
isational resilience. This is why organisational resilience and
robustness framework has been developed in this research.
The implementation of the phases in the model can lead to
better management of emerging threats and enhance better
decision makings in dangerous situation. These phases of or-
ganisational resilience and robustness model are discussed in
the next section.

4.3 Phases in organizational resilience and robustness
model

The critical six phases identified in organisational resilience
and robustness framework (Figure 4) include:  addressing the
underlying cause of vulnerability, identify and understand the
resilient to what issue, evaluate and benchmark loss and dam-
age, understand how to build adaptive capacity, address or-
ganisational belief and risk culture, and initiate and apply
learning and transformation. These phases are not linear pro-
cess but interconnected and interactive strategies that organi-
sations can use to assess performance and strength to effec-
tively deal with potential emerging threats of dangerous
events (crisis and disaster) at any of the phase. This is not a
one-off process unlike some methodologies for dealing with
unconventional cases of risk, crisis and disaster facing organi-
sations. These phases in the model are carefully constructed
from the practical case of environmental risk in the Niger Del-
ta region of Nigeria.

The case involves unconventional environmental
risks and disasters where agitations of local community mem-
bers have resulted into vandalism and terrorism-related activi-
ties to disrupt oil infrastructure assets of multinational oil
companies in Nigeria for polluting and degrading the envi-
ronment and sources of livelihood. The framework as dis-
cussed below based on secondary data and findings from the
semi-structured interviews conducted with key stakeholders
in Nigeria oil and gas industry represent significant practical
ways of ensuring sustainable solutions to emerging threats of
dangerous events (crisis and disaster). It provides the avenues
to revisit the problems and re-evaluate the organisation itself,
and create options appraisal process before making choices
and dealing with emerging crises and disasters. These phases
are:

a. Address Underlying Cause of Vulnerability:
In managing unconventional crises and disasters, the ability of
organisations to plan, respond and address the underlying
cause of vulnerability is critical to success and long term sur-
vival of the organisation. Interviews findings show that local
communities where multinational oil companies operate in the
Niger Delta are vulnerable to extreme and transboundary pol-
lution. Key informants believed that addressing this root cause
is panacea for sustainable business operations of multinational
oil companies in Nigeria. These findings as well as previous
research confirm that environmental risks have wider conse-
quences on human health, safety and environment, security
and livelihood, biodiversity loss [7, 11, 61, 76, 68].

Findings suggest the difficulty in attracting board
level support for investment in vulnerability reduction and
management should be resolved. The complex and intercon-
nected nature of environmental risks and disasters provide the
justification for understanding what areas the organisation
could be vulnerable and to address them without hesitation.
What is exposed or the areas of the business that could be
damaged  must  be  identified  and  quickly  fixed.  For  example,
multinational oil companies in Nigeria are vulnerable to fre-
quently oil terrorism and vandalism of their critical infrastruc-
ture (the question of ‘vulnerability to what’) [6, 27, 65, 61].
Vulnerability assessments have become a key resource to de-
velop measures and pathways for reducing risk and vulnera-
bility, and a key instrument to manage vulnerability over time
[44]. The defining characteristic of organisational resilience
and robustness is the ability to address underlying cause of
vulnerability and their consequences. In the Niger Delta envi-
ronmental risks and disasters, the ability of multinational oil
companies to significantly reduce frequent oil spills for exam-
ple is paramount to sustainable management of vandalism.

b. Identify and Understand the Resilient To What Issue:
The identification and understanding of the resilient to what
issue is critical to effective organisational resilience and ro-
bustness. Each organisation has their own ‘perfect storm’ – a
combination of events or circumstances that has the potential
to bring that organisation to its knees [23]. For example, for
Shell in Nigeria, the worst nightmare is the sudden withdraw-
al of operational area from Ogoniland (in Niger Delta region)
following massive protest over environmental pollution and
degradation problems caused by its activities in Nigeria. Shell
lost its reputation, is confronted with several court cases and is
battling to return to Ogoniland since December, 1993. Organi-
sational resilience is a strategic capability and it is not just
about getting through crises. Two other important capabilities
– the foresight and situation awareness to prevent potential
emerging  crises;  and  an  ability  to  turn  crises  into  a  source  of
strategic opportunity are identified.
However, the resilience and robustness of an organisation is
directly related to the resilience of other organisations or
stakeholders (local communities, customers, suppliers, regula-
tors,  and  even  competitors)  on  which  it  depends.  Clarity  on
the resilient to what issue is fundamental for effective organi-
sational resilience and robustness. Key informants confirm
that the disaster-stricken communities in the Niger Delta re-
gion of Nigeria are at greater risk of high mortality and mor-
bidity from petroleum-related pollution and contamination.

This has been attributed to the source of frequent agi-
tations and attacks on oil infrastructures in Nigeria. Identify-
ing and understanding resilient to what issue is critical be-
cause organisation is dependent on and contributes to the in-
dividual resilience of its staff, and the communities’ resilience
where they operate. In another context, an organisational resil-
ience and robustness is directly related to its sectorial resili-
ence, and the sectorial resilience is entangled with the resili-
ence of the nation. Therefore, there must be general under-
standing and awareness of emerging threats and that catas-
trophe may strike and disrupts the business operations and
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continuity of the organisation.

c. Evaluate and Benchmark Loss and Damage:
The emphasis in organisational resilience and robustness has
shift from vulnerability alone to a simpler concept of loss and
damage. Losses and damage represent the benchmarks of dis-
aster evidence embedded in a long-term holistic risk manage-
ment or governance process [29]. Loss and damage has been
conceptualised as the negative outcomes of exposure to envi-
ronmental hazards and the lack of capacity to manage them
[29-30]. The evaluation and benchmarking of loss and damage
will depend on the kinds of impacts that are measurable or
quantifiable. However, even if the impacts from potential
emerging disasters are unmeasurable, the concept of loss and
damage which literally denotes what can be lost (reputation,
financial resources, sudden business disruption, and reduction
in profit) provides fundamental avenues to increase organisa-
tional resilience and robustness.

The argument is that it may be difficult to stimulate
organisation to think about resilience unless members of staff
understand the extent of loss and damage. In the Niger Delta
case, findings confirm that loss and damage to multinational
oil companies manifest through kidnapping of staffs, vandal-
ism and oil terrorism (intentional blowing up of oil pipelines),
hostile attacks on oil platforms and wells. Therefore, the chal-
lenge is to cultivate a climate in which people (members of
staff) receive realistic assessments of potential risks, without
creating undue stress and anxiety [15]. Critically, the evalua-
tion and benchmarking of loss and damage can provide the
framing to better understanding of organisational resilience.

d. Understand How to Build Adaptive Capacity:
To understand organisational resilience and robustness, delib-
erate attempts to understand how adaptive capacity can be
built for the organisation is essential. The concept of adaptive
capacity has generated vast interest in disaster and crisis man-
agement literature and controversially used in different per-
spective (for examples, [5, 21, 49, 69, 73]), to denote how or-
ganisation can be more resilient and robust in turbulent peri-
od. Generally, this relates to being quick to respond when
things change and ability to recognise potential crisis emerg-
ing, and respond appropriately. The adaptive capacity build-
ing process involves challenging widely held views within the
organisation to promote competitiveness. The likelihood of
organisational leaders to be persuaded to re-evaluate current
approach and evaluate alternative approach is critical to adap-
tive capacity building [62, 67, 87].

Environmental risk decisions can be complex basical-
ly because of the in-built trade-off between perception, cultur-
al, social, legal, economic and environmental factors. The or-
ganisation strength equally lies in ability to balance stability
and change. In the case of environmental crises of the Niger
Delta in Nigeria, organisations like Shell appear to have been
slow in adapting to the emerging threats especially in Ogoni-
land. Although much of the environmental crises are equally
societal problem that requires Nigerian government solutions,
adaptive behaviour that was not dependent on societal resili-
ence  could  have  provided  a  more  robust  response  (Key  in-

formants’ observation). What is needed is the understanding
of how to build adaptive capacity in responding to the envi-
ronmental disasters and crises. The organisational risk culture
and governance, capabilities of their staff, encouraging inno-
vative solutions, as opposed to organisational structures and
depending on technology, can help to develop adaptive re-
sponses to emerging crises. This is necessary for organisation-
al resilience and robustness because adaptive capacity is or-
ganisational ability to continuously design and develop solu-
tions  to  match  or  exceed  the  needs  of  their  environment  as
changes in that environment emerge [47].

e. Address Organisational Belief and Risk Culture:
Organisation belief and risk culture is a key factor in effective
organisation resilience and robustness. The belief and risk cul-
ture of organisations is integral to effective crisis and disaster
management. Risk culture present both opportunity and
threat to organisational resilience and robustness. More clear-
ly, a significant characteristic of crisis-prone organisations is
the tendency toward denial and bad risk culture. As a general
proposition it is fair to argue that there are no simple, unprob-
lematic solutions to complex and unprecedented problems
(crises and disasters) and what is prerequisite is a change to
our attitudes, values and behaviours, all features of an organi-
sation’s risk culture. The fundamental change that will im-
prove organisational resilience and robustness is the willing-
ness for organisation’s leaders to own the problems and de-
velop approaches that promote adaptive capabilities.

In another perspective, the belief that emerging
threats within or outside the organisation is someone else job
should be avoided. All employees must own the risk and
promote adequate risk and disaster management programme
to simulate situational awareness and contingency response.
Findings from the interviews suggest that multinational oil
companies often use disengagement approach to isolate envi-
ronmental risks from their operations. Although relative
number (n = 5) of the participants noted that collective ap-
proach through the active involvement of local communities
could have helped to address some of the challenges and re-
duce tension. Our results likewise indicate that poor people

Figure 4: Organisational resilience and robustness model
Source: Authors
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are most vulnerable to environmental risks and suggest that
the level of adaptation to live with the consequences of envi-
ronmental risks vary among different stakeholders. Previous
studies [12, 19, 58, 58, 70, 80] reveal how environmental risk
for example, gas flaring and climate change, affect local com-
munities and the different challenges posed to organisations in
dealing with emerging crisis and disaster.

f. Initiate and Apply Learning and Transformation:
Resilience and robustness appear to be the answers to the is-
sue of complexity because both concepts can help organisa-
tions swiftly adapt to rapidly evolving complex crisis and dis-
aster. There is often incomplete and objective evidence on
which to base decision during dangerous events and decision
makers are forced to act under great stress. However, the initi-
ation and application of learning from previous cases of crises
and disasters, and lessons within or outside the organisation is
crucial for effective organisational resilience and robustness. A
resilient and robust organisation moves outside and beyond
the originally developed plan to deal with the unexpected and
deal with unknown through transformation and adjusting
existing processes.

The destructive landscapes of emerging environmen-
tal threats and consequent impacts would require reframing as
new information becomes available for crisis leaders. Evidence
suggests that the strategies for enhanced organisational resili-
ence and robustness include preparing first responders, busi-
ness continuity planning, constituting crisis management
team, working with communities, working with other organi-
sations (private firms, civil society groups, media, government
agencies, etc.), joint preparation, joint training and training
leaders [15]. The research findings clearly demonstrate that
recognising early warning signals and quickly engaged to
tackle the emerging threats of crisis and disasters is crucial to
pre-crisis era, while mobilisation, evacuation and remediation,
sheltering and care, and stakeholders’ engagement are vital
during the crisis/disaster and post-disaster phase.

5  KEY LESSONS AND IMPLICATIONS
This study has important implications for policymakers, man-
agers and local people in Nigeria. First, the findings suggest
that organisations should adopt the concept of organisational
resilience and robustness in handling environmental risks in
Nigeria. The principles to strengthen organisational resilience
and robustness include accepting and putting people first,
respect local ownership, comprehensive cross sector assess-
ments, planning and implementation, working in partnership,
long term perspective, know the limits, and reinforce risk and
crisis management policies [40]. When organisational resili-
ence and robustness is framed as panacea to emerging organi-
sational crisis and disaster, the business case for investment in
crisis engagement and collaboration will be justified.

The research indicates that multinational oil compa-
nies in Nigeria need to voluntarily report on the impact of
their operations, policies, and products on the local people
and the environment. This implies that organisations must
take reasonable steps to reduce environmental impacts from

their activities and operations in the Niger Delta region of Ni-
geria. Second, our findings revealed the difficulty and com-
plexity involved in environmental risk management and such
could significantly affect selection of options available to man-
age emerging risks and impact. In this context, multi-criteria
decision analysis (MCDA) would enable the development of
practical ways to compare environmental risk decision options
when multiple realities exist. The MCDA has the capability to
draw consideration to conflicting areas between stakeholders
and decision-makers. While this significantly has implication
on crisis and disaster management practice; agreeing on the
criteria, weighting, and risk tolerance among relevant stake-
holders can hinder effective MCDA. How would policymak-
ers and stakeholders decide what best practice to be used re-
main the most critical issue? The study demonstrates the need
for strengthening the organisational capabilities and environ-
mental regulatory agencies at both national and local levels to
handle environmental risks and their associated consequences.

Another implication is that, the lack of vulnerability
and hazard assessment, community-based early warning sig-
nals, adaptation economic assessment, and crisis management
plan which incorporate environmental risk assessment con-
tribute to ineffective management of environmental risk in the
Niger delta region and indeed in Nigeria. These assessments
are necessary for the understanding of organisational resili-
ence and robustness, and towards clarification on where and
how resources should be directed.

6.  CONCLUSION
Resilience programming involves sustained engagement that
is explicitly accountable, participatory and inclusive [40]. The
beginning of organisational resilience and robustness is the
identification, recognition and appreciation from the board
level (or senior management) to acknowledge the staffs efforts
and capacities to strengthen their own resilience. Maintaining
a critical balance between business goals and environmental
concerns particularly in eliminating or reducing risky activi-
ties (such as gas flaring) that potentially increase global warm-
ing and climate change is considered imperative for sustaina-
ble environmental development and achieving the Millennium
Development Goals (MDGs) in Nigeria. In clear term, public
engagement and environmental reporting on gas flaring and
climate change impact on vulnerable local people, the envi-
ronment, organisations and nations will help to build deeper
commitment and benefit for every relevant stakeholders. An-
other important issue is to carryout critical assessment of how
vulnerable people living close to gas flaring stations, for ex-
ample, might be affected. We hope that policymakers, organi-
sational leaders and managers would recognise the contribu-
tion of all of the above critical issues raised when taking deci-
sions affecting the environment, health and safety.

This study provides important contributions by high-
lighting the importance of organisational resilience and ro-
bustness, collective response and engagement of all stakehold-
ers, and contextualising vulnerability in alternative paradigms
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of loss and damage that could enhance effective environmen-
tal risk decisions. Although not a final statement on the sub-
ject, this research contribute significantly to the growing body
of evidence that environmental risks can be meaningfully re-
duce while stakeholders must adapt with the consequences
through resilience and robustness. In addition, the findings
suggest that preparing main responders (leaders and decision
makers), addressing underlying cause of vulnerability, under-
stand the resilient to what issue, evaluate and benchmark loss
and damage, address organisational belief and risk culture,
initiate and apply learning and transformation are critical to
provision of sustainable solutions. In conclusion, the study
confirms that achieving perfect prevention and mitigation of
environmental risk is technically invalid because the more
organisations make efforts to prevent or contain a certain type
of environmental risks, the more blind such organisations be-
comes to others. Looking at the experience of the multination-
al oil companies in the Niger delta region of Nigeria, the re-
search has revealed how organisational resilience and robust-
ness can be applied to solve emerging environmental risks and
disasters. The organisational resilience and robustness ap-
proach becomes a more useful ways to pragmatically address
and encourage multiple stakeholders’ involvement in manag-
ing environmental risks and disasters in Nigeria.

Although the authos present strong arguments in
support of organizational resilience and robustness model,
there are other relevant poorly explored approaches which can
be used to good effects. For future research, we recommend
investigation of these relevant approaches and how a mul-
ticriteria decision analysis (MCDA) can inform stakeholders’
choice of an approach the range of environmental risk, crises
and disaters from organizational point of view.
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