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CIRCULAR ECONOMY MODELS IN AGRICULTURE

Despite the lack of a common definition for circularity, there are some core principles to help us identify the concept:

i Minimising waste and pollution

li. Preserving and regenerating natural ecosystems while dealing with waste and residue

lii. Promoting fairness and inclusivity across local communities that bear the social costs of inefficient waste management.

These principles find direct and indirect relevance to the Sustainable Development Goals (SDG) for 2030 and have witnessed increasing interest.

Due to the extreme interconnectedness of agriculture with other industrial sectors of the economy, applying circularity across agri-based industries
could help transform many other strategic industries and sub-sectors like textile, wood, and furniture and reduce their carbon footprint.

A significant opportunity lies within post-harvest interventions across food-based value chains. This global opportunity has been pegged at around
USD 4.5 trillion building on many favourable economic factors. Business models like product-as-service, lease, sharing, recycling, and upcycling are
potential opportunities to explore.

To progress and accelerate the transition towards more circular economy models across agricultural value chains, relevant stakeholders need to
come together and build a uniform call for action.

Actions to incorporate circular economy models require deliberate collaboration and implementation of strategic roadmaps which can ensure
success. This would mean taking advantage of the tailwinds that can help drive and sustain this change in the future, the increasing awareness of
societies towards the resource and climate crisis, technological disruptions that are changing the face of innovation, emerging business models for
circularity, and the incentivisation of the government.
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A circular economy refers to business models that give incentives to reuse raw materials, rather
than disposing resources as waste after first use (UNCTAD).

Main Principles of Circular Economy Models

@

MINIMISE PRESERVE & REGENERATE PROMOTE

Waste and pollution Natural Ecosystems Fairness and Inclusivity

When incorporated across agricultural value chains, there are certain objectives that circular economy business models can help us achieve:

Promoting Resource Efficiency e Enabling Food Security
% % Utilising available resources in an optimal manner | T Preventing losses and waste across the value chains to
across agricultural value chains. 1 optimise for food availability and access
o Adapting with Climate Change ,@}ui‘_ Strengthening Agri-based Economies
G Enabling climate mitigation and adaptation measures | '0“'"0' Integrating innovative business models within local economies

to reduce emission contributed by agriculture. that can tap undelivered potential and opportunities.
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Definitions around circular economy have evolved with the need for innovations and participation
in this space increasing over time.

1950-2000
Development of initial references around circular

economy, economic theories start integrating

environmental sustainability as a concept.
Early 2000s y p
Discussions around circularity

evolve around waste

management primarily.
gement primarily Q© 2016
UN SDGs came into force, SDG-12

having direct relevance to the concept
of circularity across industries.

Introduction of the
European Union’s action
plan for a circular economy.

Discussions around new innovations and defining clear
scope around models of Circularity, with increasing
participation from private as well as civil society actors.

www.sattva.co.in/knowledge-institute 8
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The concept of circularity across agricultural value chains holds direct as well as indirect

relevance to the UN SDGs set for 2030.

Relevant

UN SDGs

How
circular
economy
is
relevant
to these

UN SDGs?

1 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

QO

Reduces food
waste, new
uses for by-
products and
waste streams,
and promotes
sustainable
food
production and
consumption.

1 CLIMATE
ACTION

<

Uses
renewable
energy to
reduce
greenhouse
gas emissions
and promotes
sustainable
farming
practices that
improve soil
health.

DECENT WORK AND
ECONOMIC GROWTH

o

Help to create
jobs and
economic
opportunities
for farmers
and rural
communities
and promoting
social and
economic
equity.

ZERO
HUNGER

(({
4

Improves food
security and
reduces food
waste by
recycling
nutrients and
organic matter
and finds new
uses for by-
products and

waste streams.

CLEAN WATER
AND SANITATION

Improve water
management
by recycling
water and
using closed-
loop systems,
such as,
harvesting,
greywater
recycling, and
more.

CIRCULAR ECONOMY MODELS IN AGRICULTURE

GOOD HEALTH
AND WELL-BEING

4

Improve the
health and
well-being of
rural and
farm
communities
by promoting
safer
practices and
creating jobs
and
economic

opportunities.

1 LIFE
ON LAND

Conserve
natural
resources by
using closed-
loop systems,
e.g. integrated
crop-
livestock
systems,
composting,
vermiculture,
etc.
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Rising patterns of unsustainable resource usage have necessitated the rise of circular economy
models beyond linear and simple recycling models.

Linear Economy

Traditional model where raw

Recycle Economy Circular Economy

Newer mode of finishing products

materials transform into finished and then collecting wastes to
goods and discarded after usage process and reuse them further

R S S

e Need to be made more sustainable

environmentally: Global consumption in
linear economies has nearly tripled since
1970, and increasing, leading to immense
extraction of natural resources beyond
capacity.

Not only dealing with waste at the end, but
integrating solutions to minimise wastes
right from the start of the value chain

Circular Economy can solve for the emerging needs
out of both the linear and recycling economies by
using a/an:

e Need to include upstream, indirect
activities related to current

recycling models: The positive
economic impacts (positive contributions
to wages, employment and taxes) for
most recycling sectors occur indirectly
rather than as a direct result of the
recycling activity.

e Environmentally Sustainable Approach:
A circular economy for food could reduce the

sector’s greenhouse gas emissions by 49%, or 5.6
billion tonnes of CO2, by 2050.

e Holistic Approach:
A US 4.5 trillion dollar opportunity by reducing
waste, and stimulating innovation and
employment.
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Applying circularity across agri-based industries can help transform many other strategic
industries and sub-sectors due to high interconnectedness.

Agri-based industries Industries whu.:h are Level 1, 2 anq 3 are h.|gth mterconnectedf
; . ; Forest-based, Crop-based, Livestock based, etc. have scope for innovation to explore synergies
Industries having direct or
indirect links with agriculture.

Woodwork based VCs Secondary wood from sawmills, logging and mill residues.

Paper or pulp based VCs Recovered paper, industrial by-products, newspapers, etc.

Input Value Chains (VCs) Colitiose based Ves

VCs that source the raw materials
for the above industries. Allied activity based VCs Animal waste and manure, pellets, dairy waste, etc.

Mechanical pulp, semi-chemical pulp, fiber pulp, etc.

Food based VCs Crop or food residue: bagasse, pulp, peels, straws, etc.

Level 3
Output Industries Furnlturfe, Text!Ie, Food, Paper.& Bio-Inputs, Cosmetics,
: . Construction Fashion Beverages Packaging Energy Supplements
Industries that will use the above
outputs as their input materials. Public and Private Apparels, Wine, seed oils, Fiber paperand  Bio-fuels, fertilisers,  Bio- supplements,
furniture, etc. accessories, etc. bakery, etc. packaging feed, etc. scrubs, palm oils, etc.

www.sattva.co.in/knowledge-institute 12
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CIRCULAR ECONOMY MODELS IN AGRICULTURE

Based on agricultural losses, the sector can reuse, reduce, recycle and use closed loop systems to
incorporate circularity across value chains.

Value chain stages Types of Losses Potential incorporation of Circularity

Agricultural Crop Residue (CR): Rice and wheat straw, corn cover,

Production:
Pre-harvest,

harvest, breeding.

soybean straw, etc.

Food Waste (FW): Grain spillage, fruits and vegetables loss.

Others: Manure waste.

FW: Discarded produce and spillage,
discolouration and quality loss.

Reduce, reuse and

recycle waste generated

to create inputs for the -
agricultural industry and

for other industries.

Principle - What? Application - How? 5

Recycle and recreate
new products like
organic fertilisers,
manure, textile, paper,
packaging material, etc.

Others: Wasted milk, poultry, meat, etc. ' _ _
Rejuvenation, Use rain water

revegetation, » harvesting, solar power,
reforestation, and organic landscaping,
regeneration of sustainable farming on
degraded ecosystems. barren land, water
recycling, integrated
Using closed loop and crop-livestock systems,
integrated systems. - sustainable sourcing,
crop residue and
organic waste,
integrated pest

transport.

Processing: FW: Fruit peel: orange peels, potato peels, rice bran, etc.

Post-harvest

: Handling:
Handling, storage,
@ Canning, Others: Metal, paper, textile loss, etc.

packaging, Agri-Industrial Waste: Sugarcane bagasse, seed cakes,
transformation. powerlosses, etc.

Retail/ FW: Expired, discarded products, etc.

Distribution: Agri-Industrial Waste: Products discarded
Retail, transport. after quality checks.

ion: FW: Cooked and packaged waste in homes,
Consumption: packag management
Preparation, restaurants, cafes, etc. :
disposal techniques, etc.

..............................................................................................................................................................................................................................................
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]

Agricultural

Production

One-acre farm uses a symbiotic relationship to create a mixed-farming
circular economy system (Ellen MacArthur Foundation 2010).

Emma’s uses her one-acre farm as
a symbiotic circular economy
model. The farm is divided into 4
zones.

For example, maggots are grown on
pig waste to feed to chickens and
fish. The waste is further broken
down by worms, then combined
with cattle and pig urine to provide
fertiliser for perennial crops such as
matoke.

CIRCULAR ECONOMY MODELS IN AGRICULTURE

Key Highlights

1. One-acre farm is
currently operating
in Uganda.

2. Nothing goes to
waste, everything
gets utilised within
the farm.

/N 80%

Reduction in
feed input costs

Quality of
Nutritious Food

HIGH

$10,000/year Lo

%

Generated

Impact Assessment Monotone Icon

L Py 4
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CIRCULAR ECONOMY MODELS IN AGRICULTURE

Production

@ Agricultural Fruit circular economy: ‘Unnati Program’ launched by Coca Cola India

enhances farm-level productivity using modern Package of Practices (PoP).

* Project Unnati by Coca-Cola India was Key Highlights

launched in 2011 with the goal

1. Operational in 12
improving the efficiency in production of i

states in India,

jche widely consumed fruit.?. It . including Tamil
mtr‘oduced r'1ew products I|ke. Mlnu'Fe Nadu, Bihar, and
Maid to avoid wastage of major fruits Uttarakhand.
produced.

* Ever since 2011, the project has 2. Deals with five fruit
extended widely in over 12+ Indian commodities:
states and contributed to increasing apples, litchi, grapes,
income levels of over 0.35 million mangoes.
farmers (The Coca Cola Company 2011).

1 Million+ g
Minute Maid Units *°

Budgeted 41 -3

‘l g -f- 0.35 rarmers
A 2%  Million impacted value:  Million

®

Note: 2021-2022 data
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https://www.businessworld.in/article/Apple-Unnati-Coca-Cola-Intends-To-Strengthen-Livelihood-Of-5-Lakh-Farmers/22-06-2022-433542/

Post-harvest
Handling

50% of what farmers produce in Uganda and Kenya never gets to the market.
Agricycle uses the market, the network and technology to enable linkages.

o ¥
s @
Market AR U
\ o
,i’{_j’ Pineapple Pineapple Farm —\ &
Farmer

o i =2
HELA
%’ m Pineapple processing
e

Income Peelings
o '|
-
[ ] )

=\ s £a

Network E ﬁ
chhnology\

2sas Agricycle packing plant
Solar Dehydrators

=xxx ‘_/ (Add value, extends life)

High-value
products

Agricycle works with farmers to
improve farm-based technologies
to upcycle food which would
otherwise be wasted.

Their technology improves
durability of food through on-farm
processing, and they use solar
dehydrators to extend the shelf life
of fruits. These dehydrators are
cost efficient, durable and reusable
(Agricycle 2021).

CIRCULAR ECONOMY MODELS IN AGRICULTURE

Key Highlights

1. Agricycle works in
the Sub-Saharan
Africa region.

2. Major
commodities are
pineapple and
jackfruit.

A\ 74,576 kg e

€
7 N

Impact

& Livelihoods
S 6787

Generated

/@\;I $825,000 Global

Investment

Sattva Knowledge Institute | primer
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De Clique works towards zero-waste cities in which all residual flows and
waste products are reused.

. ) Key Highlights
De Clique collects food by-products like

orange peels, coffee grounds and other 1. De Clique originated
waste products, which are then sold to in the Netherlands.
manufacturers and innovators who
transform them into new products like:

sl gl
VET CHE panggy :'U)*
RO Micaryeg
PR
‘ e,

e

2. Major food waste

* Peelpioneers, produces cleaning like coffee grounds
products and hand soap from orange and orange peel is
peels. utilised.

* De Leckere, produces orange beer
from orange peel (Ellen MacArthur
Foundation 2022).

«&p 10 tonnes Total Food
= Waste
& /month

Converted

50+ No. of
organlsatlons Actors

@)
N
Impact

P

(o))

x

oQ

0

Q

o

]

=

m

3,

a

2

a
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Retail/ BioPak solves the problem of single-use plastic packaging by implementing
LIS e renewable plant-based packaging model.

Key Highlights

BioPak’s packaging model uses plant

based material for producing 1. Packaging models
compostable packaging. By providing being implemented
collection and composting services, in Sydney, Australia.
BioPak has created a circular model.

Since its launch, 200 companies have 2. One of the biggest
joined together, diverting 660 tonnes traders of tomatoes
of compostable packaging and food in the country.

scraps from landfill and creating 66,000
bags of nutrient-rich compost (BioPak

Packaging 2002).
P dl © i !
© D Waste i Compost i Carbon
1"\ g- ég 7’800 kg Diverted E 5'460 kg created E ngb 3.9 tonnes Avoided

www.sattva.co.in/knowledge-institute 18
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Agricultural waste worth Rs 92,651 crores is generated across Indian farms, with post-harvest
and food-related losses having the highest untapped potential (PIB 2016).

Agricultural Production: 40%
Pre-harvest, harvest,

d A of agricultural waste is generated at post-harvest and processing stages
breeding i

of the value chain.

transport

Post-harvest Handling:
Handling, storage, Crop residue, non-edible industrial waste
..:" . i ]

Milk, Meat, Marine

Processing:
Canning, packaging,
transformation

mE Food Waste Cereals, Pulses, Oilseeds, Fruits & Vegetables

Retail/Distribution: 50%

Retail, transport of agricultural waste is generated across

food based value chains, especially fruits
. and vegetables.

Consumption:

Preparation, disposal High Potential Area

Sattva Knowledge Institute | primer
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The global opportunity for the circular economy is expected to touch USD 4.5 trillion by 2030
and has significant emerging benefits for business (Kalaari Capital) (1/2).

New Revenue Streams

By reducing the need for water, energy, synthetic By finding new use for waste streams and by-

fertilisers and pesticides, and by increasing the . products, composting and vermiculture, using
efficiency of production processes. Emerging biogas, biofuel, etc.
There is a positive role of process-related circularity and Benefits USD 70 billion of economic opportunity can be
eco-innovativeness, as well as the allocation of green jobs, for unlocked across supply chains by reducing edible food
in reducing firms' production costs (Darmandieu 2021). Business waste, using new by-products and life cycles (Ellen

MacArthur Foundation).

Innovation Brand Differentiation @

Development of new products, services, and Companies can stand out from the

technologies that incorporate innovation involving competitors and increase customer loyalty by
principles of circularity and closed-loop systems. improving their reputation.
Incremental innovation can deliver up to 10x returns, High growth firms are almost three times more likely to
where top innovators have more than two times higher have a strong differentiator (Frederiksen 2022).

sales of their new products, which circular business models Branding and marketing can be used to create value and
can leverage (Arthur D Little 2005). recall that will help leverage value through
differentiation.

. Sattva Knowledge Institute | primer
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The global opportunity for the circular economy is expected to touch USD 4.5 trillion by 2030
and has significant emerging benefits for business (Kalaari Capital) (2/2).

e Regulatory Compliance Resilient Supply Chains

Compliance with emerging policy regulations Building resilience of the food system to
and standards. . climate change, water scarcity, and more will
Emerging be beneficial.
Imperative to comply with regulatory requirements for Benefits
businesses where the government has introduced
national action plans on climate, ESG mandates for
organisations, and several sub-sector laws e.g. plastic Business

Nearly 33% of executives expect their industry to be
for disrupted by discussions of circularity, which put
products or materials back into the supply chain after

waste management laws (FICCI Accenture 2018).

e Increased Farm Productivity

Promoting sustainable farm practices that
can increase increase overall farm
productivity and quality.

Nearly 2x increase in the quality of soil due to the
incorporation of more biological nutrients (Ellen
MacArthur Foundation).

one level of use (Hinkel et. al. 2022).

Community Development

Develop local and rural communities by
creating jobs, equity and economic
opportunities.

Concepts of circularity incentivise consumers
to be primary drivers, and will generate
community benefits worth USD 2.7 trillion by
2050 (Ellen MacArthur Foundation).

Sattva Knowledge Institute | primer
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Circular economy models can be integrated into the micro strategies of organisations through a
range of business models.

3 i i i i
© I I I I
S i i i i
= : : : :
7] i i i i
(7] 1 1 1 1
0 i i i i
£ : : : :
2 : : : :
N e vooe B LcaseModel N i | i | i
. : Lease Model I Sharing Model | Recycling Model N Upcycling Model
Service Model ; ; & ; ycins ; peycing
Customers accessa ! Customer pays for i Collaborative ' Reusing materials to ' Extending the life of
o product as a service, do | continuous accessto i marketplace for renting, make new products, ] products for
S not own it, but rent the | the product over an i sharing and leasing i less demand for fresh i repurposing and high-
service for a fee. i agreed period of time. i products or services. i raw materials. i end recycling.

: : ) : . ! Balances capacit
= Reduce waste, i Reduces waste i Reduces environmental | Balances capacity i . SEELY
[T .. | | . | . : constraints, reduces
c maximise resource i and extends +  footprint and extends ! constraints, reduces i e T St
o use. ! reach. ! reach. ! costs. !

i i i i value of products.
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CIRCULAR ECONOMY MODELS IN AGRICULTURE

Government organisations and big multilateral organisations have the ability to drive systemic
change and enable institutional support.

Ministries and F le and i e ' S
h i A L
departments within the change ? FARMERS WELFARE AND FERTILIZERS (L0 pupic pisraumon
Government Indian government - .\"\l.SI'R\ ()Fl‘ﬁ'm:‘m

ANIMAL HUSBANDRY AND DAIRYING

Organisations

To create an enabling

" Ministry of Environment,

Other.government poIiFy and regulatory ; Forest and Climate Change () -".,; M @ F P |
agenc'es environ ment NITI Aﬂyog W A e g"‘ ,,,,,,,, o ﬁ-_@)é" M\N\STFWCE;FOF“%%I:‘;RE?‘?EOSFSW::SI\NDUSTHIES
Policy guidance and P dGay Food and Agri )
O griculture et
Resea.rCh.& development technical Support Iso w q\% Organizatiqn of the . : .’ »* PACE
of definitions and S United Nations b AN G ooy
L
. frameworks
Multilateral Global research on
Organisations p.romot.ing agricultural o AN
and Forums circularity \'\"-’jWbCSd &y WORLD
7 CIRCUL.
UNITED NATIONS EG%NOI::

Mobilising international e : ("
keh |dg Ic?entlfymg synergies and . ®>> OECD DEP}?ﬂ@%&EEEE&T@M‘C F FORUM UNITED NATIONS
stakeholders dialogues to transform agri UNCTAD

food systems
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Agribusinesses have significant potential to encourage sustainable and more localised
procurement of agricultural raw materials.

. . : Support and provide capital @
Philanthropic International and Laudes ——
. L. ) to innovative circular :
o] -£ e  domestic funders Foundation NEEV FUND

economy projects MACARTHUR
FOUNDATION

| | kA =
it PeG Gty nois (@)

organisational decisions -

Agribusiness e.g., sustainable packaging, @( ‘ , ANGN
Private corporations and other slllling aine v PEPSICO ° ABInBeV \ RPMNU?W HM?H

. . . management
Sector private companies using
Corporations agricultural outputs as : e
P . g p !nvestment in local &g,@ % ’ CNUN Walmart M&S
Inputs infrastructure, consumer e’ fiue bo plesslie Save money. Live better.
education, supplier Unilover:

engagement, partnership

modeling YN\ #M LUOREAL MARS ¥

TATA STEEL

Sattva Knowledge Institute | primer

www.sattva.co.in/knowledge-institute 26




Research institutes and think tanks constantly develop knowledge, and innovators or creative

CIRCULAR ECONOMY MODELS IN AGRICULTURE

service providers devise practical implementation of solutions.

Research
institutes
and
think tanks

Innovators
and
solution
providers

Academic
organisations and
private think tanks

Individual and ground-
level innovators who
are bringing solutions
to real-life waste
problems

Provide technical support,
research, and evidence

Utilising technologies and
science to work on dealing
with waste and related
problems

Create networks within
local communities to bring
maximum impact

1 U“‘/ Gt
2011-2020

CENTRE for
RESPONSIBLE
BUSINESS

The Energy and Resources Institute

Enabling Change for Impact @ ﬁgﬁ-IS-IEIAM E {éﬁ@l C

”/:-‘:‘\ \\\\“f,"
I )= =
N W

NOBODY LIKES TO BE REJECTED,
NOT EVEN FOOD

0O rFmc

India Glycols Limited

WY Blendhub CARBONS

wize monkey”

An Agricultural
Sciences Company

feeding LI}&!E

WA FREL RS 4 “ﬁ
zero
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CIRCULAR ECONOMY MODELS IN AGRICULTURE

Drivers for circularity will be shaped by increasingly relevant factors like pressing climate change
issues, more innovation, technological advancements and so on...

Major Tailwinds for the Future

) (8
o 0

Advancements in

Increasing awareness

Positive policy push Increasing business Visible effects of
for end-level . . technology and .- . ..
and increased funding ) . opportunities climate crisis
stakeholders innovation
Consumers across all A national action plan on Emerging technologies Businesses using models Unsustainable extraction
generations, especially climate change like digital of circularity to deal with and processing of raw
Gen X, have shown (comprising National (Al/ML/Blockchain), their waste, private materials, fuels and food,
increased interest in Mission on Sustainable physical (Robotics, equity funds and venture leading to increased
sustainable and organic Agriculture) aims to Energy & Transport) and capitalists showing costs to society.
shopping (Forbes 2022). reduce the carbon biological (Bio-energy, increasing interest
footprint of agriculture. Genetic Engineering, towards investing in CE
etc.) models.
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