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Enriching corporate risk management
What happens when a fire strikes at the manufacturing plant of the sole
supplier of semiconductors used in millions of cell phones? What can a
food company do when the natural environment from which it draws its
resources is increasingly degraded? And how can a company increase its
fitness with respect to unforeseeable challenges? To survive and thrive
in the face of stress and disruption, a company can seek for enterprise
resilience, which we here define as the capacity of business to survive, successfully adapt and prosper in the face of change and uncertainty related to
disturbances with a high impact and a low probability.
Natural disasters, economic crises, political turmoil, terrorist attacks,
environmental degradation and disruptive technologies are just a few
examples of the many kinds of stresses and disruptions that can impact
a company’s bottom line. In a global, interconnected world such shocks
become more complex, have increasingly big consequences and leave
less time to react. Seemingly harmless events, which arrive with little or
no perceived warning, may turn out to have serious consequences. It is
sometimes only in hindsight that the root causes become visible.
Striving for resilience requires a systemic approach – a strategic and
operational perspective that treats the company as a system, and emphasises criteria applicable to any system. A resilience lens in enterprise risk
management empowers a company’s structural ability to ‘bounce back’ after
1 The authors would like to thank the RAI Working Group for its contributions and support, and expresses its gratitude to the participating companies and their risk management
representatives for the willingness to share their thoughts and feedback on project drafts in
bilateral telephone interviews: Dow, DuPont, IBM, McKinsey & Company, Shell, Siemens and
Unilever.
2 Global Head Sustainability, Swiss Re.
3 Junior Strategy Analyst, Reinsurance Strategy, Swiss Re.
4 Senior Risk Manager in Swiss Re’s Emerging Risk Management unit.
5 Associate Fellow, Smith School of Enterprise and the Environment, University of Oxford.
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a shock or disturbance. It also strengthens the firm’s capacity to survive,
continuously develop and transform to prosper in complex environments. It
prominently does so through widening the system’s horizon, including social,
environmental, economic and emergent factors that a company may not
‘own’ and be unable to directly control. Finally, to foster the resilience of
a company also means to build its long-term adaptive capacity. In short, a
resilient company can absorb disruption, acknowledge its interconnectedness and proactively change.
Company boards recognise that both the speed with which risk events
unfold and their impact on business appears to escalate. They express
concerns that their current risk practice no longer adequately protects their
company.6 ‘Black swans’7 or ‘fat tails’ have been recognised for some time
now, yet much of risk management still heavily relies on traditional Value
at Risk (VaR) analysis assuming normal risk distributions and to a large
extent neglects uncertainty, i.e. risks with hard-to-define probability. A
company that ignores fat tails underestimates its total risk exposure. On
the other hand, the effective anticipation of rare high-impact disruption can
lead to a competitive advantage, and thus should be viewed as a business
opportunity.
Traditional enterprise risk management is optimised to assess and
mitigate risks that follow normal statistical distributions, i.e. that are
well defined, linear and measurable. However, it does not account well
for risks that are difficult to model because of their non-linearity, multidimensionality, propagation over multiple scales or by their mere rareness
to actualise. A resilience perspective in enterprise risk management shares
many traits with traditional Enterprise Risk Management (ERM) – it supports the survival and thriving of business. It enhances a more traditional
focus by applying a systemic approach and by emphasising low probability,
slowly accumulating, discrete or unknown risk, dynamic developments,
feedback loops and thresholds. The main goal of enterprise resilience is to
ensure the adaptability of a company – subjected to an acute or chronic
stress, and with a long-term perspective.
We propose a set of resilience lenses grouped in three dimensions or
levels: Structural resilience focuses on the systemic nature of the company
itself, with a view to improve business continuity management. Redundancy,
modularity and requisite diversity are important aspects to this. Integrative resilience emphasises the complex interconnections of the company
6
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with its environment. We highlight multi-scale interaction, thresholds and
social capital. Finally, transformative resilience adds a longer time scale
and so opens the range even more, to ensure and enhance a company’s
transformability. Here we discuss distributed governance, foresight capacity,
and innovation and experimentation as enablers. One can also frame the
presented lenses as different facets of the same prism providing different
ways to look at the same thing: the resilience dynamics of an enterprise. The
structuring in levels – from structural to transformative – allows shifting
focal scale: from (1) the company through (2) its interconnections with its
environments to (3) long-term adaptability.
The project documented here is part of the Resilience Action Initiative
(RAI). Privately launched at WEF 2012, RAI was set up with the vision of
business, by working and innovating together, making their value chains
and local economic partners (i.e. at city and regional level) more resilient
to stresses arising from the energy-water-food nexus, amplified by climate
change risk factors. This chapter turns the focus of resilience to the companies themselves, going beyond a mere focus on the energy-water-food nexus.
The chapter represents a pioneering effort, stressing the importance of putting resilience on the enterprise risk management map. For the individual
company, this chapter serves as a starting point to deal with resilience,
from which its resilience approach can be ‘customised’ according to the
specific environment and factors of importance for that company. Because
specific resilience requirements may vary strongly between industries and
companies, we here deliberately refrain from providing detailed practical
advice on an individual company basis.
Similar type of disaster – different effects: Deepwater Horizon vs Exxon Valdez
The comparison of two equivalent high-impact low-probability events, the 1989
Exxon Valdez and 2010 Deepwater Horizon oil spills, illustrates how the risk landscape has changed in recent times. Both spills were the largest ever in American
waters at their time, had a severe environmental impact and resulted in the
pollution of vast stretches of US coastline. From an enterprise risk perspective,
however, a strong contrast between the two disasters exists.
While the Exxon Valdez spill resulted in strong uproar amongst locals and
environmentalists, other stakeholders largely ignored the incident. This gave
Exxon ample time, first to handle clean-up operations and subsequently to take
a strictly legalistic hard line on claims and regulatory issues. News of the Deepwater Horizon catastrophe, on the other hand, instantly spread around the
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world and produced an outcry from stakeholders and the general public
through digital social media that did not yet exist 20 years before. Extensive
media coverage, including 24-hour webcam footage of oil spewing from the
well, made the world’s eyes turn to the incident and lead to close scrutiny of BP’s
reaction to the event.
In contrast to Exxon’s 1989 spill, in 2010 BP only had a fraction of the time of
its predecessor to react while the impact of the event was much more severe,
both regarding environmental damage and from an enterprise risk point of
view. The enterprise-wide reputational damage for BP was enormous, and the
event’s impacts have swept across the industry.
Source: Adapted from PwC (2011)

Structural resilience
The focus of structural resilience, which is also known as ‘engineering
resilience’, lies on bouncing back faster after stress, enduring greater stresses,
and being disturbed less by a given amount of stress.8 In other words, this first
level of resilience is all about enhancing capacity to withstand disruption. It
concentrates on resilience aspects that are internal to a given company, such
as its strategy and organisational structure. Structural resilience aspects
and measures are therefore easiest to implement and control, and form
a fundamental step to increase resistance against disruption. Structural
resilience comprises three different lenses – redundancy, modularity and
requisite diversity – each of which will be discussed below.
Redundancy
Before September 11, 2001, many financial service firms had a massive
network of IT infrastructure in and around the World Trade Center, which
formed an important connection to the US markets. When the terrorist
attack on and subsequent collapse of the towers left Deutsche Bank’s New
York’s facility in ruins, redundant IT systems in Ireland took over operations.
On the very same day, the company was able to clear more than USD300
billion with the Fed.9 Deutsche Bank used a conceptually simple and intuitive way of limiting the potential impact of disruption: the introduction
of redundancy, i.e. putting in place buffers that can absorb the impact of
8
9
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a shock. Such buffers can be of many different kinds and generally come
at a cost, such as the safety stock kept by a manufacturing company or
redundant production capacity for a company’s most important product
lines. Redundancy also comes with company size: a large multinational has
more physical and financial capital to absorb shocks of a given size than
a medium-sized enterprise. It provides overcapacity that protects against
critical failure or, more plainly put, keeps the company running when it
receives a blow.
While redundancy is a simple and effective measure to increase resilience, it goes against the efficiency push many companies established over
the last decades. Cutting inventories and building leaner supply chains
resulted in a very high efficiency and a strong increase in quality of products
and services. Rather than reversing the gains of these efforts, companies
need to critically assess the costs and benefits of redundancy in its different
forms and independently determine their own position in the trade-off
between resilience and efficiency.
Modularity
In businesses that are internally strongly connected, shocks that initially
only hit a small part of the company may propagate rapidly, causing extensive damage. Conversely, in an organisation with a modular internal
structure, such shocks can be contained, and business is more easily
restored. Modularity can be understood as a form of decentralisation,
which has several additional advantages. Decentralised decision-making,
such as in many franchises, empowers those who know the local business
environment best. This ensures faster as well as more accurate and effective
action than in a centrally governed organisation. Also, decentralised supply
chains focusing on local suppliers are less vulnerable to shocks.
Another benefit of modularity is the exchangeability of individual
components, which allows for dynamic reorganisation and more flexibility.
Systems may appear complex from the outside but often have a surprisingly
simple, modular internal structure consisting of components that plug into
one another – much like Lego blocks – and, equally importantly, can be
unplugged and reconfigured easily when necessary.10 This allows for a much
faster and more dynamic reaction to changing circumstances.
Additionally, a modular structure allows for scaling up and scaling
down – the ability to flock or swarm – by increasing or decreasing the
number of linkages between components or by breaking them, whichever
10 Zolli and Healy (2012)
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a specific situation might call for. This ability to flock or swarm increases
a company’s adaptive capacity – the ability to aptly react to a situational
change. Cloud computing, for which linked, redundant servers are used to
complete a specific task, forms a specific example.
A modular organisational structure, however, does have certain disadvantages. Increased independency of organisational modules can result in a
loss of uniformity, which can cause problems with safety and risk tolerance.
These disadvantages can be offset with a global governance framework
based on principles, standards and a strong company culture. However, one
should be aware of the danger in translating such global principles into local
rules, as this can effectively annul the intended modularity. Introducing
less visible links can make the modules act in concert. The 2008 financial
crisis made it apparent that investment resilience through portfolio diversification often failed, as other financial instruments had forged strong
de facto connections between portfolio elements. Similarly, if companies
adopt modularity as a resilience strategy, they should critically inspect the
implicit interdependencies between the modules. On a USD70 trillion global
annual economy, the $600 billion bankruptcy filing of Lehman Brothers in
mid-September 2008 was a relatively modest event. However, through an
epidemic of fear and uncertainty it lead to a global collapse of the financial
system. The crisis revealed that the system of financial companies and
institutions, although modular, was (and remains) vulnerable because it
was much more strongly connected than it was previously perceived.
Requisite diversity
Diversity is most often discussed and applied in the human resources.
Workforce diversity often refers to the gender ratio in a company or in its
upper management, to the ethnical background or age of employees, to
the representation of cultural and language groups, etc. Such aspects of
workforce diversity all contribute to diversity of thought and skills, which
stimulates discussion, fosters wiser and more considered decisions, and enhances creativity and innovation. In other words, they enhance functional
diversity and allow a company to operate more effectively.
More important in the context of enterprise resilience, however, is what
is commonly referred to as responsive diversity11: Various ‘components’ (i.e.
employees, systems, strategies, suppliers, production methods, services,
etc.) within a functional group respond dissimilarly to different kinds of
disturbances. This is most valuable when disaster strikes. For example, a
11
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diversified supply chain enables a company to cope much better with any
particular disruption within that chain; a diverse set of strategies allows
an enterprise to react more effectively to a change in market conditions.
Analogously to a portfolio of financial products and irrespective of whether
disruption is anticipated, a company with a whole range of diversified
components is less prone to company-wide shocks because its risk is spread
through responsive diversity.
Diversity may be associated with reduced short-term efficiency. Inhomogeneous subsystems (whether that is a workforce, supply chain, strategy
or product portfolio) can demand more time and effort to manage because
with diversity, certain advantages of economies of scale are lost. Diversity
should not go unchallenged, and companies will be wise to ask what the
appropriate focus and amount for diversity may be in particular circumstances. To increase its resilience, a company should constantly determine
the right amount of diversity in all relevant components; it should strive
for requisite diversity.
South Korean electronics giant Samsung believes it can leverage on
its diversity range of products and strategies. While it is challenging to
be successful in many businesses at the same time, it gives the company
an advantage over its more specialised competitors in several ways. For
example, Samsung adjusts more easily to the common trend of blurring
lines between product segments – as, for example, is the case for mobile
phones and tablets. Further, a diverse range of relatively similar products,
combined with a high reaction speed to the market’s response, allows the
company to discover and cater for new markets quickly. The successful
combination of diversity and agility proves useful both to seize opportunity
and to adjust to shocks – it adds to the company’s adaptive capacity and,
therefore, to its resilience.12
Structural resilience: Rabobank’s unique organisation
Rabobank ranks amongst the top-20 banks in the world by equity and is one
of the few that remained relatively unscathed during the 2008 financial crisis.
Unlike many others, it did not require government support. Can we pinpoint the
origin of its higher resilience?
Its origins in 1890 as a cooperative agricultural micro-finance bank endowed
it a unique cooperative structure. Today, it is a network of 140 member banks,

12 Nisen (2013)
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which in turn have thousands of individual members. But the recognition of its
importance waxed and waned, with a full-fledged effort to convert it into a conventional structure with a stock market listing in the 1990s ultimately resulting in
a recommitment to the membership structure in 1998. Its strongest binding factor is the cross-guarantee, under which any individual Rabobank guarantees the
obligations of all other member banks. The power balance within the Rabobank
Group is a delicate equilibrium between the local banks on the one hand and the
central organisation on the other. Although Rabobank lost its rare AAA credit in
2012, its unique structure is seen as a key resource for managing uncertainty in
turbulent times and it has been ranked amongst the ten safest banks in the world.
In general cooperative banks with their distributed governance structures
have had superior performance during the financial crisis. There are a number
of explanations for their higher resilience, in which the corporate governance
structure plays an important role in dealing with systemic risks. Member ownership entails a conservative banking approach with a longer-term perspective
and a focus on retail banking. Cooperative banks are characterised by relatively
lower risks, lower volatility and more stable returns. CEO Smits writes: “It is the
task of the top-management to manage these multiple hierarchies and to keep
them in a future-proof balance.”
Source: Adapted from Boonstra (2010) and Van Dijk (1999)

Integrative resilience
Any enterprise is embedded in a complex natural-social-economic system,
which is constituted and influenced by many different factors and stakeholders – such as competitors, the financial markets, the natural environment
and the general public. Many firms, in turn, possess the ability to influence
this overall system. A company and its surrounding system are interconnected in many different, often poorly understood ways. Integrative resilience therefore requires an opening of focus from the individual company
to the larger system it is embedded in or linked to. In order to become more
resilient, a company needs to acknowledge this mutual dependency, and
to understand its inherent risks and opportunities. Multi-scale interaction,
thresholds and social capital are eminent concerns of integrative resilience.
Multi-scale interaction
Consider the 2007 ‘tortilla riots’ in Mexico – a series of public protests
against the strong price rises of corn, the main ingredient of tortillas. The
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corn price spike resulted from a strong dependence on American corn
suppliers, which were able to sell their excess corn below production cost
due to NAFTA. In the USA, corn prices went up as production was switched
to fuel ethanol in many places, in response to a disruption in oil production
in the Gulf of Mexico because of Hurricane Katrina, which hit the area in
2005. This example shows that seemingly disconnected events, such as a
rise in food prices, result from the complex interaction between multiple
system scales, which include financial, political, social and environmental
aspects that each move at different speeds.13
Systems thinking 14 acknowledges that a natural-social-economic system
consists of many different scales. It is the interaction between different
scales that drives the emergent behaviour of the system in which a company
is embedded. Changes on one of these scales influence the processes in others,
which is why it is unhelpful to treat any of these scales or processes in isolation. All too often, decisions are made without understanding their broader,
long-term and systemic impact. A simple way to look at this is to establish the
focal scale, take a step up and a step down in scale, and map the interactions.
Any publicly listed company faces the time-scale related conflict of
ensuring sustainable, long-term company success with delivering immediate results to shareholders. Conflicts and trade-offs between short- and
long-term targets naturally affect the quest for resilience itself. Many of the
resilience aspects discussed here reduce rather than improve a company’s
short-term efficiency, yet prove very beneficial in the long run. A difficult
but necessary step towards resilience is the focus on diverse time scales
for success.
In 2002 Anglo American, one of the world’s largest diversified mining
companies, introduced a comprehensive AIDS prevention programme
in the workplace that addressed the problem on multiple levels. On an
individual employee basis, the company offered voluntary counselling and
HIV testing. Awareness, education and prevention campaigns were run
and AIDS drugs made available for the whole workforce as well as all their
dependents. Addressing the issue on a wider community level initially was
a huge financial leap of faith, but it paid off – the efforts had a very positive
economic impact and enabled Anglo’s business to thrive and grow.15
13 Zolli and Healy (2012)
14 Attempts to formulate a transdisciplinary General System Theory go back to the interwar
period. Since the 1960’s systems thinking became a recognised paradigm to integrate both
natural and social sciences, but also other fields like engineering, Systems thinking defines
unifying principles, valid for all systems across fields. See von Bertalanffy (1968) or Senge (1990).
15 Voice of America (2010)
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Thresholds
Any system has boundaries. Once these are crossed, the system functions
in fundamentally different ways. Although such system boundaries or
thresholds can be approached both very slowly (e.g. climate change or
fundamental shifts in consumer tastes) or very rapidly (2008 financial
crisis), when the threshold is reached, change within the system occurs very
rapidly in either case. Crucially, many thresholds can only be crossed in one
direction – there is often no way back. In order to be resilient, a company
must therefore identify its systemic position and trajectory, increase its own
capacity to adapt, but it may as well strive to strengthen the surrounding
system’s resistance against undesirable change.
A nautical chart does not help much navigating the ocean without any tools
for determining a ship’s location. Similarly, for a company it is only of limited
use to identify critical thresholds of its natural-social-economic environment
without knowing where it is with respect to those thresholds. It is therefore
essential that relevant, regular and reliable – in other words, appropriate
– feedback loops (with appropriate sensors) are in place, through which
essential information arrives and can be interpreted by the organisation.
Often, a company alone cannot influence the system sufficiently to prevent it from adverse change (e.g. prevent climate change from happening)
and in that sense does not have a real choice. In order to survive, adaptation
is the only option. As a first step however, it is important to be aware of
the system’s drivers and their respective thresholds. Effective adaptation
and risk mitigation need time, which is why early detection, best-possible
understanding and effective communication of risks are essential.
After decades of optimisation, farmers in the Goulburn-Broken Catchment in Australia have become some of the world’s most efficient in producing high-quality, low-priced milk in large quantities. However, most of the
dairying depends on the irrigation of pasture, which also flushes salt down
that gets left behind as pastures take up water. While a decrease in irrigation
would result in salt accumulation towards the top two metres of soil, an
increase would result in a groundwater level rise that brings the salt up as
well – which is currently only stopped by pumping. Clearly, the system is on
a tight balance between two thresholds, and can only continue to function
as long as no major shock occurs.16

16 Walter et al. (2009).
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Social capital
The importance of social capital reaches further than merely avoiding social
unrest by being a good neighbour.17 Maintaining a good relationship with
all stakeholders – not just with local residents but also with governments,
customers and suppliers – is essential to a company’s business,18 whether to
support its licence to operate, or to keep the local customer base satisfied. In
the age of social media, local social problems can turn into global reputation
risks at a speed that was unimaginable even ten years ago. However, most
companies today also recognise that the potential benefits of investing in
a good relationship with external stakeholders reach beyond downside
risk mitigation. Customer advice and ideas help to improve products; environmental and safety issues may be discovered and reported by attentive
local residents. Active collaboration with customers, suppliers and local
communities can provide a great amount of added value, which is why
the investment in social capital should also be considered an opportunity.
In a resilience context, it is important to realise that many external risks
just cannot be mitigated by a company in isolation, but requires a reservoir
of good will and the cooperation of multiple stakeholders across corporate
boundaries. For example, a company can closely cooperate with its suppliers in response to supply chain disruptions, as the intense cooperation
between Philips and Nokia after a disruptive fire in a production plant has
proven. A recent study looking at climate impact to the US Gulf Coast calls
for concerted action by the private sector, government and general public
to fight the consequences of climate change.19 The prior establishment of
trust and strong networks – building bridges between stakeholders – are
essential factors to enable such effective cooperation that is necessary for
risk mitigation at a systemic level.
Coca-Cola has dedicated itself to global water neutrality, is tackling its
packaging, recycling and global carbon footprint and tries to help its communities wherever they are – not merely to fend off public scrutiny but, as
CEO Muhtar Kent put it, because “the beauty of [such efforts] is that they’re
actually very good for business, too”.20 Clean, accessible water obviously is
essential for Coca-Cola’s beverage production but also connects the company
to local ecosystems and the health and economic prosperity of communities
that host the bottling plants. Coca-Cola recognises that these same com17
18
19
20
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munities also form its consumer base. It sells its products where they are
made, which means that if communities stay strong, business stays strong.

Transformative resilience
Abruptly changing market conditions, climate change-induced environmental conditions or disruptive social and cultural developments – companies become subject to sudden, drastic changes in operating circumstances.
If a company does not anticipate and proactively respond to changes in
the system it is embedded in, it will risk going out of business. To adapt
to both abrupt and slow but critical changes therefore is the key to the
ultimate level of enterprise resilience. We here refer to the ability of an
enterprise to reorganise, restructure, and even reinvent when appropriate,
both in response to and in anticipation of system changes, as transformative
resilience. Evaluation of governance models, foresight capacity as well as
innovation and experimentation each support in a specific way the proactive
adaptation embodied in transformative resilience.
Governance models
According to its size, principal line of business, internal differentiation etc.,
a company may evaluate different models of governance – conventional and
unconventional ones. Distributed governance e.g. implies management that is
undertaken from multiple centres of authority at different levels, rather than
from a single decision-making unit. This concept is also known as ‘polycentric
governance’,21 which is well known in the public sector – for example, in the
context of irrigation systems and forest management. Compared to classic,
hierarchical governance, distributed decision-making can lead to better
results for complex and ambiguous tasks: for simple linear tasks, top-down
control is often most effective, particularly in the short term. In distributed
governance, within clearly defined boundaries of authority, decisions can
be made independently, immediately and can be implemented at their most
effective level. The agility and flexibility of such a governance system as a
whole allows it to cope very effectively with a diverse range of risk events,
to adapt itself to change and even to evolve over time, in line with new
problems that arise. In a continuously changing risk landscape, this capacity
to dynamically reorganise22 is crucial in securing long-term resilience.
21 Ostrom (2010)
22 Zolli and Healy (2009)
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Distributed governance works if effective interconnections and alignments exist between the interest and behaviour of individual stakeholders
and that of a system as a whole – and consequently for all stakeholders.
A simple example can be drawn from resource management. Sustainable water usage in water-scarce regions requires the cooperation of all
stakeholders from both within and outside the company. While it may be
in the short-term interest of any individual stakeholder to use more than
its fair share of water, in the long term, such behaviour will deplete the
resource and cause the system to collapse. Multiple governing authorities
at different scales enable holistic management of such issues, whether
environmental, economic or social, but require trust and effective communication between all stakeholders and decision-makers. An example
for such multi-stakeholder partnership is the Cities for Climate Protection
(CCP) programme, a transnational municipal network aimed at reducing
urban greenhouse gas emissions that involves both state and non-state actors. The programme operates globally but is governed on national, regional
and municipal levels that simultaneously address climate change issues on
different scales.23
It is important to acknowledge that with governance models, one size
does not fit all. Just as this is the case for other aspects of resilience, the fact
that every organisation is different means that there is no single most effective governance system. Companies themselves should be purposeful in
their governance and go beyond the simplicity of single point accountability
as a panacea. Many different factors should be taken into consideration,
such as the type of industry, business, or product of the company as well as
the degree of dependency on the system it is embedded in.
Foresight capacity
Foresight refers to a company’s effort to actively engage itself with future
events that are inherently uncertain and have an unquantifiable probability
of occurrence. Foresight is fundamentally different from forecasting – the
prediction of the future based on the extrapolation of data from the past.
It is not only that there is not enough data to know the future, but many
aspects are in fact unknowable. Although an effective foresight strategy
can shape itself in different ways, it generally serves two purposes: foresight
can decrease corporate risk exposure and helps to identify business
opportunities. Describing multiple plausible futures and understanding
23 For more information on the Cities for Climate Protection programme, go to: http://en.wikipedia.
org/wiki/Cities_for_Climate_Protection_program#Decentralisation_of_the_CCP_program.
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their impacts on present decision-making, allows the company to integrate
uncertainty into their planning and actions.
An effective foresight strategy may comprise scenario planning, 24,25
emerging risk detection, modelling, war-gaming26, visioning, reverse stress
testing,27 red team simulations28, or any other means of engagement with
the future, depending on the specific needs of a company and the character
of the economic system it operates in. Irrespective of its exact form, such
foresight activity increases resilience because it allows a company to adapt
to and reduce vulnerability against potential disruptions and their common
consequences before these actually occur. As the Shell Scenarios team has
famously shown during the 1973 oil crisis29, even if no specific mitigation
measures are taken, mere awareness enables a quicker reaction that can be
enough to give the company a crucial edge over its competitors – that is, as
long as challenges such as obtaining the sincere interest of upper management
and dealing with too high expectations about taming the future are met.
Tackling a security threat, even before it becomes an issue to be dealt
with – that is what Singapore’s Institute of Policy Studies aims to do with
its Prism scenarios. The scenarios present a set of alternative stories of
how the country may govern itself over the next ten years based on three
driving forces – credibility of government, society’s definition of success,
and distribution of resources. Rather than a prediction of the future, the
scenario-planning method is designed to help question assumptions and
develop flexible mental models for operating in the future.30
Innovation & experimentation
In 1999, the chairman of home appliance market leader Whirlpool set out to
make innovation a core competence at the company. Over a period of three
years, the company involved roughly 10,000 employees in the search for
innovation breakthroughs. Some 7,000 ideas where created, which spawned
3,000 small-scale experiments and led to a whole stream of new products
and businesses. The success of this focus on innovation transformed the
company for good. Today, Whirlpool continues to be recognised for its

24
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innovation. It actively manages a broad pipeline of ideas, experiments, and
major projects from across the company.31
Any company that wants to survive in an uncertain future has to be ready
to react swiftly to a wide range of possible scenarios. A resilient company
therefore does not depend on a single product, strategy, technology or
supplier but rather aims to create diversity in every aspect of business –
analogous to a financial portfolio.32, 33 Under continuously changing circumstances, whether these comprise an abrupt shock such as a financial crisis
or a slow system shift like climate change, previously successful activities
of an enterprise may no longer be beneficial. In this regard, innovation and
experimentation are crucial as they enable the creation of new ideas and
options – they increase diversity in all aspects of the business portfolio.
A resilient company has the capability to self-renew over time through
innovation – aimed at invention, not optimisation – and experimentation,
by reinventing business models as strategies and circumstances change.34
Long-term resilience: The Subak system of Bali
Examples of successfully harnessing risk for long-term resilience are rare in the
corporate world, but we may draw inspiration from the terraced rice field systems
in southern Bali known as the Subak. This millenary system manages known risks
such as pests and water, but also unknown risks from internal warfare, colonisation, natural disasters, the Green Revolution and, increasingly, tourists.
Traditional Balinese techniques for water control and terrace management
are based on principles nearly opposite to those of the top-down control structures favoured by the planners. The Balinese manage things from the bottom-up,
by means of nested hierarchies of water temples that cooperate in setting irrigation schedules. These temples are ritual places where farmers make decisions on
water flows and construction. Since the whole system is deeply interconnected,
both through the spread of pests and water; no decision stands in isolation.
The Subak system has been simulated ‘in silico’ in order to understand its
resilience to changing circumstance. Not only does it perform in the computer
as in the rice fields, but more strikingly the simulation shows how governance
system itself will co-evolve with the nature of the problems. As such the governance is not only multi-scalar and polycentric, but it is also itself adaptive to
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emerging risks. In June 2012, the Subak has been designated a UNESCO cultural
landscape world heritage site, throwing a new problem – that of tourist hordes
– at the adaptive capacity of the system. UNESCO aims to identify and preserve
such cases of resilient resource governance.
The risk management approach of the Subak holds lessons and provides
new science-based tools to be adapted in corporate structures for resilience to
systemic risks.
Sources: Fox (2012), Lansing (2006), Lansing (1993), Schmuki (2009)

Conclusion
We have introduced a concept of enterprise resilience that builds on three
pillars or levels. For each resilience level we described different relevant
aspects or resilience lenses, and we gave examples of adaptation measures.
Note that these measures should be considered as examples only, since
their relevance and effectiveness strongly depends on the character of the
specific company and the system in which it is embedded. However, this
does not take away from the fact that the resilience lenses themselves are
relevant for business across industries.
Structural resilience is about internal adaptation measures that a company can adopt to become more resistant to disruption. It includes the
assessment of cost and benefits of redundancy and determines trade-offs
between resilience and efficiency. It identifies adequate modularity, such as
the decentralising of service and production chains. Shocks reveal whether
enough responsive diversity is in place, and they can be dealt with and
avoided by cultivating functional or requisite diversity.
Integrative resilience acknowledges that companies are embedded in a
social-environmental-economic system, with which they need to interact
both to cope more effectively with disruption and be more agile when it
comes to seizing opportunity. As companies are part of complex multi-scale
interactions, effective enterprise resilience allows the establishment of an
adequate focal scale (including time scales) for each and every problem,
and the mapping of linkages ‘up/further’ and ‘down/closer’ from or to
this scale. It is adopted to identify critical thresholds and closely looks
into feedback loops, not least to monitor system status with respect to
thresholds. Finally, it’s crucial to build public trust or social capital well
in advance of crises, as it will be difficult to impossible to develop these
relationships under stress.
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Transformative resilience builds on the former lenses, but additionally
calls for continuous adaptation and transformation needed to survive and
thrive under new operating circumstances. Distributed governance allows
for sustainably self-organised adaptation. Compared to classic, hierarchical
governance, distributed decision-making leads to better results for complex
and ambiguous tasks – and allows for emergent response in turbulent times.
Resilient enterprise management creates and safeguards a safe space to
explore options under various scenarios. Foresight capacity increases awareness and alertness that reaches beyond specific mitigation measures. Last
but not least, continuous innovation and experimentation allow a company
to learn faster than its competitors – it increases adaptive capacity.

Turbulence

A Corporate
Perspective on
Collaborating for
Resilience

EDITED BY

Roland Kupers

www.oapen.org/download?type=document&docid=477310

Cover design: Maedium, Utrecht
Typesetting: Crius Group, Hulshout
Amsterdam University Press English-language titles are distributed in the US and Canada by
the University of Chicago Press.
ISBN
e-ISBN
e-ISBN
NUR

978 90 8964 712 2
978 90 4852 435 8 (pdf)
978 90 4852 436 5 (ePub)
800

Creative Commons License CC BY NC ND
(http://creativecommons.org/licenses/by-nc-nd/3.0)
© Roland Kupers / Amsterdam University Press, Amsterdam 2014
All rights reserved. Without limiting the rights under copyright reserved above, no part of
this book may be reproduced, stored in or introduced into a retrieval system, or transmitted,
in any form or by any means (electronic, mechanical, photocopying, recording or otherwise)
without the written permission of both the copyright owners and the authors of the book.
Every effort has been made to obtain permission to use all copyrighted illustrations
reproduced in this book. Nonetheless, whosoever believes to have rights to this material is
advised to contact the publisher.

Contents


9

Preface

13



17

Roland Kupers

Peter Voser

Michel Liès

Part I Introduction to RAI



23
24
26
27
28
30
31
32
33

Part II The resilience lens






37
38
42
43
43
44
45
46









Seven tips to make it work
Marco Albani and Kimberly Henderson

49
49
52
56
60
67
68
69
73
77
79

Part III Resilience in action






87
88
89
89
94
96
98
101
101
102
105
109


Thekla Teunis

Fading boundaries and stronger horizontal and local networks





Simone Arizzi, Maximilian Egger, Dawn Rittenhouse and Peter
Williams

The Resilience Action Initiative
Conclusion

111
112
115
119
120
121
123
123
128

Epilogue

131

Appendix

137



175

Bibliography

181

Index

187

Brian Walker

Bibliography
2030 Water Resources Group (2012). “Charting Our Water Future.” Available at: http://
www.2030wrg.org/publication/charting-our-water-future/.
Ashoka (2012). “Ashoka Changemakers Launch Global Competition for Social Intrapreneurship.”
Press release, 26 September. Available at: https://www.ashoka.org/changemakers-launchglobal-competition.
Barrow, E. (2013). “Retrofitting Resilience to the Shinyanga Landscape Restoration” (draft case
study). IUCN Commission on Ecosystem Management, Gland, Switzerland.
Beck, M.W., et al. (2011). “Oyster Reefs at Risk Globally and Recommendations for Ecosystem
Revitalization.” Bioscience 61: 107-116.
Beinhocker, E. (2006). The Origin of Wealth: Evolution, Complexity, and the Radical Remaking of
Economics. Boston: Harvard Business School Press.
Benedict, M.A., and E.T. McMahon (2002). “Green Infrastructure: Smart Conservation for the
21st Century.” Renewable Resources Journal 20(3): 12-17.
Benedict, M.A., and E.T. McMahon (2006). Green Infrastructure: Linking Landscapes and Communities. Washington, DC: Island Press.
Bertalanffy, Ludwig von (1969) General System Theory: Foundations, Development, Applications
George Braziller Inc.
Bohm, David (2002). Wholeness and the Implicate Order. New York: Routledge.
Boonstra, W.W. (2010). “Banking in Times of Crisis: The Case of Rabobank.” In The Quest for
Stability: The View of Financial Institutions, ed. Morten Balling, Jan Marc Berk and MarcOlivier Strauss-Kahn. A joint publication with De Nederlandsche Bank and Rabobank,
SUERF Study 2010/3.
Bortoft, Henri (1996). The Wholeness of Nature – Goethe’s Way of Science. Edinburgh: Floris Books.
Calvache, A. (2009). East Cauca Valley Water Fund. The Nature Conservancy, Natural Capital
Project.
City of New York, The (2013). PlaNYC: A Stronger, More Resilient New York. New York. Available
at: http://www.nyc.gov/html/sirr/html/report/report.shtml.
Colander, D., and Kupers, R. (2014). Complexity and the Art of Public Policy – Changing Society
from the Bottom-Up. Princeton: Princeton University Press.
Davis, C., and Farrelly, M. (2009). Demonstration Projects: Case Studies from South East Queensland, Australia. National Urban Water Governance Programme. Clayton, Victoria, Australia.
Available at: http://www.waterforliveability.org.au/wp-content/uploads/demo_proj_se_qld.
pdf.
Dietz, T., E. Ostrom, and P.C. Stern (2003). “The Struggle to Govern the Commons.” Science 302:
1907-1912.
DiMuro, J.L., Guertin, F.M., Helling, R.K. Perkins, J.L. and Romer, S. (forthcoming 2014). “A
Financial and Environmental Analysis of Constructed Wetlands for Industrial Waste Water
Treatment.” Journal of Industrial Ecology. doi: 10.1111/jiec.12129.
Dobbs, R., et al. (2011). Resource Revolution: Meeting the World’s Energy, Materials, Food and
Water Needs. McKinsey Global Institute. Available at: http://www.mckinsey.com/features/
resource_revolution.

182 Bibliogr aphy
Dunn Cavelty, M., et al. (2011). “Using Scenarios to Assess Risks: Examining Trends in the Public
Sector.” CRN Report, Focal Report 5, Center for Security Studies (CSS), ETH Zürich.
Economics of Climate Adaptation Working Group (2009). Shaping Climate-Resilient Development:
A Framework for Decision-making. Available at: http://ec.europa.eu/development/icenter/
repository/ECA_Shaping_Climate_Resilent_Development.pdf.
Eggers, W.D., and P. MacMillan (2013). The Solution Revolution: How Business, Government and
Social Enterprises Are Teaming Up to Solve Society’s Toughest Problems. Boston: Harvard
Business Review Press.
Ensor, Josie (2011). “Unilever’s Polman Hits Out at City’s Short-term Culture.” The Telegraph. 5 July.
Available at http://www.telegraph.co.uk/finance/newsbysector/retailandconsumer/8617022/
Unilevers-Polman-hits-out-at-Citys-short-term-culture.html.
Entergy, America’s Wetland Foundation, America’s Energy Coast, Swiss Re (2010). “Building
a Resilient Energy Gulf Coast: Executive Report.” Available at: http://media.swissre.com/
documents/Entergy_study_exec_report_20101014.pdf.
EPA (2010). Green Infrastructure Case Studies: Municipal Policies for Managing Stormwater with
Green Infrastructure. EPA Office of Wetlands, Oceans and Watersheds. Washington, DC:
US Environmental Protection Agency. Available at: http://www.epa.gov/owow/NPS/lid/
gi_case_studies_2010.pdf.
European Parliament (2013). “On the Contribution of Cooperatives to Overcoming the Crisis.”
Committee on Industry, Research and Energy, 12 June. Available at: http://www.europarl.
europa.eu/sides/getDoc.do?type=REPORT&reference=A7-2013-0222&language=EN.
Fiksel, J. (2010). “Evaluating Supply Chain Sustainability,” Chemical Engineering Progress 106(5):
28-38.
Fox, Karyn M. (2012). Resilience in Action: Adaptive Governance for Subak, Rice Terraces and
Water Temples in Bali, Indonesia. PhD thesis, University of Arizona.
Gell-Mann, Murray (1995). The Quark and the Jaguar: Adventures in the Simple and the Complex.
New York: St. Martin’s Press.
Gervetz, E., D. Goodrich, D. Semmens and C. Enquist (2012). “Case Study: Climate Impacting
Fire Risk, Water Supply, Recreation and Flood Risk in the Western US Forests.” The Nature
Conservancy. Unpublished.
Goldman, R.B. (2010). Water Funds: Protecting Watersheds for Nature and People. The Nature
Conservancy.
Gunderson, L., and C.S. Holling (2001). Panarchy: Understanding Transformations in Systems of
Humans and Nature, Washington, DC: Island Press.
Habegger, B. (2009). “Factsheet: Identif ication von Risiken.” CRN Report. Zürich: Center for
Security Studies.
Hamel, G. and L. Välikangas (2003). “The Quest for Resilience.” Harvard Business Review,
September. Available at: http://hbr.org/2003/09/the-quest-for-resilience/ar/1 .
Higginson, N., and H. Vredenburg (2010). “Collaborating for Sustainability: Strategic Knowledge
Networks, Natural Resource Management and Regional Development.” International Journal
of Sustainable Economy 2(3).
Hollings, C.S. (1973). “Resilience and Stability of Ecological Systems,” Annual Review of Ecology
and Systematics.
Homer-Dixon, T. (2000). The Ingenuity Gap: Can We Solve the Problems of the Future? Toronto:
Vintage.

Bibliogr aphy

183

Homer-Dixon, T. (2006). The Upside of Down: Catastrophe, Creativity and the Renewal of Civilization. Toronto: Random House.
Huston, L., and N. Sakkab (2006). “Connect and Develop: Inside Procter & Gamble’s New
Model for Innovation.” Harvard Business Review, March. Available at: http://hbr.org/2006/03/
connect-and-develop-inside-procter-gambles-new-model-for-innovation/ar/1.
Ignatius, A. (2011). “Shaking Things Up at Coca-Cola: An Interview with Muhtar Kent.” Harvard
Business Review, October. Available at http://hbr.org/2011/10/shaking-things-up-at-coca-cola/.
International Federation of Red Cross and Red Crescent Societies (2011). Breaking the Waves:
Impact Analysis of Coastal Afforestation for Disaster Risk Reduction in Viet Nam. Geneva:
International Federation of Red Cross and Red Crescent Societies.
IPS (2012). Prism Scenarios. From http://ips-prism-an-immersive-arts-experience-nationallibrary-board/; http://www.ips.sg/prism/scenarios.html.
IRI (2010). HARITA IRI Report to Oxfam America: Final Report for IRI MIEL Planning & Technical
Support for HARITA Micro-Insurance Pilot USA 536/09, June 2010. New York: International
Research Institute for Climate and Society. Available at: http://iri.columbia.edu/docs/publications/TR10-08_HARITA%20Report%20to%20OXFAM%20June2010.pdf.
Jankel, N. (2011). Radical (Re)invention: Why There Are So Few Breakthrough Social Innovations
and 20 Recommendations to Overcome the Barriers. White Paper. Available at: http://jbctm.
files.wordpress.com/2011/05/radicalreinvention.pdf.
Jones, M., and N. Christoffersen (2013). “Restoration of Forest Systems and Rural Livelihoods in
Wallowa County, Oregon: A Partial Resilience Assessment of a Work in Progress.” Draft case
study. IUCN Commission on Ecosystem Management. Gland, Switzerland.
Kaplan, R.S., and A. Mikes. (2012a). “J.P. Morgan’s Loss: Bigger Than ‘Risk Management’.” HBR
Blog Network. 11 June. Available at: http://blogs.hbr.org/cs/2012/05/jp_morgans_loss_bigger_than_ri.html.
Kaplan, R.S., and A. Mikes (2012b). “Managing Risks: A New Framework.” Harvard Business
Review, June. Available at: http://hbr.org/2012/06/managing-risks-a-new-framework/ar/1.
Kaznierczak, A., and J. Carter (2010). Adaptation to Climate Change Using Green and Blue
Infrastructure. Manchester: University of Manchester Press.
Koster, R. (2005). Theory of Fun for Game Design. Scottsdale, AZ: Paraglyph Press.
Kotter, J.P. (1996). Leading Change. Boston: Harvard Business School Press.
Krchnak, K.M. (2011). “Putting Nature in the Nexus: Investing in Natural Infrastructure to
Advance Water-Energy-Food Security.” In The Water, Energy and Food Security Nexus – Solutions for the Green Economy. Bonn: The Nature Conservancy.
Kroeger, T. (2012). “Oyster Reef Restoration in the Northern Gulf of Mexico: Assessing Economic
Rationales for Large-Scale Restoration Efforts.” TEEB 2012 Conference, Leipzig.
Kroeger, T., Guannel, G (2014). Fishery enhancement, coastal protection and water quality
services provided by two restored Gulf of Mexico oyster reefs, in: Ninan, K.N. (Ed.), Valuing Ecosystem Services - Methodological Issues and Case Studies. Edward Elgar Publishing,
Cheltenham, UK.
Lansing, J.S. (2006). Perfect Order. Princeton: Princeton University Press.
Lansing, J.S., and Kremer, J.N. (1993). “Emergent Properties of Balinese Water Temple Networks:
Coadaptation on a Rugged Fitness Landscape.” American Anthropologist, new series, 95(1):
97-114.

184 Bibliogr aphy
Martin-Breen, P., and J.M. Anderies (2011). “Resilience: A Literature Review.” Rockefeller
Foundation. Available at: http://www.rockefellerfoundation.org/blog/resilience-literaturereview.
McKinsey & Company (2012). “Winning the $30 trillion Decathlon.” McKinsey & Company.
Available at: http://www.mckinsey.com/features/30_trillion_decathlon.
Natural Resources Defense Council, EKO Asset Management Partners and The Nature Conservancy (2013). Creating Clean Water Cash Flows: Developing Private Markets for Green
Stormwater Infrastructure in Philadelphia. Natural Resources Defense Council. Available
at: http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/pennsylvania/
pa-stormwater-report.pdf.
Nature Conservancy, The, and Dow (2013). 2013 Annual Progress Report. Available at: http://
www.dow.com/sustainability/pdf/2013_Nature_Conservancy_Annual_Progress%20.pdf.
Nisen, Max (2013). “Samsung Has a Totally Different Strategy from Apple, and It’s Working
Great.” Business Insider, 15 March. Available at: http://www.businessinsider.com/samsungcorporate-strategy-2013-3.
Opperman, J. (n.d.). “From Reoperation of Dams to Reoperation of Systems.” The Nature Conservancy. Unpublished.
Ostrom, E. (2005). Understanding Institutional Diversity. Princeton: Princeton University Press.
Ostrom, E. (2010). “Beyond Markets and States: Polycentric Governance of Complex Economic
Systems.” American Economic Review 100: 1-33.
Padilla, P.H.M. (2011). “Fondo Agua por la Vida y la Sostenibilidad: Valle Geographico del Rio
Cauca.” ASOCANA.
Perrow, C. (1999). Normal Accidents: Living with High-Risk Technologies. Princeton: Princeton
University Press.
Polman, Paul (2013). “Young People, A Sustainable Future Can Be Yours, Make Your Work
Count.” Forbes, 19 February. Available at: http://www.forbes.com/sites/ashoka/2013/09/02/
paul-polman-young-people-a-sustainable-future-can-be-yours-make-your-work-count/.
PwC (2011). “Black Swans Turn Grey: The Transformation of the Risk Landscape.” In Risk Practices:
Navigating the Enterprise through a World Beset by Uncertainty. Available at: http://pdf.pwc.
co.uk/risk-practices-black-swans-turn-grey-the-transformation-of-the-risk-landscape.pdf.
PwC, in association with SSEE at Oxford University (2012). Prospering in an Era of Uncertainty:
The Case for Resilience. Available at: http://pwc.blogs.com/files/the-case-for-resilience1.pdf.
PwC, University of Southern California and London Business School (2013). PwC’s NextGen:
A Global Generational Study – Evolving Talent Strategy to Match the New Workforce Reality – Summary and Compendium of Fndings. Available at: http://www.pwc.com/en_GX/gx/
hr-management-services/pdf/pwc-nextgen-study-2013.pdf.
Ramos, A., S. Benitez and A. Calvache (2012). Fondos de Agua: Conservado la Infrastructura
Verde: Gúia de deseño, creación y operación. The Nature Conservancy, Fundación Femsa,
Banco Interamericano de Desarrollo.
Reeves, M., and M. Deimler (2011). “Adaptability: The New Competitive Advantage,” Harvard
Business Review, July. Available at: http://hbr.org/2011/07/adaptability-the-new-competitiveadvantage/ar/1.
Regional Plan Association and Siemens. (2013). Toolkit for Resilient Cities, Case Study: New York
City Electrical Grid. Available at: (http://w3.siemens.com/topics/global/en/sustainable-cities/
resilience/Documents/pdf/Toolkit_for_Resilient%20Cities_NY_Case_Study.pdf.

Bibliogr aphy

185

Reinmoeller, P., and N. van Baardwijk (2005). “The Link between Diversity and Resilience.” MIT
Sloan Management Review 46(4): 61-64.
Rockström, J., et al. (2009) “A Safe Operating Space for Humanity.” Nature 461: 472-475.
Rocky Mountain Institute (2010). “Carsharing members (North America and Europe) and Projected Growth.” Available at: http://www.rmi.org/RFGraph-Carsharing_members_and_projected_growth.
Rotterdam School of Management (2012), Onderzoeksrapport topsectoren – Sociale innovatie
doorslaggevend voor topsectoren. Available at: http://www.rsm.nl/fileadmin/Images_NEW/
News_Images/2014/ONDERZOEKSRAPPORT_TOPSECTOREN.pdf.
Scheffer, M. (2009). Critical Transitions in Nature and Society. Princeton Studies in Complexity.
Princeton: Princeton University Press.
Schmuki, A. (2009). “The Role of a Global Organisation in Triggering Social Learning – Insights
from a Case Study of a World Heritage Cultural Landscape Nomination in Bali.” Stockholm
Resilience Center.
Senge, P. (1990) The fifth discipline - The Art & Practice of The Learning Organization. (Currency
Doubleday).
Sheffi, Y. (2007). The Resilient Enterprise: Overcoming Vulnerability for Competitive Advantage.
Cambridge, MA: MIT Press Books.
Shell (2013), “New Lens Scenarios – A Shift in Perspective for a World in Transition.” Available at:
http://s01.static-shell.com/content/dam/shell-new/local/corporate/Scenarios/Downloads/
Scenarios_newdoc.pdf.
Starr, R., J. Newfrock and M. Delurey (2003). “Enterprise Resilience: Managing Risks in the
Networked Economy.” Strategy + Business 30: 70-79. Available at: http://www.strategybusiness.com/article/8375?pg=all.
Styles, Kirsty (2012). “Community Energy Cooperatives Take on the ‘Big Six.’” Wired (UK), 22
October. Available at: http://www.wired.co.uk/news/archive/2012-10/22/community-energyinitiatives.
Swearingen, Jake (2008). “Great Intrapreneurs in Business History.” Moneywatch, 10 April. Available at: http://www.cbsnews.com/news/great-intrapreneurs-in-business-history/.
Swiss Re (2009). Country Risk Management: Making Societies More Resilient. Zurich: Swiss
Reinsurance.
Taleb, N.N. (2007). The Black Swan: The Impact of the Highly Improbable. New York: random House.
Tallis, H., and A. Calvache (2011). Improving Conservation Investment Returns for People and
Nature in the East Cauca Valley, Columbia. The Nature Conservancy. Natural Capital Project.
Turnbull, M., C.L. Sterrett and A. Hilleboe (2013). Toward Resilience: A Guide to Disaster Risk
Reduction and Climate Change Adaptation. Warwickshire: Practical Action Publishing.
Välikangas, L. (2004). “Four Steps to Corporate Resilience.” Strategy + Business 35. Available at:
http://www.strategy-business.com/article/04215?gko=908d9.
Van Dijk, G. (1999). “Evolution of Business Structure and Entrepreneurship of Cooperatives
in the Horti- and Agribusiness.” LTA 4/99: 471-483. Available at: http://lta.hse.f i/1999/4/
lta_1999_04_a7.pdf.
Voice of America (2010). “South African Business Tackles HIV/AIDS”, Voice of America, 15
June. Available at: http://www.voanews.com/content/south-african-business-tackleshivaids-96470209/154918.html. the head of Shell

186 Bibliogr aphy
Waldrop, Mitchell (1992). Complexity: The Emerging Science at the Edge of Order and Chaos. New
York: Simon & Schuster.
Walker, B. (2013). “What Is Resilience?” Project Syndicate, 5 July. Available at http://www.projectsyndicate.org/commentary/what-is-resilience-by-brian-walker.
Walker, B., N. Abel, J.M. Anderies and P. Ryan (2009). “Resilience, Adaptability, and Transformability in the Goulburn-Broken Catchment, Australia.” Ecology & Society 14(1): 1-24.
Walker, B., and D. Salt (2006). Resilience Thinking: Sustaining Ecosystems and People in a Changing
World. Washington, DC: Island Press.
Walker, B. and D. Salt (2012). Resilience Practice: Building Capacity to Absorb Disturbance and
Maintain Function. Washington, DC: Island Press.
Warner, A., J. Opperman and R. Pietrowsky (2011). “A Call to Enhance the Resiliency of the
Nation’s Water Management.” Journal of Water Resources Planning and Management 137(4):
305-308.
Westley, F., et al. (2011). “Tipping toward Sustainability: Emerging Pathways of Transformation.”
Ambio 40: 762-780.
Wilkinson, A., and R. Kupers (2013). “Living in the Futures.” Harvard Business Review, May.
Available at: http://hbr.org/2013/05/living-in-the-futures/ar/1.
Wilkinson, A., and R. Kupers (2014). The Essence of Corporate Scenarios: Learning from the Shell
Experience. Amsterdam: Amsterdam University Press.
Wilkinson, R., and K. Pickett (2010). The Spirit level. Penguin Books.
Zolli, A., and A.M. Healy (2012). Resilience: Why Things Bounce Back. London: Headline Publishing
Group.

