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1. How to define 
natural capital?



Natural capital definitions

The parts of the natural environment that 

produce value to people (UK’s Natural 

Capital Committee)

Natural capital is the stock that yields the 

sustainable flow (natural income) 

(Constanza and Daly, 1992, p. 38).

The world's stocks of natural assets which 

include geology, soil, air, water and all living 

things. It is from this natural capital that 

humans derive a wide range of services, 

often called ecosystem services, which make 

human life possible (The World Forum on 

Natural Capital).



Natural capital refers to all the renewable and non-renewable resources in the natural environment that create value for a
company as an input to the production of goods or services’ provision.

Regardless of their size, all enterprises rely on natural capital to some extent and simultaneously have an environmental
impact because they consume energy and create waste.

SMEs should be aware of the limits to the use of natural capital and operate sustainably because the massive exploitation
of ecosystems may negatively impact the livelihood of future generations, which should be perceived as stakeholders
when referring to natural capital (De Groot et al., 2012).



Natural capital definition 

in SME context
Natural capital is 

another term for the 

stock of renewable and 

non-renewable 

resources (e.g. plants, 

animals, air, water, 

soils, minerals) that 

combine to yield a flow 

of benefits to people. 

(Natural Capital 

Coalition 2016)



Natural capital is an exciting area to be discovered. It is related to risks and opportunities in all business areas: operational, 

legal and regulatory, financial, reputational, and societal. 

While considering the operational area, natural capital risks are reflected in increased security costs caused by social conflict 

over resources or pollution, raw material and resource costs or deteriorating supply chains due to increasing scarcity.

Natural capital opportunities in the operational area may be related to cost reduction due to investments in “green” 

infrastructure, efficiency gains or switching suppliers, minimization and adding value to waste and recapturing valuable 

materials that otherwise could be discarded.

Excessive use of natural assets can lead to increased compliance costs, capital costs or production losses due to permit 

denials or delays. The other risks include increased fines, penalties, compensation, or legal costs because of liability for 

natural capital impacts.

However, there are also some opportunities in this regard. For example, companies may reduce compliance costs by using 

resources more efficiently and reducing waste. They may also decrease fines, penalties, or legal costs by anticipating and 

avoiding adverse impacts (Natural Capital Coalition, 2016, p. 18).



Natural capital assets Ecosystem services

BIODIVERSITY

STOCKS FLOWS

VALUE 

CREATED FOR 

STAKEHOLDERS

Source: Based on: Natural Capital Coalition (2016), Millennium Ecosystem Assessment (2005) 



Please link this definition with blue arrow

Natural capital assets are the resources with which people build societies, economies and institutions. They ultimately 

regulate the environmental conditions that enable human life.

Please link this definition with biodiversity

Biodiversity as a part of natural capital also underpins ecosystem services. It is critical to the health and stability of natural 

capital by providing resilience to shocks like floods and droughts, and supporting fundamental processes such as the carbon 

and water cycles and soil formation. 

Please link this definition with green arrow

Ecosystem services are the actions that provide people with the benefits obtained from ecosystems. They include:

• provisioning services, which deliver food and water

• regulating services, which enable flood and disease control 

• cultural services, which provide spiritual, recreational and cultural benefits

• supporting services, which enable nutrient cycling to maintain the life conditions on Earth



Species: plants and animals

Landforms: geology, human-

related landforms

Water bodies: still water, running 

water, springs and boreholes

Soils: carbon-rich soils

Field boundaries: hedgerows

Land cover: heather moorland, 

coastal habitat, permanent 

pasture, arable crops, woodland 

and trees

Source: Own presentation based on: Exmoor Society, 2018. 

Enriching people’s lives: appreciating and 

protecting wild species and habitats, 

enabling physical and mental access to 

landscape and nature etc.

Support for life-giving processes: preserving 

water quality, storing carbon dioxide and 

cutting emissions of greenhouse gases, 

reducing the risk of flooding etc.

Ecological actions: maintaining water in rivers 

and aquifers, conserving diversity in both 

farmed and native species

Cultural benefits: natural beauty, 

wildlife, cultural heritage, recreation 

and wellbeing, arts and culture, 

education and knowledge

Improvement of life quality: clean 

water, healthy soils, climate 

regulation, flood risk mitigation

Basic ecological benefits: primary 

production, water supply, genetic 

diversity.

How does natural capital create value for stakeholders 

– Practical examples

Natural capital assets Ecosystem services Final benefits



Natural capital accounting

Lars Hein at TEDxWageningen University 2019

Lars Hein talks about the management of natural assets and the cost and benefits of using natural resources. He draws attention to the system of environmental-economic accounting, which

provides information about how the environment and natural resources are doing. The system serves to record the environmental status and trends and report about natural resources usage.

https://www.youtube.com/watch?v=RdOZmR-geek
https://www.youtube.com/watch?v=RdOZmR-geek


2. What are 
the examples 
of natural 
capital?



Natural Capital according to IIRC

All renewable and non-renewable environmental resources 

processes that provide goods or services that support the 

past, current or future prosperity of an organization. It 

includes:

• Air, water, land, minerals and forests

• Biodiversity and eco-system health

Source: IIRC (2021), p. 19

https://integratedreportingsa.org/ircsa/wp-content/uploads/2021/01/InternationalIntegratedReportingFramework.pdf


Renewable resources are active and self-maintaining.

Renewable resources

Tidal energy

Biofuel

Ocean thermal energy

Biogas

Hydrogen

Solar energy

Wind energy

Geothermal energy

Biomass energy

Hydropower



Please connect terms on the slide with their definitions
Solar energy is usable power generated from the sun in the form of electric or thermal energy. It is captured in various ways, the most common of which
is with photovoltaic solar panels that convert the sun's rays into usable electricity.
Wind energy captures wind power by harnessing wind turbines and windmills. Electricity is generated when the wind spins the wind turbine blades,
which in turn spins a magnet inside a coil of the conductor (called a generator). A collection of wind turbines is known as a wind farm.
Geothermal energy is the heat that comes from the sub-surface of the earth. It is contained in the rocks and fluids beneath the earth's crust and can be
found as far down as the earth's hot molten rock, magma. People use geothermal heat for bathing, heating buildings, and generating electricity.
Biomass energy is a type of renewable energy generated from the biological or thermal conversion of biomass resources. Whereas biomass is the
material derived from plants, material left over from agricultural and forestry processes, and organic industrial, human and animal wastes.
Hydropower is renewable, indigenous, reliable and climate-friendly energy derived from flowing water. Around half of the hydroelectric power comes
from power stations on rivers and streams.
Tidal energy is power produced by the surge of ocean waters during the rise and fall of tides. Nowadays, there are three different ways to get tidal
energy: tidal streams, barrages, and tidal lagoons.
Biofuel is any fuel derived from biomass—that is, plant or algae material or animal waste. Such feedstock material can be replenished quickly; therefore,
biofuel is a source of renewable energy.
Ocean thermal energy conversion is a renewable energy technology that uses the natural temperature difference in oceans to produce clean, reliable
electricity day and night, year-round.
Biogas is a biofuel that is naturally produced from the decomposition of organic waste such as food scraps and animal waste. It is produced when
organic waste is broken down by microorganisms in the absence of oxygen, in a process called anaerobic digestion.
Hydrogen is an energy carrier that can be used to store, move, and deliver energy produced from other sources. It is a clean fuel that, when consumed
in a fuel cell, produces only water. It can be obtained from natural gas, nuclear power, biomass, and renewable power like solar and wind.



Non-renewable resources are sources of energy that will eventually run out. 

The non-renewable resources are more passive. 

Non-renewable resources

Nuclear energyFossil fuels:

Crude oil

Coal 

Natural gas



Please connect terms on the slide with their definitions

Fossil fuels: These are fuels formed over millions of years due to the continuous heating and compressing of
organic matter buried beneath the earth's surface. The organic compound includes plants or animals remains.
When they decompose, carbon is released back into the atmosphere and into the carbon cycle. Suppose the
biomass is quickly buried without the chance to decompose fully. In that case, the carbon can be stored as coal,
oil or natural gas. The deposits are extracted through drilling or mining. Fossil fuels are highly combustible, which
makes them a source of energy.
Crude oil: This is petroleum oil extracted in liquid form, which is found between the layers of the earth's crust or
between the rocks. It is retrieved by drilling a vertical well into the ground and ocean floor. Crude oil is used to
produce gasoline and diesel, heating oil, propane and jet fuel.
Coal: It is a rock created from compressed organic matter. Coal is formed from plant-filled swamps that sediments
have covered for millions of years. It is extracted by digging up the ground and taking out the coal solids to
process it into energy.
Natural gas: It is a non-renewable fossil fuel found below the earth's crust but near crude oil deposits. Natural gas
primarily consists of methane but may also contain other forms of natural gas such as propane, ethane, and
butane.
Nuclear energy: It comes from the nucleus of atoms. This energy is released by nuclear fusion or nuclear fission.
Nuclear fuels are primarily obtained through the mining and refining uranium ore, a naturally occurring
radioactive element below the earth's surface.



DEPENDENCIES
IMPACTS

NATURAL CAPITAL

BUSINESS ACTIVITY

Business activity of SMEs depends on natural capital and impacts it. These dependencies and impacts create benefits and costs, generate risks, create opportunities and affect business
performance.



Business dependencies on natural capital

Materials

Climate 

regulation

Energy Storm and flood 

protection

Recreation

Pollination Water

Erosion and soil 

regulation
Companies depend on natural capital for critical production inputs such as land, raw materials, water, and energy. They may also depend on regulating ecosystem services, such as natural filtration of water, waste
assimilation, and protection from floods and storm damage. Many businesses depend on cultural ecosystem services for tourism and recreation operations, or even employee morale (Natural Capital Coalition, 2016)



Impact of business activities on natural capital

Discharges to soil

Green-house 
emissions

Land management Water extraction 
and management

Disturbances 
(noise, light)

Waste disposal
Groundwater 

discharge



Business activities may have a positive or negative effect on natural capital. For example, the company has a positive impact when it
invests in site rehabilitation to recover this area ecologically. On the other hand, the negative impact occurs when a company degrades
land or pollutes the air by releasing toxic chemicals or compounds.

All impacts can arise directly from current operations or indirectly from the use of products and services. They may appear at any point in
the value chain, for instance, when a company explores, extracts or processes raw materials. The impacts on natural capital may also occur
during production, distribution, consumption, disposal, or recycling. How a company may influence natural capital may vary depending on
the industrial sector, the stage of the supply chain, and the geographic location of operations (Natural Capital Coalition, 2016)



3. How to 
measure 
natural 
capital?



Stocks and flows of Natural Capital

CAPITALS ACTIVITIES OUTPUTS OUTCOMES IMPACTS

Stocks of value Flows of value Performance measures

• area used (land, 

forest, water)

• water access rights

• mining permits

• emission rights

• biodiversity and 

ecosystem health

• decrease in 

electricity 

consumption 

per unit of 

production 

output

• reduction of 

water used per 

unit of 

production 

output

• reduction of 

petrol 

consumption 

by the 

enterprise’s

fleet

Lagging indicators

• electricity 

consumption

• water consumption

• carbon footprint

• percentage of 

recycled material 

used

• noise emissions

Leading indicators

• energy from 

renewable sources 

used

• reportable cases of 

environmental 

incidents

• regulation of 

climate, air, water, 

and oceans

• provision of 

material goods 

such as energy, 

food, medicines, 

and raw materials

• non-material 

contributions such 

as opportunities 

for learning and

inspiration

• spiritual, cultural, 

and recreational 

experiences

• developing 

business 

activities related 

to the circular 

economy

• preventing from 

climate change

• managing the 

water resource 

efficiently

• promoting

sustainable 

mobility

• safeguarding 

biodiversity



The development of the circular economy and directing the choices of businesses towards more responsible use of resources is becoming synonymous with
our times. If possible, SMEs should consider using waste as a resource, starting from collection to disposal. Companies can, where applicable, favour the
recovery of materials and minimise waste sent to landfills. It may be done through waste-to-energy processes and the development of the separate waste
collection.

SMEs should be aware of climate changes and prevent them by preparing an offer that includes innovative energy services with a reduced impact on
climate. The strategy within this area should be based on promoting activities that aim at reducing atmospheric emissions and developing renewable
energies. If SME runs a manufacturing business, it should promote energy efficiency initiatives in production sites, such as LED lighting.

SMEs are supposed to efficiently manage the water resource, reduce water losses throughout the distribution network and adopt policies and good
practices promoting and stimulating careful and sustainable water consumption. The other vital issue is the monitoring of the quality of water withdrawn
and distributed. SMEs should take care of the chemical and physical quality of the water used.

SMEs may support sustainable mobility by increasing the efficiency of transport and logistics in everyday operations. In particular, SME may make an effort
to limit the noise and emissions from company vehicles in residential areas and develop infrastructures promoting electric mobility. SMEs should replace
obsolete and more polluting vehicles in the car fleet with methane-powered, electric, hybrid vehicles.

SMEs should safeguard the natural heritage and the territories in which their production sites are present. It is also crucial to investigate and monitor the
impacts of business activities on biodiversity and minimise the negative influence on flora and fauna. Monitoring should be carried out periodically. SMEs
are supposed to define appropriate mitigation measures when the negative impact of the business activities appear with the protected areas.
Furthermore, companies should develop indicators to support the actions within the area of safeguarding biodiversity.



Measurement of energy consumption

Natural capital measures – Energy and water

PERIOD Year (t-2) Year (t-1) Year (t)

DIRECT ENERGY CONSUMED (unit: GJ)

Biofuels

Biomass

Oil derivatives

Natural gas

INTERMEDIATE ENERGY CONSUMED (unit: MWh)

Electrical power

Thermal power

PERIOD Year (t-2) Year (t-1) Year (t)

TOTAL WATER COLLECTION (unit: m3)

River water

Seawater

Grid supply

Well water

Rain water

Used water

Measurement of water withdrawal



Measurement of green house gas emissions

Natural capital measures – Climate change

PERIOD Year (t-2) Year (t-1) Year (t)

TOTAL GHG EMISSIONS (unit: tonnes of CO2eq)

Direct emissions*

Indirect emissions**

Other indirect emissions***
* From stationary and mobile combustions or from biomass

** From electrical power

*** From supplies, distribution losses or CV fuels (value chain of the fuels used in the generation of energy employed)

PERIOD Year (t-2) Year (t-1) Year (t)

POLLUTANT EMISSIONS (unit: tonnes)

Particulate matter (PM)

Sulphur oxides (SOx)

Nitrogen oxides (NOX)

Carbon monoxide (CO)

Unburnt hydrocarbons (HC)

Measurement of other pollutant emissions



Measurement of waste management

Natural capital measures – Circular economy

PERIOD Year (t-2) Year (t-1) Year (t)

TYPE OF WASTE MANAGEMENT (unit: tonnes)

Reutilization

Recycling

Composting

Recovery

Incineration

Landfill

Permanent storage



The tables present how companies may measure the usage of energy and water. Consumption of direct energy such as biofuels, biomass, oil derivatives and
natural gas is measured in GJ (Gigajoules). In contrast, the consumption of intermediate energy such as electrical or thermal power is measured in MWh
(Megawatt-hour).
The company may also use various water sources, such as river water, seawater, well water, etc.). The water withdrawal is measured in m3.

Companies should also report on pollutants emitted into the air. Air pollution consists of chemicals or particles in the air that can harm humans, animals, and 

plants. 

Carbon dioxide (CO2) is the primary greenhouse gas emitted through human activities that has the most significant effect on global warming. Carbon dioxide is 

emitted into the atmosphere by burning fossil fuels (coal, gasoline, and natural gas).  The other pollutant emissions include particulate matter, sulphur oxides, 

nitrogen oxides and other substances. They are measured in tonnes.

The key challenges in a circular economy are the durability, recyclability and reparability of products and the reduction of food and packaging waste.
Therefore, it is crucial to measure and better control waste management. SME should monitor how many tonnes of products it has reutilized, recycled,
recovered, incinerated, put into the landfill or permanently stored.



4. What are the 
relations 
between natural 
capital and 
other capitals?



Positive relations between the natural capital and other capitals 

 

Natural 
capital

 

 

Financial
capital

Manufactured 
capital

 

 

Human 
capital

Intellectual 
capital

Social & 
relationship 

capital

1

2

3

4

7

8



I simplified the picture on the slide. Please connect description below with the arrows on the slide (arrows are 

numbered). When a student clicks on the arrow with a numer then they can see the relation described.

1) With financial capital, SMEs may finance ecological projects.

2) Due to access to natural resources and ecosystems, SMEs may indirectly financially benefit.

3) Natural capital may create pleasant working conditions for SMEs’ employees.

4) SMEs’ employees may involve in ecological projects for the benefits of natural capital.

5) Natural resources may be used in the manufacturing operations of SMEs

6) SMEs’ manufacturing processes or production sites may be organized to replace or reduce the excessive use of 

natural resources.

7) The potential inherent in natural resources can stimulate innovative engineering solutions in SMEs.

8) Intellectual capital ingrained in SMEs may contribute to the introduction of sustainable solutions.

9) Natural capital accessible for SMEs’ employees may offer space for social leisure activities.

10) SMEs’ stakeholders may lobby for sustainable solutions.



Negative relations between the natural capital and other capitals 
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I simplified the picture on the slide. Please connect description below with the arrows on the slide (arrows are 
numbered). When a student clicks on the arrow with a numer then they can see the relation described.
1) Environmental investments may be costly for SMEs

2) Excessive exploitation or waste of natural resources by SMEs may result in financial penalties.

3) There may be a reduction of workplaces in the heavy industry.

4) Humans may be deprived of natural heritage due to overexploitation of ecosystems.

5) The liquidation of eco-unfriendly production plants in SMEs may negatively affect manufacturing performance.

6) Production plants may pollute the natural environment.

7) Due to increasing environmental awareness, SMEs’ managers may decide to relocate funds from R&D to eco-

projects.

8) Natural resources may be legally monopolized.

9) There may be some actions taken against heavy industry lobbyists.

10) External stakeholders may put pressure on the SMEs’ eco actions.



5. How does 
natural capital 
affect other 
capitals (potential 
trade-offs)?



Reduction of the natural capital footprint may mean stopping low-margin and more polluting product lines. It could be

at the cost of human capital, as employees on these discontinued product lines may lose their jobs. However, financial

capital may benefit from higher profit margins on green products in the longer term. It is always a matter of balancing

priorities between different capitals (ACCA, 2020, p. 12).

These examples show how organizations describe trade-offs between natural capital and other capitals in their

integrated reports.

„We spent R151 million on environmental controls this year and the board authorized an additional R662 million on

such controls (…). This impacted our financial performance but will benefit communities, the natural environment and

employees” (ArcelorMittal, Integrated Report 2019, p. 8)

“Investment in initiatives that conserve natural capital requires financial capital. These initiatives enhance human,

social and relationship, intellectual and financial capitals. For example, to reduce fossil fuel use and related emissions,

and we invest in solar power generation and other energy efficiency initiatives (Barloworld, Integrated Report 2019, p.

25)

Our emissions and wastes impact negatively on natural capital. But by converting natural capital into value-added

products, we boost the stocks of all the other capitals. The use of recovered waste in our production processes impacts

positively on natural capital (Nampak, Integrated Report 2018, p. 15)



6. How do 
companies 
present their 
natural capital in 
the integrated 
reports?



Natural capital in 
A2A Group

The A2A Group is one of 
Italy's most important 
multi-utility companies, at 
the top of the production, 
sale and distribution of gas 
and electricity, district 
heating, environmental
services and the integrated 
water cycle.



A2A developed the Sustainability Plan - a tool that allowed for the continuous quantification and verification of the progress made on 
the identified sustainability goals,  in line with the priorities and timing set out in the Business Plan. The Sustainability Plan was based 
on four pillars: (1) circular economy, (2) decarbonisation, (3) smartness in networks and services, (4) people innovation (A2A, 
Integrated Report, 2017, p. 35-36)

The first two pillars were related to the natural capital and reflected company’s actions to reduce its negative impact on the 
environment.

Within the area of circular economy, A2A planned to:
• improve the recovery process of waste collection and promote the separate waste collection to help reduce the  environmental 
impact of cities;
• decrease the production of waste through prevention, reduction and reuse policy;
• verify that the system used to identify, manage and prevent business risks adequately covers sustainability  risks
• implement actions aimed at reducing water consumption in the collection and distribution processes to improve water quality and 
reduce water dispersion;
• adhere to projects aiming to protect the soil and protected species, monitoring and protecting biodiversity in the territories of 
competence.

Within the area of decarbonisation, A2A intended to:
• reduce the environmental impact of the cities,  paying close attention to air quality, implementing district heating and district cooling;
• develop energy efficiency interventions on the public and private real estate assets
• expand sustainable mobility solutions;
• develop actions aiming to reduce the environmental footprint, like direct and indirect emissions of greenhouse gases;
• increase the proportion of energy produced from renewable sources;
• raise customer awareness and implement a communication campaign.

All these actions confirm that A2A is an environmentally aware company, which share information about its pro-natural capital 
activities with its stakeholders.



Natural capital in Sasol - an international chemicals and energy company

Sasol Limited, IR 2017, p. 14
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Sasol presents its natural capital across its inputs and outputs.

Inputs are the stores of value related to natural capital. They may include air, ground water, forest plantation, ponds,

lakes, streams, rivers, minerals, natural gas, coal, crude oil.

Outputs reflect products, services, by-products and waste. While referring to natural capital, outputs may include GHG

emissions, non-GHG air pollutants, water pollutants, soil pollutants, solid waste, or disturbances. Sasol focuses on the

disclosure of GHG emissions and non-GHG air pollutants.

Furthermore, the company presents actions it takes to enhance outputs. Some companies also indicate how they create

value using particular capital and how they achieve outcomes. It is also important to indicate trade-offs. For example,

Sasol points out that it adversely influences natural capital by using non-renewable resources and through emissions and

wastes. However, the company works on minimizing these impacts.



7. Test yourself 

what you have 

learnt about 

natural capital



Q1. Indicate the group of renewable 

resources.

A. solar energy, natural gas, 

hydropower 

B. geothermal energy, fossil fuel, 

biomass energy

C. surveys, focus groups, one-to-one 

meetings and workshops

D. tidal enegry, biofuel, hydrogen



Q2. Indicate the examples of ecosystem 

services.

A. natural filtration of water

B. supply of oil and gas

C. geothermal heat

D. protection from floods and storm 

damage



Q3. Indicate the examples of abiotic 

services

A. waste assimilation

B. pollination

C. supply of minerals

D. tides



Q4. What are the outputs related to 

natural capital?

A. Volume of groundwater consumed

B. Volume of carbon dioxide (CO2)

C. Decibels and duration of noise

D. Volume of mineral extracted



Q5. Choose the right ending of the 

sentence: Regulating services as 

ecosystem services …

A. enable flood and disease control

B. provide spiritual, recreational and 

cultural benefits

C. deliver food and water 

D. enable nutrient cycling that maintain 

the conditions for life on Earth
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