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Rewiring the Economy: Ten tasks, ten years, another future

Business thrives on a clear, long-term plan, yet the ability of the world’s business leaders to plan for the
future is undermined by a dramatic set of global challenges which remain unaddressed: inequality is rising,
greenhouse gas emissions are rising, water and natural resources are becoming more scarce, and the
responses to all of these are not yet clear. The global economy has proved its ability to drive innovation, but
in key respects is unsustainable, its necessary reforms discussed but not delivered.

In 2015 – a year which sees the climax of a number of international discussions to agree new approaches to
these global challenges – the University of Cambridge Institute for Sustainability Leadership is seeking to
harness the power of its network and the lessons learned during its 26 year history to develop  a new ten year,
ten point plan to rewire the global economy. Designed for business, policy and financial leaders, the plan will
identify the steps necessary to ensure capital flows into sustainable business models. In developing it, CISL will
draw on the insights and achievements of its leadership groups including the Natural Capital Leaders Platform.
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This report was written by Dr Gemma Cranston, Dr Jonathan Green and Hannah
Tranter from the University of Cambridge Institute for Sustainability Leadership (CISL).
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their input into this collaborative report.
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At the Cambridge Institute for Sustainability Leadership (CISL) we regularly see at
first-hand the importance of both top-level leadership and collaboration for
innovation and research-based sustainability. Now more than ever, tackling natural
resource challenges, including the degradation of natural stocks and services,
requires translating ideas and values into action.

A call for action and research 

Climate change, increasing consumption and the
degradation of natural resources including water,
biodiversity and soil, are pushing companies to find
appropriate ways to respond to these challenges. The
effectiveness of the responses will define the future
status and condition of our planet’s most vital
resources as well as determine the success of
business operations across the globe. To address the
scale of the challenge business leaders need to
stretch beyond the current corporate responsibility
agenda to embrace broader systemic change. 

There is an urgent call for business to respond to the
challenges generated by resource scarcity – and the
associated policy ramifications – to secure their
operations, supply chains and licences to operate;
this in a world where reputation is increasingly a
function of sustainability performance. 

This Doing business with nature report highlights
examples of the challenges around water, biodiversity
and soil but more importantly showcases the
business response from members of our Natural
Capital Leaders Platform. They look to CISL to help
them navigate this myriad of complexity, offering the
latest science to inform their leadership decisions.  

The relationship between business activity and loss
of natural capital is understood by progressive
companies. However, to embed natural capital into
mainstream decisions companies now require
evidence of the commercial advantages that
securing and enhancing natural capital can deliver.
This evidence must go beyond reputational gains
and deliver the commercial logic to halting
environmental degradation.   

At this crucial point in time, joining the dots between
natural capital challenges and business growth has
never been so important. This will strengthen the
case for business to invest in the sustainable
management of water, biodiversity and soil to realise
commercial gains. At CISL, we look forward to
bringing together that body of evidence in
partnership with a group of companies with the
vision to deliver a new ambitious agenda for business
growth that can be accommodated within our
available natural capital.

 

Foreword

Polly Courtice, LVO
Director, 

University of Cambridge Institute for
Sustainability Leadership (CISL)
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As the world’s largest food and beverage company it is our responsibility at Nestlé to
pave the way for other companies to appropriately address some of today’s most
pressing issues. These challenges are complex and stretch beyond our impact on the
environment to our dependence on water, biodiversity, soil and our natural capital. 

While communicating sustainability is of utmost
importance for leading companies, Nestlé’s
sustainability story is not about how we talk about it,
but how we make it happen. As the Chair for the
Natural Capital Leaders Platform I consider natural
capital and sustainability to be a direct operational
matter which needs to be embedded across our
different company functions. 

In order to take action we need to be aware of both our
dependence on natural capital and the associated
challenges; such understanding can safeguard us from
activities that might produce unintended consequences
and go against our long-term interests. This Doing
business with nature report clearly outlines the
challenges and business responses to water,
biodiversity and soil – three important elements that
underpin natural capital. In Nestlé we need to be able
to consistently assess where to prioritise our efforts on
natural capital and this report provides the knowledge
base that can inform our decisions.

The question I now pose is can we demonstrate the
commercial benefit of tackling our natural capital
challenges at scale? There is a real sense of urgency, to
align profitability and sustainability, both of which form
the basis for a successful business. We increasingly
recognise that we cannot sacrifice the long-term
dependencies of our business upon water,
biodiversity and soil for short-term gains. 

It is by developing science, and creating the much
needed body of evidence which informs the
commercial logic for natural capital interventions,
that we can begin to prioritise our actions. No one
company can do this alone and I am delighted to be
part of a group of like-minded businesses, as Chair
of CISL’s Natural Capital Leaders Platform, in
developing the means to align business targets with
the management of natural capital.   

José Lopez
Executive Vice President, Nestlé S.A.

Chair of the Natural Capital Leaders Platform
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Doing business with nature: opportunities from
natural capital aims to lay out the challenges and
opportunities of companies whose future growth
depends on a healthy and sustained supply of
nature’s goods and its services (natural capital). It
breaks down key natural capital elements and
supports businesses in beginning to build up the
commercial logic that is needed to underpin
appropriate business responses. 

Natural capital impacts and dependencies directly
affect the food and beverage, fuel, feed and fibre

sectors. To manage their most significant impacts
and dependencies on natural capital, companies
need to focus upon the growing and production
stages of supply chains. Securing the supply of their
raw materials requires businesses to invest in the
protection of water, biodiversity and soil. 

This report guides businesses through water,
biodiversity and soil issues whilst introducing a need
for commercial evidence that links these broad
issues with the day-to-day operational concerns of
the business community.

Setting the challenge

6

1

Natural capital is high on our agenda; having this report in our armoury to more effectively communicate with
others on the subject will help to inform our debates and decisions in the future.

1.1

1.2

What is natural capital?
Capital is most often thought of as the wealth or assets
of an individual, company or nation. 'Natural capital' is
an economic characterisation of the limited stocks of
physical and biological resources found on Earth. It
refers to the limited capacity of ecosystems to provide
services (i.e. the direct and indirect contributions of
ecosystems to human well-being). 

Natural capital underpins the four other capitals
(financial, manufactured, human and social). This
report highlights the goods and services that relate
particularly to water, biodiversity and soil. 

a money, stocks, bonds
b infrastructure, tools, roads
c families, communities,

governance systems

d knowledge, skills, health
e water, biodiversity, soil,

ecosystems, sea

a

b

c d

e

“ ”
The effectiveness of business as usual and current
responses to water, biodiversity and soil challenges is
questionable. This report challenges the status quo and
invites businesses to reflect upon their natural capital
strategies. At a time of increasing global pressures and
declining trends of natural capital stocks, contemplating
a shift from short-term actions, which offer temporary
improvements, to longer-term natural capital
investments is crucial1.

This report provides some practical, strategic and
managerial responses to how companies are
overcoming these challenges whilst also indicating
business knowledge gaps and barriers to implementing

solutions: best practice can have significant benefits if
rolled out across businesses2. Tackling natural capital
challenges requires collaboration between all
stakeholders within a landscape to explicitly consider
natural capital interdependencies and devise solutions
based on the best available science.

Considerable opportunities and revenue growth can
be generated if the challenges and business risks
highlighted within the following chapters are
addressed appropriately. This transformative shift
can reverse trends that, if unchecked, could
undermine a company’s capacity to operate and
grow in the future.

Figure 1: Forum for the Future's Five Capital Model of the Economy

Natural capital is everybody’s business

Challenging business as usual

Chris Brown
General Manager for Environmental Sustainability, Olam International Ltd
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Businesses are increasingly aware of their
dependencies upon natural capital and there is a
growing interest in managing costs, reducing
exposure to risk and creating commercial
opportunities through strategies that enhance
natural capital. However, this has tended to focus on
water usage and carbon emissions, often neglecting

other critical aspects of natural capital, such as
biodiversity, soil and their interdependencies,
essential to the production of raw materials. These
challenges and business opportunities are outlined
in the infographic designed by the Natural Capital
Leaders Platform (Figure 2). 

1.3

1.4

“

“

Andy Richardson
Head of Corporate Communications, Volac 

Securing access and availability to certified fibre from sustainably managed forests is one of our greatest
challenges. Safeguarding the natural capital that our fibre production depends upon is therefore a priority.

Why should businesses incorporate natural capital
considerations into decision making processes? How
do they impact growth and productivity? Recent
work has shown that globally almost half of all
studied water basins face severe water scarcity for
at least one month per year3; extinction rates are on
average one thousand times the natural background
rate of extinction4; and globally only half of soil
nutrients used by crops are replaced5. These trends
will likely be exacerbated by changing consumption
patterns and growing populations6,7. This threatens
future cash flows and the stability of business by
amplifying unmanaged risks in supply chains; this is
particularly true at the growing phase of supply
chains where the depletion and degradation of the
world’s resources is felt most strongly8.

The commercial drivers for managing natural capital
whilst operating in a world of constrained resources
include (Figure 1):

• decreasing costs through reduced long term input
costs 

• reducing risks through sustainable supply chains 
• enhancing brand and organisational reputation 
• generating revenue growth

Examples of these drivers include maintaining a
sustained supply of raw materials to prevent supply
chain disruption and shield businesses from price
volatility8,9; maintaining and securing new licenses
to operate by meeting regulatory standards and
managing natural resources sustainably10; and
growing revenues through enhanced
competitiveness and brand differentiation by
communicating positive operations and investments
in natural capital10. Considering natural capital
interdependencies as well as the multitude of
stakeholders involved in productive landscapes is
pivotal for realising business opportunities and
satisfying commercial drivers. 

The business case

Commercial drivers for managing natural capital dependencies

”

Few businesses have made a real connection to natural capital and even fewer have an in depth
understanding of how it affects their business and industry. As natural capital challenges become increasingly
apparent, we need to develop a new way of thinking. We acknowledge the need for rigorous understanding of
the water, biodiversity and soil impacts and dependencies of our industry and are eager to explore these
through our work with the University of Cambridge.”

Neil Burns
Head of Sustainable Development, Mondi Group



8

Figure 2: Natural Capital Leaders Platform infographic outlining business opportunities from water, biodiversity and soil challenges.  
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Water challenges 
As water is a necessary input for the production, manufacture, delivery and use of virtually all products and
services11, issues surrounding water scarcity and quality concern all industry sectors.

Business dependencies 
Water is an economically strategic resource and a
core element of natural capital underpinning many
business activities15.Water risks cut across all industry
sectors including energy and extractives,
manufacturing, agriculture, tourism, pharmaceuticals,
food and apparel16. In the recent World Economic
Forum Global Risks 2014 report, Chief Executives said
they regarded water-related issues as one of the top
five global risks to business, this is a risk that is
reinforced by concerns over failure of climate change
mitigation/adaptation and by food crises, which are
both also intricately linked to water17.

More and more companies are recognising the
fundamental value of water quantity and quality to
their corporations and the potential material
consequences that water scarcity can have. For
example, the insurance industry has shown a clear
interest in reducing the costs of flooding through
mitigation measures; whilst farmers, food producers,
water companies and energy suppliers are only too
aware of the need to manage water appropriately
and effectively to avoid operational disruptions18.

2
Water and its benefits

Definition: Water, in its liquid form, is the basic fluid of living organisms including agricultural crops12. Raw
materials and produce are dependent on water sources including rainfall that infiltrates the soil and surface waters
such as rivers and streams.

Interdependencies: Water is intricately linked to other natural capital dependencies, thereby reinforcing the need
to address its extensive use in key operational decisions and when setting strategic objectives. 

Benefits: Apart from the fundamental role of water in supporting life, hydrology affects the location and dispersal
of biodiversity and freshwater bodies are home to 31 per cent of plant and vertebrate species13. Water enhances
biomass production, enables flows of nitrogen and sulphur to soil, dissolves soil nutrients and, in industry and the
built environment, it is used to regulate temperature and transport materials such as waste14.

2.1

One-fifth of the world’s aquifers are being
overexploited19 and around 1.2 billion people live in
areas of water scarcity where 75 per cent or more of
river flow is withdrawn for industry, agriculture or
domestic use20. Water shortages can limit production,
disrupt supply chains, lead to conflict with other water
users and harm corporate reputations21. Safeguarding
water and ensuring its availability in sufficient quantity
and quality is a subject of vital interest to business22. 

Much like agriculture and domestic households,
industry depends on water as a raw material, solvent,
coolant, transport agent and energy source. There is a
clear need for companies to develop effective
responses to sustain corporate activities and ensure
resilience in the face of water risks22. Investors have a
role to play in encouraging a step change within
business contexts to protect natural assets from
current and future water-related risks and from the
subsequent impacts on financial performance22. 

The business materiality of water

Status of water and implications for business

“ Analyses of product life cycles and supply chains
have clearly highlighted the fundamental value of
water, both as a global good and as a core local
natural capital resource. When water becomes
scarcer locally, it has knock-on consequences on the
retail and other industries. Therefore, it is in food
retailers’ best interests to invest in adequate water
stewardship to ensure the sustainability of product
supply chains.” Chris Brown

Sustainable Business Director, Asda

2.1.1

2.1.2 
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The business-water challenges2.2
through industrial and agricultural withdrawal 

Seventy per cent of freshwater withdrawn annually
for human use is for agricultural irrigation and 15 to
35 per cent of this withdrawal is estimated to
exceed supply23. The misuse of surface and ground
water displaces water flows and disrupts cycles24.
Water is embedded within products that are
transported across the globe from areas of varying
water availability; business can therefore contribute
to local water scarcity25. Overexploitation of water
resources can decrease long term capacity and force
operations to be displaced to more secure water
areas. Misuse of surface and ground water sources
may also spawn tensions between users and cause
reputational damage as well as fuel questions
around regulations and licences to operate. 

through pollution of water ways 

Pollution can occur as a result of businesses
discharging substances into surface waters or
groundwater without prior treatment. It can also
occur inadvertently through chemical spills or leaks,
trade effluent, silt accumulation or agrochemical
runoff26,27. It is often an offence to pollute waterways
as this disturbs aquatic ecosystems and decreases
water quality for other users as well as for future
business needs28. Polluting waterways can lead to
reputational controversy, infringement of local
legislation and increased water treatment costs. 

through land use and infrastructure changes 

While the distribution of water around the world is
uneven, business activities and practices have
further altered the distribution of water through
land use and infrastructure changes. The removal of
vegetation and deforestation for the expansion of
business operations alters plant stem water flow,
infiltration rate and evapotranspiration processes
within local environments29. Damming and irrigation
also displace water and alter natural processes
within aquatic ecosystems30.Modifying hydrological
cycles can, at a global level, lead to increased
extreme weather events like storms and droughts31.
At a local level, changing water flows can affect
water availability and quality. This can have
implications on input costs as water may need to be
treated or diverted before use. 

Business activities are vulnerable as they rely upon water:

Business agricultural activities impact upon water:

Whilst companies need to be both more
transparent in their disclosure of water use and
continually improving their performance in water
use, this will not be enough to guarantee success.
It is important that companies engage with other
water users and all stakeholders to find
collaborative solutions around allocation and
water stewardship.

“

” Duncan Pollard 
AVP Stakeholders Engagement in Sustainability, Nestlé

2.2.1 

2.2.2
for ensuring the quantity of produce 

The amount of water in lakes and rivers versus the
amount available in soil differs across the globe and
changes with time. Water is one of the factors that
defines land suitability for agriculture and forestry and
thereby impacts production32,33. Agricultural production
depends upon rain water that is stored within soil or,
when this is insufficient, irrigation from ground or
surface waters for plant transpiration and growth34.
Business bottom lines, their raw material production
and the stability of their supply chains depend on a
certain quantity of water.

for guaranteeing the quality of produce 

Water quality is defined by its temperature,
turbidity, clarity, pH, mineral content, nutrient and
heavy metal presence and salinity35. Re-use schemes
and infrastructure may alter water quality and make
water sources unsuitable for certain uses thus
impacting the production of high-quality raw
materials36. The quality of produce defines corporate
reputation and brand and also marketability. 
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Whilst external forces are also putting pressure on water resources:
as user demands are increasing and diversifying

As water gains recognition as a strategic natural
resource and becomes scarcer in certain areas,
demand for clean water will intensify37. Global
population is projected to grow by two to three
billion by 2050; clean drinking water will therefore
be in greater demand as will water for additional
food production, energy generation and other water
intensive production systems38. Competing
requirements pose a risk to businesses which have
seen decreases in water allotments, more stringent
regulations and higher costs of water39. Changing
socioeconomic conditions are also causing dietary
shifts from predominantly starch-based foods to
meat and dairy and is expected to lead to a 70 per
cent global increase in water demand by 205038.

as water supply infrastructure is becoming
inadequate and outdated 

Some water distribution systems are archaic and are
no longer adequate for service40. Underinvestment
in infrastructure further exacerbates water
challenges and raises safety and quality concerns40.
Damage to critical points in water systems can cause
water shortages and degrade water quality thus
resulting in decreased efficiency, increased
operational costs and reputational detriment41.

as climate change impacts water sources 

The pressure on water supplies is further aggravated
by the threat of global climate change as reported
by the Intergovernmental Panel on Climate Change
(IPCC)42. Increases in temperatures, changes in
rainfall patterns (droughts and floods) and rising sea
levels may impact the amount of available clean,
fresh water42. In addition, natural disasters and
floods can overwhelm water delivery and sewage
services as well as mobilise pathogens, toxins, and
other pollutants thereby contaminating drinking
water supplies and leaving people without water
services42. All of these impacts amplify the
competing demands for clean water and
subsequently endanger operational productivity and
reputation.

In order to secure resilient supply of raw materials, businesses will
need to develop strategies that reduce their impacts on water and
secure its provision and quality in the face of external pressures.

Needs for improved water quantity and quality
are intensifying and we are increasingly looking for
opportunities for the development of multi-sector
resource management plans and an integrated
approach to new water resource infrastructure.

“
Andy Brown 

Head of Sustainability, Anglian Water

2.2.3

”
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There is a wide variety of competing users
With increasing numbers and types of water users,
there is a risk that responsibility and accountability
for water risks becomes further fragmented and
water resource management is put on hold. Of the
world’s 276 international river basins, 60 per cent
lack cooperative management frameworks and yet,
with increasing scarcity, water prices and conflicts
over access to water are likely to increase43,44.

Business responses to the top three water challenges 

It has been established that two-thirds of UK businesses do not measure or monitor their water use
and 85 per cent have set no reduction targets45. Businesses have the opportunity to lead the way as
water stewards by, for example, promoting practices in their supply chains, such as rain water
harvesting or more efficient irrigation. Stakeholders must work together to build management
strategies that address increasing water demand and secure water dependencies. Businesses with a
sound understanding of water risks can also demonstrate themselves as a more attractive
investment46. Understanding different perspectives and needs as well as measuring the
costs and risks for a variety of sectors can facilitate collaborative opportunities by
identifying synergies and subsequent beneficial solutions47.

What can businesses do? 

2.3

The global decrease in groundwater levels and our growing reliance on surface water fuels the debate
around water use and stewardship and forces questions over who has the rights over it. Business has a role to
play in defining these rights.“ ” Andy Richardson

Head of Corporate Communications, Volac

2.3.1 
At Anglian Water we have explored the

agricultural element of water use both through our
work on CISL’s Sink or Swim project and the
subsequent implementation phase; we’ve been having
discussions over the last few months around what
action to pursue to bring together agricultural
communities, retail communities and water users to
innovatively challenge financial and regulatory
barriers.

“

” Andy Brown 
Head of Sustainability, Anglian Water
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Water availability is an issue of direct relevance to Anglian Water. However, Anglian Water only manages a
portion of the water used in its region and for some time has believed that there needs to be a greater
ownership of the challenges facing water companies in order to achieve favourable outcomes. This was
tested in the Wissey Catchment, as part of the Sink or Swim collaboratory with CISL. The Wissey catchment is
faced with increasing demand for water whilst at the same time suffering from decreasing water availability. 

A practical example to resolve this challenge was explored; specifically a reservoir that meets the predicted
customer demand with 75 per cent of its capacity and supports agriculture and the environment with the
remaining 25 per cent. A successful system could benefit the water company as well as other sectors in the
region by generating financial economies of scale, enabling efficient management of licences and permits,
supporting protection of agricultural production and maintaining environmental quality. 

The project took a multi-sector approach to innovate four models for cross-sector finance; it considered
different ways of using the existing and new finance channels to address the water asset investment
challenges in the UK. This case study opened the door for business to build coherent water investment and
management strategies with government. Such a strategy generates a secure supply of water which will
create resilience and reduce risks across multiple sectors. 
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Meeting basic human and ecological needs for
water, improving water quality, eliminating overdraft
of groundwater and reducing the risks of political
conflict over shared water require fundamental
changes in water management and use37.

Ingredion: diverting waste water for increased income

New financial models are necessary to develop
management solutions for water users and dependents
on the ground; business cannot do this in isolation15.
Supply network design needs to consider resources,
such as water quality and availability, in making
decisions over location and capacity2. Investment in
water infrastructure and other interventions can help
secure long-term productivity while safeguarding
landscape-scale operations and maintaining reputation.
Appropriate water management would secure water
dependencies to ensure the long-term
supply of resources that underpin the
economy and profitability of business48.

What can businesses do? 

Ingredion’s multiple operations in Thailand convert locally grown cassava, also known as tapioca, into
many different starch-based ingredients for use in food or industrial applications. The company’s
operations in Thailand all have facilities to treat the waste water generated from the manufacturing
process.  This waste-water treatment allows the company to meet or exceed the regulatory
requirements for waste-water discharge. Nonetheless, the company continually explores alternative
solutions to waste-water management. As part of this effort, one of the manufacturing sites in
Thailand worked with local regulatory officials and a local ecologist to determine more beneficial
applications for the site’s waste-water effluent.  This collaboration found that local Napier grass would
be a viable outlet for the treated waste water.  Napier grass, a protein source for local cattle, is
typically grown only in the rainy season.  Providing effluent water to Napier farmers enabled farmers
to grow additional crops in the dry season, significantly increasing their income from the crop. 

The need to engage in dialogue with our
communities has long been known in business,
but the nature of that dialogue is expanding. We
are increasingly seeing the need to discuss topics
like water and biodiversity, and in many cases it is
up to business to lead the way in bringing various
stakeholders to the table. 

“
” Brian Nash

Sustainability Director, Ingredion

2.3.2 Water quality and quantity needs are intensifying
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Climate change has unprecedented impacts on the
hydrological cycle and on water availability that vary
with time and space. Climate change can affect
water availability (both too much and too little),
delay seasonal patterns and trends, intensify
weather events and raise seawater levels42. This can
influence business costs through the price of water
inputs, the effect on crop harvests and the
disruptions caused by more frequent extreme
weather events.

We at Asda, just like other businesses, have to cope with the risks of more extreme weather in for example
variable rainfall patterns. In fact, our recent study based on the IPCC guidelines has shown that only five per cent
of our fresh produce supply chain is not at risk from climate change impacts. Impacts on sourcing, processing
and logistics imply that there is £101.9 million, £163.9 million and £103.8 million (respectively) value at risk. For
businesses, the events such as droughts and flooding reduce the resilience of supply chains and risk potential
losses from commodity price hikes that follow sudden drops in agricultural production. There are tangible
business incentives to urgently address these risks.

Businesses need a comprehensive and grounded
understanding of their landscapes and contexts for
raw material sourcing. This can inform where water
dependencies lie and how these interlink with
other natural and social resources in order to
anticipate and manage risks related to water
quantity and quality. Investing in long-term climate
change mitigation infrastructure and interventions
must become a business priority. Climate change
adaptation and mitigation measures to safeguard
water dependencies, while being
fundamental, must also consider
landscapes and interdependencies
between natural capital elements42. 

What can businesses do? 

“
” Chris Brown 

Sustainable Business Director, Asda

2.3.3 The impacts of climate change affect water resources throughout operations 
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3
Despite global efforts, rapid biodiversity loss and ecosystem degradation have continued at an alarming
rate1,5, potentially affecting almost all companies through impacts on their supply chains and growth
objectives.

Definition: Biodiversity is the variety of all life on Earth, the ecological interactions they have and the habitats in
which they live. In more technical terms, it is the variability among living organisms: the genetic variability between
individuals, the variability among species and the variability of different ecosystems49.

Interdependencies: Biodiversity and wild nature (hereafter “biodiversity”) underpin key functions of ecosystem
structures and processes that generate or enhance ecosystem services50,51.

Benefits: Ecosystem services are the benefits provided by ecosystems to humans, such as nutrient cycling, pest
regulation, carbon sequestration and pollination23,52.Biodiversity also regulates and detoxifies local water sources
and increases soil fertility by enabling decomposition, energy flow and nutrient cycling53. Maintaining biodiversity
and safeguarding plant varieties can also help adaptation to changing environmental conditions by for example,
enhancing drought tolerance54.

Biodiversity and its benefits

The business materiality of biodiversity 

Biodiversity Challenges

3.1
Business dependence upon biodiversity is felt
strongly within supply chains in agricultural
production systems. Biodiversity fundamentally
underpins the benefits that businesses derive from
natural capital and supports the key ecosystem
functions that ensure the delivery of business
operations and productivity52. Businesses, including
pharmaceutical companies, food and agri-businesses,
forestry industries and construction and packaging

sectors use genes, species and ecosystem services
(see “Biodiversity and its benefits”) as critical inputs
into their production processes and depend on
healthy ecosystems to treat and dissipate waste,
maintain soil and water quality and help control air
composition51,52. Considering these societal and
industrial benefits as well as the associated values of
these intact ecosystems is vital when exploring land
use opportunities and conversion55.

3.1.1 

3.1.2 

Business dependencies

Extinctions are now occurring 1,000 times faster than
the expected background rate and a recent global study
reports that the abundance of over 10,000 monitored
mammal, fish, bird, reptile and amphibian populations
have, on average, more than halved between 1970 and
20101,4. As biodiversity continues to deplete, businesses
face challenges to safeguard raw material production
and to comply with a greater number of national and
international laws and agreements56.Biodiversity
policies (e.g. mandatory offsetting) urge businesses to
understand and begin to address their impacts on
biodiversity. Financial institutions that have voluntarily
adopted the Equator Principles (these institutions now
cover 70 per cent of international Project Finance debt
in emerging markets) are required to incorporate action

on biodiversity in their lending terms57, including the
International Finance Corporation’s Performance
Standard 6 which requires a “no net loss” impact when
operating in natural habitats and a net gain for
operations in “critical habitats”58. 

Rather than allowing biodiversity risks to manifest
themselves in mainstream business, business leaders
can take early steps to secure biodiversity, and seize
opportunities that enable them to remain at the
forefront of their sector. The benefits of such action can
include decreased costs from the reduced need of
inputs to counter biodiversity degradation and brand
enhancement from the implementation of
conservation initiatives.

Status of biodiversity  and implications for business
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through ecosystem disruption

Company operations and agricultural activities are
impinging upon fragile ecosystems, some of which
have high conservation value59-62. Over-abstraction
of water, soil salinization from irrigation in arid
regions, fertiliser run-off and industrial leaching of
toxins contribute to biodiversity loss and ecosystem
instabilities59,61,63. Ecosystem disruption from
agricultural activities can harm brand reputation and
lead to decreased marketability of products. 

through the expansion of business operations which
often depends on the use of abandoned and
degraded land or on the conversion of natural and
semi-natural habitats 

While there are large areas of abandoned and
degraded land available for business expansion, large
amounts of high-quality land are often converted for
agricultural, residential or industrial purposes; this
results in losses of land availability or fragmentation of
habitats and species59,60,62. The complexities of
converting poor quality land into high-quality arable
land are significant and would incur substantial
business costs.

3.2 The business-biodiversity challenges

Business activities are vulnerable as they rely upon biodiversity:

Business activities impact upon biodiversity:3.2.1 

3.2.2 
for genetic diversity to provide system resilience to
pest and climatic events

Homogenisation of agriculture has led to
dependence on just a few crops and on a narrow
gene pool, potentially resulting in the loss of genetic
diversity64-67. The current industrial and domestic
reliance on a small number of crops makes entire
systems more vulnerable to emergent pests and
diseases or changes in environmental conditions64,65.
It is in businesses’ interest to retain a diverse source
of genetic resources through the conservation of
crop diversity and of wild relatives of domesticated
species to maintain plant breeding opportunities68-

70. System resilience is key for supply chain security
and sustainability and, when neglected, it can
significantly disrupt business operations, increase
costs through damage-control and generate risks.

for high quantity and quality crop harvests delivered
by wild-pollination

Some farming techniques, such as the use of
pesticides on seeds and plants, may impact
pollinators as well as pests and can have subsequent
negative impacts on crop harvests71-73. Wild
pollination can increase the size and quality of crop
harvests, which form the raw materials for many
products73,74. Maintaining a diversity of pollinators
within the landscape provides insurance against
year to year variability in the abundance of
particular pollinating species75. Access to pollinator
abundance and diversity can reduce risks as well as
costs of artificial inputs or manual pollination and is
fundamental to business operations.

for enhanced ecosystem services from species diversity
and abundance 

Biodiversity contributes to services such as the supply
of clean water through filtering and regulating
processes provided by forest and grassland cover76-78

and the removal of pollutants from water courses79.
Soil microorganism biodiversity enables adequate and
productive biogeochemical cycling of nutrients
through different forms of nitrogen, sulphur and
phosphorus and through the degradation of organic
matter that controls the release of plant nutrients80.
Biodiversity provides natural predators and parasites
for improved pest control, particularly important in an
emerging environment of increasingly regulated
pesticide use and expanding demand for organic
crops71,81. Ecosystem services, although often
discounted, underline business operations; if they are
tampered with it will cost a  significant amount to find
and access other means of providing similar services. 

“We have long term predictions for climate
change and for analysing the implications on our
supply chains and business operations. It seems to
us that the next step would be stress testing our
supply chains in terms of biodiversity productivity.
The complexities behind biodiversity make this
hard to measure and monitor – but we need to
start doing this now because it underpins many of
our operations.” Chris Brown

Sustainable Business Director, Asda
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Whilst external forces are also putting pressure on water resources:

In order to maintain licenses to operate and secure supply chains,
businesses will need to develop strategies that reduce their impacts on
biodiversity, address their dependencies on biodiversity and adapt to
external pressures.

Our business and ecosystem services are inextricably linked: our business practices impact
ecosystems and their regulatory and provisioning services whilst also fundamentally depending upon
these ecosystems.“ ” Peter Gardiner

Natural Resources Manager, Mondi Group

3.2.3 
as competing user demands and interests increase

The world’s more biodiverse regions tend to
coincide with higher human population densities82.
As biodiversity becomes scarcer, these areas could
face competing interest from industry, agriculture
and forestry, conservation and research82. This will
impact upon land use policies and regulations for
business operational expansions and brand
enhancement. 

as human populations rise and consumption trends
change 

Per capita consumption, particularly associated 
with wealth increases, and human populations are
predicted to increase in concert, resulting in greater
pressure on natural resources83,84. This subsequently
increases competition over land and biodiversity
resources and endangers corporate reputations and
marketability of products. 

as the consequences of climate change increase
pressures on biodiversity stocks 

Climate change can force species to shift their
ranges and can disrupt ecological communities
through changes in patterns of rainfall or weather
events85,86. Elevated levels of atmospheric CO2 and
changes in temperature are expected to alter crop
yields and also threaten corals through ocean
acidification62,87. New initiatives and technologies
aimed at mitigating climate change may also have
negative effects on biodiversity and need to be
appropriately planned and managed88. Although
investing in climate change mitigation and
adaptation to safeguard biodiversity may incur
significant business costs, consequences of
biodiversity loss may signify further costs as well as
reputational harm.



Business responses to the top three biodiversity challenges

Land governance and rights Issues over land
governance and rights have been demonstrated
both theoretically and empirically to be an
important factor in unsustainable rates of
deforestation and over-exploitation89,90. The lack of
or absentee ownership of landscapes and
ecosystem servicesmeans fragmented responsibility
and undermines long-term visions, reducing
opportunities to manage price volatility in the
supply chain.

Land tenure rights are definitely very important
and more work needs to be done to understand the
impact of land ownership on natural capital.

Businesses must engage and collaborate with
other stakeholders within the landscape to
avoid the abuse or overuse of nature and
foster agreements on its utilisation and on the
rights and responsibilities of local people.
Assuming responsibility for biodiversity and
ecosystems, and the valuable services they
provide, is an essential part of corporate social
responsibility.

What can businesses do? 

3.3

“ ”Andy Richardson 
Head of Corporate Communications, Volac

3.3.1 Land tenure rights, governance and security are uncertain

Olam International: reconciling wild nature with 
large-scale plantations

Olam International has palm and rubber plantations in Gabon, Africa. With low agricultural and economic
development and significant forest cover, Gabon’s rich lands maintain high carbon stocks and extraordinary
biodiversity reserves  that contribute to the ecosystem’s balance. When assessing the suitability of land
allocated by the Government, Olam recognised the biodiversity and wildlife needs of the area and invested
substantial time and resources in completing a high level agronomic, environmental and social due diligence
prior to commencing plantation development. Such initiative builds on from the Roundtable on Sustainable
Palm Oil New Planting Procedures and Gabon’s national regulations. 

Olam focused on biodiversity and its complex systems when proceeding with land selection and management.
Olam worked closely with the Gabonese Government and the Ministry of National Parks, who are also strongly
committed to conservation goals for their ‘Green Gabon’. This partnership enabled Olam to ensure that the
production of its commodities would not impinge the biodiverse landscape. Olam identified high conservation
value areas, monitored social and environmental issues within the area, carried out LIDAR surveys, an
Environmental & Social Impact Assessment, a High Conservation Value Assessment and a Prior and Informed
Consent of communities before developing a management plan. This enabled concessions with vulnerable and
fragile landscapes to be returned to the Government and to exclude any ecologically sensitive areas from
development. A process of robust due diligence as well as making important links between the palm and
rubber plantations and the local biodiversity and environment enabled Olam to both develop its production
chain as well as secure biodiversity conservation; in face proposed land areas totalling 31,890 hectares have
been ruled unsuitable for certified palm and they have been returned to the Government of Gabon. Olam’s
work around land has reduced the allocation of agronomically unsuitable, high conservation value or high
carbon stock lands. 

19
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Although biodiversity research and knowledge around
species abundance and distribution is growing, much
research is still needed around the interactions
between biodiversity and wild nature and certain
commodities. Clear linkages between nature
conservation and profitability also need to be made.

Mondi: implementing mitigation measures in 
production landscapes

What can businesses do? 

Commercial and subsistence agriculture, commercial forestry and other extensive forms of human
development now dominate many landscapes. Even the best network of protected areas cannot ensure
the survival of all species and their associated ecosystem services. This means that mitigation measures in
production landscapes, especially those containing extensive agriculture and forestry plantations, are
required. Ecological networks (ENs) are one mitigation solution that include quality set-aside land, mostly
in the form of corridors within production landscapes and are aimed at extending the size of protected
areas, maximizing on biodiversity conservation and maintaining of ecosystem processes. One of the great
advantages of good quality ENs, including wetlands, is that they also maintain hydrological processes, and
with them, the indigenous biota. ENs add considerable resilience to production landscapes in terms of
maintaining biodiversity and all the complex associated processes in South African systems as well as in
the face of El Niño Southern Oscillation events and global climate change. 

Mondi is working with Professor Michael Samways and his research team at Stellenbosch University in
South Africa to identify and manage ENs in their plantation forests. Approximately 25 per cent of Mondi’s
land holdings in South Africa are set aside land and would fall into the category of ENs of varying quality.
When applied to the commercial forest sector in South Africa the total  amount of land set aside for these
ENs is approximately 0.5 million hectares, a substantial area of natural habitat for maintaining biodiversity
and ecological processes. The research so far has shown that wide corridors combined with nodes of
grasslands, wetlands and forest in ENs are equivalent in terms of biodiversity to that in neighbouring
protected areas. The implementation of extensive ENs in South Africa continues to show good results and
these ENs are playing a major role in conserving natural resources for future generations.

There remains much work to be done on the collection of empirical data, and this remains an area that
would be helped by significant business investment. Businesses need to be confident in the value of
investing in natural capital and need rigorous evidence that doing so will increase sustainability,
profitability and brand. 

We need to turn it around for the corporate
world, and make good practice around biodiversity
credible. Business can bring a lot to bear to help fill in
data gaps that can then be interpreted into decision
making.

“
” Chris Brown

Sustainable Business Director, Asda

3.3.2 There is a lack of data demonstrating the links between biodiversity and certain commodities
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There is no shortage of targets and indicators that
measure biodiversity that are being used or proposed.
However, many of these are difficult for companies to
apply at a local level or to aggregate over all of their
operations and value chains. Businesses require metrics
which are credible, practical to use, easy to understand
and relevant to their industry. At the highest level, the
key reference point for companies are the Aichi
Biodiversity targets (2011-2020) as monitored by the
Convention on Biological Diversity (CBD)91.

Companies are encouraged to report
against the Global Reporting Initiative (GRI)
framework92, which includes a number of
biodiversity indicators. These are not all well
designed to assess natural capital health for
ecosystem service delivery on productive
land. Where necessary, businesses must
challenge existing metrics and communicate
what they need and want of measurement
tools. Biodiversity is complex, but
businesses need to report upon their
dependency, impact and responses in a
simple way if they are to better
incorporate biodiversity into
their decision making.

What can businesses do? 

The complexity behind biodiversity and its
measurement has led to companies currently using ‘land
area’ as a proxy for biodiversity. At Nestlé, we are keen to
have simple metrics defined that better reflect the key
elements of biodiversity.

Duncan Pollard
AVP Stakeholders Engagement in Sustainability, Nestlé

“
”

Asda’s sourcing arm IPL is working alongside Chiquita, Migros, and GTZ (The German government’s
development corporation), in a ‘biodiversity partnership’-the Nature and Community Project. Together,
these companies work with local businesses, schools, communities, scientists and government
institutions to help protect and preserve Costa Rica’s biodiversity.

The project has been tackling the problem of ‘island forests’ surrounded by farmland. The project has
reforested large areas with over 60 species of native trees and created connections between 600
hectares of forest. The corridors in Nogal- La-Selva allow for the migration of many different animals,
including howler, capuchin and spider monkeys, ocelot, deer, anteater and several species of birds.
These corridors of reforested areas are critical to the movement, breeding and survival of forest
dwelling species. By engaging with such a project, Asda is acknowledging the local as well as global
significance of conserving biodiversity and habitats. This has improved Asda’s local reputation as well
as secured the health of the ecosystems their plantations and farms depend upon. 

Asda: cooperating for biodiversity

3.3.3 There is a lack of simplified biodiversity metrics
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Soil challenges

Fundamentally, soil underpins the value of the natural
assets upon which businesses depend97. Soil quality
has direct implications on the quantity and quality of
raw material yields and it supports key functions that
supply resources and commodities in the growing
phase of the value chain97. Although not always
obvious, understanding the links between soil and
business can help companies to maximise their growth
and productivity and minimise their risks. Businesses

rely on soil directly as a substrate for growing crops,
for water regulation and filtration and for the cycling
of nutrients95. For businesses with a significant impact
or dependency on other categories of natural capital,
soil is likely to also be a key asset within those
operations or supply chains. Understanding the vital
provisioning and regulating services it delivers is
therefore a matter of increasing urgency95.

4

Soil and its benefits

Definition: Soil, typically a mixture of organic remains, clay, rock particles, water and gas is a fundamental
natural capital asset which constitutes the Earth’s upper layer and is essential for plant growth94.

Interdependencies: Soil constitutes a habitat for billions of organisms and supports energy flows within food
webs96. As such, it is intricately linked to a number of other natural capital dependencies, reinforcing the need to
prioritise it in strategic and operational decision-making.

Benefits: Although the most widely recognised function of soil is supporting plant growth, whether for crops,
trees or native habitats, the interface between the atmosphere, biosphere and underlying rocks is increasingly
recognised as the largest terrestrial reservoir for biodiversity and for other important services, including climate
regulation (greenhouse gas emissions and carbon storage) and water flow regulation (flood control)95.

Soil management has increasingly come under the spotlight, yet soil degradation continues to limit
agricultural and industrial productivity, affecting companies along value chains and their future profitability93.

4.1The business materiality of soil 
4.1.1

4.1.2 
Since 1960, one-third of the world’s arable land has
been eroded and degraded, and the rate continues
at about ten million hectares per year98. For
companies whose production does not directly rely
on soil, it can be difficult to understand their indirect
reliance (e.g. through their supply chains, as
investors or energy suppliers) on soil quantity and
quality. However, apart from the goal of securing
supply chains, sustainable soil management is also
important for regulatory, reputational and market
reasons95. Demonstrating good soil practice, through
appropriate management, can be essential to
gaining access to land and resources as well as

proving responsible performance to government,
investors and other stakeholders99. Generating
greater yields per unit of land at a higher profit by
lowering unit production costs will only be possible
by building and maintaining soil fertility and
providing balanced nutrition to crops100. Improved
understanding of the wide-ranging and far-reaching
impacts of degraded soils combined with increasing
human pressures have encouraged governments,
lobbying groups and forward-thinking businesses 
to further investigate the sustainable management
of soil.

Status of soil and implications for business

Business dependencies
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through increased soil salinization and acidity from
pollution

Salts occur naturally in soil and in irrigation water
and, if not removed from agricultural wastewater,
they can build up over time, reducing the ability of
crops to take up water and resulting in lower
yields101,102. Two thousand hectares of land are lost
per day due to damage caused by salt103. Pollutants,
including mine tailings, acid rain, and fertiliser
remnants, can lead to low pH soils104,105. Acidic soils
cause significant losses in production and where the
choice of crops is limited to acid-tolerant species
and varieties, profitable market opportunities may
be reduced105. The use of agrochemicals such as
pesticides in business operations has helped
increase yields, but their overuse can also cause
chemical changes in soil composition and disrupt the
microorganism communities in the soil106. Polluting
soil resources has trickle down impacts on the
production of raw materials needed for corporate
supply chains and can lead to the increase of input
costs essential for soil nutrition and structure. 

through the alteration of the biogeochemical cycles
of nitrogen and phosphorus

Nitrogen and phosphorus are both essential
elements for plant growth and fertiliser is often
applied to make up for shortages within the soil107.
However, only a small fraction of the fertiliser
generated for crop production is taken up by plants,
whilst the rest is lost to the environment108.
Although at least one third of humanity now relies
on nitrogen fertiliser for adequate diets, an
increasing level of this reactive nitrogen causes a
series of negative effects such as acid rain, reduced
groundwater quality, negative impacts on human
health, soil and stream acidification, coastal
eutrophication and nitrous oxide emissions109.
Business impacts on the biogeochemical cycles of
nitrogen and phosphorus have extensive effects on
water sources and local community health which
can subsequently impact raw material production
and brand representation.

through the promotion of soil erosion, degradation
and compaction

One third of the world’s arable land has been
degraded since 1960 and the rate continues at about
ten million hectares per year98. As agricultural land
becomes degraded, producers may be forced to
convert more land to agriculture110. 

Livestock farming is one of the main activities
responsible for soil erosion globally. While pasture
itself may not result in annual soil erosion rates as
high as from crop production, the initial conversion
from, for example, forests to pasture can lead to
extreme erosion with loss of topsoil and organic
matter111. Soil is also damaged by compaction, which
occurs when heavy machinery, the passage of
humans or animals or a lack of water in the soil
displaces air from pores between soil grains112.
Degraded land masses and soil resources may force
business operations to relocate, may disrupt supply
chains, or may incur significant costs to manage
existing soil resources. Business expansion may also
be challenged by regulations and national land
legislation.

4.2

“ Soil quality is of extreme importance to our
business, as the majority of our raw materials are
agricultural in nature. While many of our farmer
suppliers are very good stewards of the land,
there are some sourcing regions that may have
opportunity for improvement. It is important that
businesses engage with those growers to help
identify practice that will provide benefit for the
land, the farmer, the broader community, and the
company itself.”

The business-soil challenges

Business agricultural activities impact upon soil:

Brian Nash
Sustainability Director, Ingredion

4.2.1
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Yet business activities are vulnerable as they also rely upon soil:

Whilst external forces are also putting pressure on soil resources: 

In order to build more resilience in their supply chains, companies will
need to develop strategies to reduce their impacts on soil and secure their
dependencies on soil whilst adapting to increasing shocks and pressures.

To select and develop new land for
operations, we need a landscape approach that
considers managing biodiversity, soil and water
simultaneously. We cannot address each in
splendid isolation; these elements will naturally
be prioritised depending on context but they need
to be tackled together.

“
Chris Brown

General Manager for Environmental Sustainability, 
Olam International Ltd

4.2.2

4.2.3

as soil texture and structure define yield quantity
and quality

The structure of soil is one of the parameters that
defines land suitability for industrial or agricultural
operations113. Soil structure affects water quality,
water-holding capacity and vital chemical energy
flows with spaces among soil particles providing
oxygen to plant cells that can breakdown sugars and
release energy necessary for growth114. Soil also
insulates roots from temperature fluctuations114. Soil
texture and structure are critical to maintain yield
quantity and quality and to therefore uphold entire
supply chains. 

as soil nutrition is necessary for plentiful and high-
quality harvests

Nutritious soils promote plant growth and dispersal
by providing essential macro and micro nutrients to
their roots115. Soil pH regulates the availability of
nutrients while living soil organisms and
decomposed organic matter are needed for
biological nutrient cycling116. Soil moisture and
minerals promote seed germination and seedling
survival and vigour117. The quality and marketability
of products depend upon nutritious soil, business
supply chains can be significantly altered by soil
nutrition characteristics in terms of the sourcing
location of raw materials and quality of raw
materials.

as soil biodiversity plays an important role in
maintaining productivity

The number and variety of species in the soil, from
micro-habitats to landscapes, play a multitude of
critical roles including maintaining soil structure,
regulating nutrient flows, detoxification and
biological pest control118. Similarly to soil structure
and soil nutrition, soil biodiversity demands
business interest and concern as it can dictate soil
productivity and therefore raw material production
and supply chain security.

as landscapes are shaped by natural forces 

Landscapes and soil quality are shaped by natural
forces including water and extreme weather events,
and by industry, such as construction and
infrastructure119. Degraded lands often have lower
water capacity, which can worsen flooding, and
extreme weather events are predicted to become
more frequent under climate change scenarios120.
Such events can have disastrous repercussions on
business activities and supply chain security while
costs to remedy damages to infrastructure and local
communities can prove significant.

as population and consumer trends continuously
evolve

Growing populations and changing demographics as
well as a shift to meat-intensive diets have changed
demand for suitable agricultural, industrial and
urban land121. Global human trends have
contributed to desertification, the loss of arable land
and decreased soil quality122. These impacts are
affecting business operational areas and increasing
costs for maintaining raw material production and
supply chains. 

”
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Business responses to the top three soil challenges
Businesses assert little control over on-the-ground soil related activities

Businesses should analyse their supply chains to determine their most vulnerable operational areas.
Businesses can further invest to improve soil management activities through capacity building,
knowledge extension services and farmer engagement to promote practices such as Conservation
Agriculture by minimising soil disturbance, providing continuous cover crops and rotating crops123,124.
Companies can start by internally recognising the importance of soil and understanding that securing it
as a natural capital dependency is a valuable strategic opportunity. Given the importance and value of
soil as a natural capital asset, there is a surprising lack of awareness and investment from
business95. Generating understanding of the insecurity of soil dependencies, alongside a
vision for long-term productivity will promote soil conservation investments, and greater
accountability for soil associated risks.

What can businesses do? 

Ingredion: farming the land through capacity building

4.3

Many businesses are working on specific crop
improvements and often in specific regions. Soil quality
is already a consideration in these work streams. We
need to find a way to scale the delivery and to better
share our approach and progress.”

Working with farmers in Thailand, Ingredion is striving to ensure that high soil quality is maintained on
its cassava producing farms. Cassava farming is done entirely by hand and, since rotting crop remains
naturally provide nutrients to the land, cassava farming does not lend itself to the same soil issues that
other crops may face. It is therefore a secure, low cost crop for farmers to grow and through its
Thailand Model Farmer Programme, Ingredion is training farmings to share best practices. These
farmers represent the optimal environmental stewards simply through their deeply rooted connection
to their farming communities and natural landscapes. Their partnership with Ingredion enables them
to stand economically but they nurture their soil, rivers and environment because of their ingrained
relationship with the land.

“
Adrian Greet

Global Sustainability Programme Director, 
Mars Incorporated

4.3.1 
With long and complex global supply chains (which
can range from industrial farming to small scale
traditional methods) businesses do not always
control soil management activities and supply of
their raw materials can be threatened95.
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Soils are highly variable due to differences in local
geography, topography, climate vegetation and
management95. Greater understanding is needed to
fine tune practices relating to soil health and
management. Soil requirements also differ
according to the type of land use and crop
specificities. The science surrounding this is either
lacking or needs to be compiled and translated into
business-digestible material.

Nestlé: ensuring the right fertiliser is applied to cocoa soils

Businesses should adopt a holistic way of
considering soil related challenges through a
natural capital lens as a first step towards
acknowledging the importance of scientific
research. Businesses need to work together to
review existing data and coordinate new
research to understand how their commodities
impact upon natural capital and what
interventions are most appropriate to their
situation. Lack of an international governing
body to support coordinated global
action on the management of soils
implies a low focus on soil policy95.

What can businesses do? 

Farmers on the ground aren’t always informed on climate change in a way that is digestible. The theme
of communication is very much recurring and there is a need for evidence and a more efficient exchange of
knowledge. We are well aware of climate change projections and possible future scenarios but the
magnitude of the associated financial and societal impacts is yet to be fully calculated. There is a need to
start considering and evaluating these impacts so as to influence decisions and strategic thinking.

Historically, the production of cocoa in Côte d'Ivoire has increased but this has been done primarily through
forest encroachment rather than by promoting improved yields on existing land. There is therefore an growing
need to focus on a fertiliser to regenerate soil fertility and avoid expanding cocoa plantations into forested
land. For a number of years farmers have not invested in fertiliser and productivity has remained low. This has
been a consequence of high input costs, poor understanding on what fertiliser to use on what soil and a
difficulty in giving tailored advice to farmers. Today, Nestlé is working with the World Cocoa Foundation
‘CocoaAction’ strategy, which has a workstream led by IDH (Sustainable Trade Initiative) on understanding soil
fertility and how to increase fertiliser usage to subsequently improve farmer income.

”
“

Andy Brown
Head of Sustainability, Anglian Water

4.3.2 There is a lack of science regarding specific commodities and locations
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Increased intensity of wind or rainfall may erode
topsoil and remove nutrients which end up in
watercourses and release more greenhouse gases
into the atmosphere120. Less summer rainfall could
increase drought risk thereby affecting soil stability
and structure and increasing input costs120.

Businesses can better their understanding of soil
and investigate appropriate interventions to
mitigate future changes, including reducing wind
erosion by planting shelter belts and considering
minimum tillage techniques125. In addition, good
soil management can help regulate emissions of
key greenhouse gases from agriculture whilst
securing soil health.

What can businesses do? 

Olam International: maintaining profitable yields despite
water constraints

In 2013, almond yield from one of Olam’s mature orchards in California declined by 15 per cent,
prompting an enquiry into how efficiently these almond trees utilise water. Maintaining the flow of
water, with a pH of 6.5, at a well-timed interval is essential to maximise almond yields, thereby
highlighting the importance of both water availability and quality. 

In 2014, the orchard only received 49 per cent of normal precipatiation levels and it is extremely likely
that the drought will continue through 2015. Given the lack of precipitation and lack of available
surface water, the orchard relies entirely on a groundwater pumping system to irrigate the almond
trees. However, this can be insufficient: in 2014, groundwater pumping capacity decreased to 5,500
gallons per minute and the orchard fell short of its water demand. In addition to quantity, groundwater
quality is a challenge as pH is often higher than that required for almond tree growth and can therefore
affect the soil’s health and water infiltration rates. The increased application of groundwater has  also
caused soil sodium levels to increase, and has subsequently impaired water infiltration and nutrient
uptake by tree roots. 

The variability of water quality and quantity impacts soil and plant health and subsequently affects both
short-term and long-term yield potential for almonds. To deal with such challenges, Olam formed a
collaborative team to develop a drought response action plan which included: more efficient and timely
irrigation to build soil moisture profile; increased efficiency of existing wells by cleaning perforations;
application of compost, organic acids and soluable calcium; acidification of the water to reduce the
bicarbonate salts and lower the pH to 6.5 and a pipeline installation to flexibly transfer water to different
parts of the orchard. Enhancing the water holding capacity and nutrition of soil has allowed Olam to turn
away from its dependency on an ever more pressured water resource. Olam’s work proved that there are in
fact more cost-effective solutions to the drought issue than the long-term and costly process of deepening
wells or treating poor- quality water and these involve a broader look at soil dynamics. 

4.3.3 Natural events and climate change impacts are accelerating soil degradation
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Integrated Solutions

Interventions can be prioritised to collectively
manage water, biodiversity and soil rather than
tending to address one individual element of natural
capital, a single environmental or particular social
concern. Shifting the drivers for interventions from
reputation management and short-term efficiency
gains to productivity and long-term returns can

ensure that supply-chains are secured as well as
sustainable. Also vital to success is the sustainable
management of natural capital and collaboration
between stakeholders which can contribute to
reducing business costs as well as supply chain risks. 

5

As pressure on natural capital increases, successful
companies will identify the key management
interventions that can improve aspects of water,
biodiversity and soil, in the most dependent or
priority landscapes from which they source raw
materials. Business interventions and investments
need to consider not only the consequences for
natural capital but also the commercial benefits;
these considerations include:

• Material natural capital dependencies and impacts
• Current impact and progress measures
• Commercial logic based upon evidenced  business

returns
• Areas and opportunities for greatest positive impact
• Mitigation and restoration 

Integrated solutions, comprising a mix of
interventions, should build on long-term resilience,
the best scientific evidence, both environmental and
social considerations and be as cost effective as
possible. 

Leading companies can identify their key natural capital
dependencies now and make strategic decisions to
secure them whilst options still exist in fragile
landscapes. This will give them a competitive advantage
as strategic options become more limited and more
expensive thanks to increasing external pressures. 

Business leaders in the Natural Capital Leaders Platform
acknowledge that corporate profitability is threatened
by diminishing natural capital reserves, including water,
biodiversity and soil. Industry progress towards
increased sustainability can vary depending on the
structure or configuration of supply networks, the
regulatory context, the relative influence of
consumers and whether there are associated
technology disruptions that drive more frugal and
efficient supply chains2,131. Companies within the
Natural Capital Leaders Platform are getting to the
root of the problems around water, biodiversity and
soil and are building on their current commercial
drivers to achieve long-term productivity of both
agricultural and natural landscapes.

Businesses can determine the very best investments
in natural capital, both for themselves and for
society, by understanding the benefits and trade-
offs of particular interventions and how different
stakeholders are impacted. Effective natural capital
management and appropriately informed solutions
require thorough knowledge and data around the
interdependencies of water, biodiversity and soil.
For instance, wetland restoration may contribute to
nitrogen and phosphorous retention, as well as

increasing biodiversity value126. It may, however, also
have slower or lesser effects on enhancing soil
quality127. Another lesson comes from the Grain to
Green Project in China, under which the planting of
non-native trees on agricultural land appears to
have decreased soil erosion and provided
alternative livelihoods to minority groups, but in
some areas has increased water scarcity and
reduced native biodiversity128-130.

Opportunities can be seized to reduce impacts on water, biodiversity and soil to
secure business objectives

Tangible business benefits can be gained when natural capital and its
interactions are sustainably managed and prioritised

The time is ripe for business to take action 

5.1

5.2

5.3
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Mondi: balancing productivity and water provision for
downstream users

Water is vital to Mondi’s operations for both forestry and processing operations in South Africa, where it is
an increasingly scarce resource. If the current supply and demand rates for water persist, South Africa’s
water resources will be fully utilised by 2025.

An estimated 55 per cent of the nation’s wetlands have already been significantly damaged due to a host
of land uses including poorly managed agriculture, mining, overgrazing and commercial forestry amongst
others. Globally, wetlands are extremely valuable and their degradation is therefore alarming. Mondi, as
one of the largest private owners of wetlands in South Africa, is the principal sponsor of the WWF-Mondi
Wetlands Programme (WWF-MWP*) and works closely with WWF South Africa and other key
stakeholders. The collaboration led Mondi to delineate its freshwater ecosystems and commit to the
withdrawal of all commercial plantations from wetland areas and adjacent buffer zones. Further
collaboration resulted in an industry-wide commitment to do the same by stripping wetlands of thousands
of hectares of incorrectly planted commercial trees. The loss of production, costing the industry
approximately $100m per annum, has been compensated by the provision of more water for downstream
communities, the establishment (and in many cases restoration) of important biodiversity corridors and
the reputational benefits of responsible environmental management.

Mondi’s partnership with the WWF-MWP and collaboration with key stakeholders has considerably
reduced its water risks and vulnerability in South Africa. Co-developing better management
recommendations and practical science-based procedures have enabled the company to identify and
protect freshwater ecosystems. Mondi's active role in freshwater stewardship and long-standing support
of the WWF-MWP has helped transform wetland conservation from being a side issue to being a priority,
encouraging a change in the way government and communities as well as the commercial forestry and
sugar industries manage their wetlands.

Operating in a world of constrained resources in which scarce natural capital is continually being depleted
or eroded, we are faced with environmental and social challenges which are both global in scale and local in
nature. These challenges affect our business as well as the stakeholders and communities we work with and the
way business responds and leads the way is key to future sustainability.
“

” Peter Gardiner
Natural Resources Manager, Mondi Group

*The MWP was launched in 1991 by South Africa's two largest conservation organisations: WWF and WESSA (Wildlife Society of South Africa). Mondi has been the principal sponsor of
the MWP since 2001. In 2013/14 the MWP became the WWF-Mondi Wetland Programme and part of the global Mondi-WWF Partnership.
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A key enabler of future business productivity is the securing of natural capital.
Ensuring natural capital is considered and managed within supply chains will,
for many businesses, help to sustain growth. However, the robust commercial
logic for business to substantially address environmental degradation and
secure natural capital remains under-developed. A comprehensive body of
evidence that connects environmental enhancement to business gains and
links strategic investment in natural capital to positive business returns is
required to shift mainstream business practice. 

There is an urgent need for trusted data and research that enables companies
to make commercially interesting arguments for investing in natural capital, at
scale. Members of the Natural Capital Leaders Platform recognise this and are
working with CISL to build up a body of evidence placing real commercial
situations at its core. 

The Platform is exploring the key themes of water, biodiversity and soil through
a series of Action Research Collaboratories (ARCs). We at CISL invite businesses
concerned with the questions and challenges posed in this report, and with an
interest in identifying the commercial benefits of investing in natural capital, to
partner with us in this important research.

Call to Action
Dr Jake Reynolds, Director Business Platforms, CISL

The opportunities and the challenges are clear: the test now is how business will act 

For more information on the CISL ARC process please visit www.cisl.cam.ac.uk/natcap
or email hannah.tranter@cisl.cam.ac.uk

6

Business needs to find the most appropriate solutions that have a natural capital focus, can solve the
underlying environmental degradation problem and are business relevant. Many current approaches
are resource intensive, costly and time-consuming, and do not adequately address the spectrum of
natural capital challenges associated with water, biodiversity and soil. The Action Research
Collaboratories explore these approaches, identify the gaps in addressing core natural capital
challenges and determine where business is best placed to focus its investments. These
collaboratories inform the decisions necessary to secure the natural resource supplies
that underpin business practice.  

Action Research Collaboratories
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