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Foreword

South Asia is one of the fastest-growing regions in the world. While rapid economic
growth has lifted millions out of poverty, the challenges of high inequality in many
rural and urban areas, infrastructure bottlenecks, food security concerns, and
unemployment remain. Furthermore, it is evident from persistent food and water
crises in the region that climate change will constrain future growth.

While South Asia, particularly India, has made significant strides in climate change mitigation (through the
reduction of greenhouse emissions), much remains to be accomplished on the adaptation front. IFC believes
that demonstrating the business case for emerging climate-smart practices and technologies will allow the
private sector to scale up adaptation and build resilience faster.

The agriculture sector in South Asia provides livelihood to millions of smallholders, and it is under severe
threat from temperature increases, erratic rainfall patterns, sea water incursion and floods due to climate
change. By 2030, the demand for all primary food commodities in South Asia may outstrip supply. Thus, there
is a need for concerted efforts to increase farm yields while adapting to climate change. The private sector

in South Asia is already rising to this challenge through the promotion of climate-smart agriculture. IFC is
proud to have catalyzed that action, made possible thanks to support and commitment from our strategic
development partners - Australia, Canada, Denmark, Hungary, Japan, the Netherlands, and Republic of Korea.

Similarly, water continues to be a significant challenge for South Asia. As per estimates by the 2030 Water
Resources Group, India will suffer dramatic shortfalls in water and have less than 5o percent availability
against its demand by 2030. There are water quality issues, particularly in parts of India and Bangladesh,
where pollution and seawater incursion are responsible for its deterioration. Through corporate stewardship,
the private sector can play a significant role in the conservation and efficient utilization of water.

South Asia is a region of priority for IFC — both for investment and advisory services. We are eager to
explore new opportunities with our clients and donor partners to achieve development impact through the
private sector. Agribusiness is a key priority given the complexities of the supply chain, the dominance of
smallholders, and the imminent challenges due to climate change.

There are many technological innovations and business models emerging worldwide that can transform
agriculture in a climate-smart manner. These innovations and models deserve support to enable rollout on a
commercial scale. IFC believes that much can be accomplished through knowledge sharing and collaboration
between private entrepreneurs, policymakers, civil society, farmer organizations, and research institutions.
This publication is an attempt to facilitate that knowledge sharing among key stakeholders by profiling
successful private sector companies in South Asia and their business-linked climate-smart initiatives.

Adjustment to climate change and building resilience is no longer a choice; it is an imperative for the
sustenance and growth of all businesses. IFC will continue to support our clients on this journey, and we
welcome new insights, comments, and feedback on this publication.

Sincerely,

Tania Lozansky
Global Head, Advisory Services
Manufacturing, Agribusiness, and Services Department

Introduction to Climate-Smart
Agriculture

The agricultural sector drives many economies but must evolve to meet growing
food demands. It must also reduce its environmental footprint and adapt to a
changing climate. Agriculture contributes to — and is affected by — climate change. Agriculture and forestry
account for up to 30 percent of global greenhouse emissions.

At the same time, farmers across the globe are experiencing more droughts, floods, and heat waves that
are increasing production variability and pushing already vulnerable populations into poverty and potential
migration, as farmers seek new sources of income. Climate change also increases food market volatility,
which drives up food prices and increases the risk of food insecurity.

The World Bank Group describes climate-smart agriculture as an integrated approach to managing
food-producing landscapes — cropland, livestock, forests, and fisheries — that addresses the interconnected
challenges of food security and climate change. Climate-smart agriculture promotes a set of practices and
business models that can help reduce emissions and build resilience. It aims to address both food insecurity
and climate change by improving resistance to climate impacts, reducing greenhouse emissions, and
increasing farm productivity. IFC provides investments and advice that contribute to the three pillars of
climate-smart agriculture.

Countries and companies are making climate-related commitments and investments. Ninety-four percent
of the Intended Nationally Determined Contributions submitted at the Paris Conference of the Parties (COP)
included obligations and "asks" around agriculture, forestry, and land use. Our clients are stepping up to be
part of the solution to protect their brands, enhance competitiveness, and reduce risks in their supply chains.
The private sector is increasingly investing in climate-smart practices and new business models.

IFC has defined three strategic focus areas. The first involves helping companies raise their productivity

in livestock farming — generating more meat and milk per animal — through a combination of genetics,

feed substitutes and supplements, and improved farm operations. The second focus area assists farmers in
growing more food with fewer inputs through innovative practices such as precision agriculture, efficient
irrigation, and reducing the amount of fertilizer used. The third focus area promotes advising clients on
ways to reduce post-harvest crop losses, improve food security, and boost incomes by investing in enhanced
warehouses and silos, cold storage facilities, better logistics and distribution, and consumer education
programs.

Accelerating investment in climate-smart agriculture requires governments to create supportive
environments, the private sector to commit to greener supply chains, for farmers to adopt more sustainable
agronomic practices, and for financial institutions to offer innovative financing models. IFC, through its
investment and advisory services, is committed to being a trusted partner and helping clients achieve the
results that they desire.

Vi s

Nina Zegger
Global Head, Climate Business
Manufacturing, Agribusiness, and Services Department
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We at DSCL Sugar are committed to agricultural sustainability

linked to food security. The inclusive approach of the Meetha
Sona program, with its climate-smart sustainable sugarcane
cultivation, enhanced yields, smart land and water use, rural
entrepreneurship, and mechanization, complements DSCL's

sustainability vision.”

<> DSCL
OéOSUGAR

CORPORATE OVERVIEW: DCM SHRIRAM LIMITED

Company Profile

A business conglomerate with interests in

agribusiness (sugar, fertilizers, farm-solutions,

and hybrid seeds), chemicals (caustic soda
and PVC compounds), power, and cement

Operational Reach

Headquartered in New Delhi, India with
operations in South Asia and Southeast
Asia spanning Indonesia, Thailand, and
the Philippines

www.dcmshriram.com

®

Revenue

Approximately $1 billion
(2016-2017)

I

Relationship with IFC

Investment client since 2005 with
cumulative investments of $160
million approximately to date;
advisory client since 2009

PROGRAM OVERVIEW: FARM YIELD IMPROVEMENT (SUGARCANE)

DCM Shriram Limited (the “company”) started its sugar business in the central Indian state of Uttar Pradesh
in 1997 and now operates four sugar mills with a total installed capacity of 33,000 tons crushed per day,
crushing four million tons sourced from 150,000 smallholder farmers. The sugar production facilities also
have cogeneration power plants with installed capacity of 115 MW supplying energy to the national grid and
meeting the company’'s captive power requirements.

THE CHALLENGE

Sugar mills need to run for at least 120-140 days in a year for optimal efficiency. Smallholder farmers in the
company's sugarcane procurement area have low farm yields compared with sugarcane farmers in other parts
of the state and the country. For instance, while the average sugarcane yield for Uttar Pradesh is 58 metric tons
per hectare, for farmers in the company’s sugarcane procurement area, the yield is 45 metric tons per hectare.
The average sugarcane yield for India is 65 metric tons per hectare, while the highest sugarcane yields in India
are recorded in the state of Tamil Nadu at 100 metric tons per hectare. The low farm yields in the company's
sugarcane procurement area increases the opportunity cost for cultivating sugarcane, leading to several farmers
shifting to other commercial crops. For the company, this means a reduction in sugarcane available for sourcing,
leading to a reduction in the number of days for mill crushing and, therefore, reduced plant capacity utilization.

There were several reasons for low and stagnant farm yields in the company’s sugarcane procurement
area. One of the prime reasons was low capacity and technical know-how of the smallholders cultivating
sugarcane. Most farmers were practicing low-tech agriculture with unsustainable input usage, such as
over-application of fertilizers and water (leading to an increase in the cost of cultivation without any
commensurate increase in yields) and non-climate-smart practices such as burning of crop residue and
over-irrigation.

FIGURE 1: BELOW-AVERAGE YIELDS LEADING TO REDUCED MILL CAPACITY UTILIZATION
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THE SOLUTION

In 2009, the company and IFC developed a systematic program for farmer training and capacity building
for sustainable yield improvements through adoption of a climate-smart sugarcane agronomy package of
practices (PoP) named the ‘Meetha Sona’ program, which translates to 'sweet gold.' Starting with 2,000
smallholders, the company introduced several training and capacity building measures for the extension
workers and farmers. These included establishing demonstration farms for climate-smart sugarcane
cultivation practices, such as new climate-resilient, high-yielding varieties; soil health improvement;
water-use efficient practices and technologies such as mulching, furrow irrigation, land levelling, and drip
irrigation systems; and an integrated pest management program. With IFC's support, the company adopted
an eight-step approach following the '3 S' principle of suitability, sustainability, and scalability, as depicted

below.

FIGURE 2: 8-STEP APPROACH FOR SUSTAINABLE YIELD IMPROVEMENT
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RESULTS

After 3 years of implementation, an independent, third-party assessment for the demonstration program
showed a 69 percent yield differential for the program farmers vis-a-vis the control group farmers. The company
thereafter scaled up the initiative to cover 80,000 farmers, including 15,000 women farmers, and laborers
surrounding its four sugar mills. As a result, there has been an increase of over 70 percent in the area under
mulching where smallholders have shifted from stubble burning, thereby reducing greenhouse emissions from
the farms while also improving soil water moisture and reducing demand for irrigation. Over 50 percent of Indian
farmers grow sugarcane during autumn planting (September to October) along with pulses, oilseeds, green
gram, and potatoes, a practice which not only promotes smart land use but also supplements farm incomes.
Thirty-eight billion liters of water-use has been avoided on sugarcane farms due to smallholders adopting water
use efficiency practices, such as mulching, land leveling, and furrow irrigation, a figure independently

verified by EY.

With IFC's support, the company has partnered with several other interested institutions such as Solidaridad
Asia Limited and Hindustan Unilever Foundation to bolster its efforts to scale up. Today, the company is in
Phase IV of the Meetha Sona program with support from an additional partner, Coca-Cola India Private
Limited, with the aim of further increasing farm yields by an additional 25 to 30 percent through 2020.

The company also benefited from the Meetha Sona program. With increased availability of sugarcane in the area,

the company was able to increase its procurement volume. From a baseline of 9o-day milling operations in 2010, it
has boosted productivity to 120 days of milling operations in a season, thereby improving its plant capacity utilization.
There has also been a marked improvement in the quality of sugarcane, with sugar recovery improving over the last
few years. From an average recovery of 9.27 percent in 2014-2015, sugar recovery has improved to over 10.01 percent in
2016-2017, which has in turn improved the company’s top and bottom-line performance. Furthermore, sugar recovery
is poised to increase to 10.50 percent in 2017-2018 due to acceleration in adoption of improved agronomy practices by
farmers and improvements in the ‘cut-to-crush’ time due to the streamlining of harvesting systems and processes.
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Figure 3: Climate-Smart Agriculture Impact Summary
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Golchha Organization believes in sustainable value innovation
both In terms Of eCO”Om,CS and the e”\/’ronment Through the PROGRAM OVERVIEW: SUSTAINABLE AND RESILIENT SUGARCANE FARMING

PPCR project with IFC in Eastern Sugar Mills, we have added a

Golchha Organization (the “company”) is one of the largest business groups in Nepal. Its two sugar mills are

new dimension Of climate resilience to our work." also among the largest sugar manufacturing companies, namely, Eastern Sugar Mills Limited (ESML) and
Shriram Sugar Mills Limited (SSML).

THE CHALLENGE

Nepal is one of the most climate-vulnerable countries in the world due to its harsh geography, largely poor

and resource-dependent population, and weak institutional capacity to manage the climate challenges that
it faces. With time, the effects of climate change are expected to further intensify extreme weather events

requiring proactive measures to increase adaptation and resilience.

The plains of Terai are the agricultural hub of Nepal. This region is greatly affected by high temperatures,
decreased rainfall, and increased occurrence of droughts and floods. Sugarcane is one of the major
commercial crops grown in Terai. The current yield of sugarcane is around 5o metric tons per hectare and is
expected to shrink by 10 to 12 percent by 2030 due to climate change. Both of the sugar mills owned by the

CORPORATE OVERVIEW: GOLCHHA ORGANIZATION company currently run below capacity (70 percent) due to the lack of availability of sugarcane for processing.
FIGURE 4: SHRINKING SUGARCANE YIELDS LEADING TO REDUCED MILL CAPACITY
E E @ UTILIZATION
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; . Sugarcane Sugar mill capacity Sugar
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Golchha Organization is a business conglomerate Approximately $700 million

involved in a wide range of sectors, including pulp (2016-2017)

and paper, steel and wires, food grain processing and
oils, sugar, biscuits and confectioneries, plastic and

tin packaging, particle boards, jute, aluminum, TV and
electronic assembling, furniture, knitwear, vehicles,
and agricultural tools and equipment. Eastern Sugar
Mills Limited is a subsidiary of Golchha Organization.

L
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Operational Reach Relationship with IFC

Across Nepal Advisory client since 2013
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THE SOLUTION

The company partnered with IFC in 2013 to implement a project with its sugarcane farmers to increase
resilience to climate change. The project was funded by the Pilot Program for Climate Resilience (PPCR), a
funding window of the Climate Investment Fund (CIF).

The plains of Terai have high humidity, long dry spells between rains, and flash floods. Several practices were
promoted to farmers to help them manage climate risks, such as mulching for soil oisture retention, planting
stress-tolerant sugarcane seeds, and integrated pest management.

FIGURE 5: PROMOTING CLIMATE-SMART CULTIVATION PRACTICES TO SMALLHOLDER
FARMERS TO STRENGTHEN SUPPLY CHAIN

6,000 Farmers
2,400 Women Farmers

Farmer training

Technical & resilience skills
Demonstration farms
Mulching for soil retention

Planting stress-tolerant seeds

W\

KU CUN CUN EUN EUBEY

Integrated pest management

Source: IFC 2017

1

RESULTS

Through the IFC-Golchha project, technical skills and resilience practices have been taught to over 6,000
farmers, including 2,400 women farmers, with the aim of increasing farm yield and sugarcane quality,

and improving farmer relationships. Training farmers on climate change adaptation practices ensures the
improved quality and quantity of sugarcane. On the demonstration farms, the yield has almost doubled from
50 metric tons per hectare to 96 metric tons due to the sustained adoption of recommended agronomy
practices. For farmers, seeing is believing. In the case of ESML, smallholders had live demonstration fields to
witness the impact on yields due to the adoption of recommended practices.

While the smallholders benefited from increased yields, the company benefited due to an increase in sugar
recovery. The highest sugar recovery was recorded at ESML in Nepal with 9.6 percent versus the baseline
figure of 8.2 percent.

Currently, 9o percent of farmers have reported the adoption of promoted practices. Sixty lead farmers play a
key role in the promotion and adoption of project-promoted practices.

By the end of the project, over 6,500 farmers will have received training with an expected target of a 20
percent increase in productivity and income.

The company continues to identify new opportunities to support its farmers. With these encouraging results,
it is important to mention that the company is taking initiatives for scaling up and replicating climate-smart
practices in its business. For instance:

e The company has invested $6.5 million in the second mill, and has a new partner on board to improve the
overall efficiency and amount of support that farmers receive for productivity improvements.

e The company is planning for cogeneration through the sugar mills to promote clean energy and improve their
overall financial health.

e The company isin discussions about a farmer exchange program with DCM Shriram in India for
institutionalizing learning and knowledge sharing.

Figure 6: Climate-Smart Agriculture Impact Summary
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Hindustan Coca-Cola is focused on creating “shared value” in

three critical areas: water, women and community well-being.
We have something more valuable than just monetary resources
to offer for the good of the public. It is our expertise, our
know-how which is our unique and specific strength.”

Cezgoty

Hindustan Coca-Caola
Beverages Pvt. Lid.

CORPORATE OVERVIEW: HINDUSTAN COCA-COLA BEVERAGES PRIVATE LIMITED

Company Profile Revenue
Hindustan Coca-Cola Beverages Private Limited Approximately $1 billion
(HCCB) is a part of the Bottling Investments Group (2016-2017)
of The Coca-Cola Company, Atlanta, the United
States.

@ I~

Operational Reach Relationship with IFC

Headquartered in Gurgaon, Haryana, India Advisory client since 2016

www.hindustancoca-cola.com

13

PROGRAM OVERVIEW: FRUIT-CIRCULAR ECONOMY

Hindustan Coca-Cola Beverages Private Limited (the "company") is one of the largest institutional buyers of
processed fruits, especially mango, for the flagship mango beverage brand Maaza.

THE CHALLENGE

India is one of the world's largest producers of mangoes, with one of the lowest farm yields for that crop.

It is estimated that mango orchards cover over 1.5 million hectares of land in India with a total annual
production of around 10 million metric tons. This translates to an average farm yield of around 6.5 metric
tons per hectare, one of the lowest in the world when compared with other mango growing countries such
as Brazil (15.83 metric tons per hectare), Israel (10 metric tons per hectare), and Indonesia (9.78 metric tons
per hectare). This is further compounded by increasing water shortages in the major mango-growing belts
of India due to changing weather patterns, which adversely affect ground and surface water availability. As
aresult, the yield of mango orchards has not kept pace with India’s increasing demand for them, which has
seen a 20 percent annual growth rate over the last ten years for fresh and processed mangoes. This demand
is primarily for the Totapuri variety of mangoes which are predominantly used in beverages and grown only
in South India.This has created a demand-supply mismatch for Totapuri mangoes and has put pressure on the
company to consistently source these mangoes in the right quantity and quality for its beverage business.

There are several challenges that plague Totapuri mango cultivation:

e Smallholder farmers with mango orchards utilizing outdated cultivation practices
e Limited access to timely information of new technologies and practices
e Limited access to quality inputs (saplings, fertilizers, credit)

e Limited access to markets with a heavy dependence on intermediaries, such as traders, reducing the
effect on farmers on further improvements up the supply chain

FIGURE 7: BELOW-AVERAGE MANGO YIELDS NOT KEEPING PACE WITH INCREASING
DEMAND
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THE SOLUTION

Project Unnati was designed in collaboration with Jain Farm Fresh Foods Limited and implemented

in collaboration with IFC in transforming the mango value chain and the lives of farmers. This project
represents a ten year, $10 million investment to promote modern mango production on 25,000 acres with
12,500 farmers, including 3,000 women farmers, through modern planting techniques.

Furthermore, this project intends to train over 100,000 mango farmers on the rejuvenation of old mango
orchards through a climate-smart sustainable PoP. The project aims to provide long-term, holistic farm
solutions to smallholders, including mango seedling plantings, drip irrigation and fertigation support, and
farm extension services to improve the transfer and adoption of technology. A mobile training bus, equipped
with modern training facilities, was created to bring cutting-edge training programs to the doorsteps of
farmers in their villages.

In addition, to minimize market risks for farmers undertaking necessary investments, the company will
provide a 100 percent ‘buy back guarantee’ for all of the mangoes grown by the farmers supported by this
project.

IFC is supporting the implementation of Project Unnati by providing expertise through smallholder farmer
training on the adoption of climate-smart cultivation practices, hydrology assessment, and water modeling
for the areas proposed for the project. This allows the farmers to develop water sustainability strategies and
action plans.

FIGURE 8: ‘FRUIT CIRCULAR ECONOMY’ TRANSFORMS MANGO VALUE CHAIN AND IMPROVES
LIVELIHOODS OF FARMERS
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RESULTS

e Qver 2,200 farmers have been trained in Andhra Pradesh and Karnataka to date. An additional 1,700
farmers have been trained to rejuvenate old mango orchards through climate-smart practices.

e 1,000 acres of land have shifted to modern production.

e Anultra high-density demonstration farm and nursery have been established for smallholder
demonstrations.

e All farmers are provided free of charge extension support to implement Jain G.A.P. standards for
compliance to quality standards, traceability, and environmental protections.

Project farms are expected to have double the yields of conventional mango orchards. Over time, it is expected
that the bulk of the company’s mango procurement requirements for Maaza will be met through engagement
with farmers supported under Project Unnati.

This project systematically addresses the challenges in mango cultivation in these ways:

e Increases the capacity of smallholder farms through climate-smart mango cultivation practices and
technologies

e Provides access to timely information and support for smallholder mango farmers in their adoption of new
practices and technologies through trained extension workers and field coordinators

e Provides access to quality and timely inputs

e Provides access to markets for the sale of mangoes with a 100 percent purchase guarantee from the
company

e Trains smallholders on the adoption of water-use efficient mango cultivation practices and technologies while
keeping in mind the increasing water shortages in mango growing areas

In 2016, the company signed an agreement with the government of Maharashtra and Jain Farm Fresh Foods
Limited for Project Orange Unnati to set up a citrus juice manufacturing facility in the Vidarbha region of
Maharashtra in India. Orange Unnati is expected to benefit farmers across 10,000 acres of land with an average
holding of two acres.

IFC and HCCB are discussing collaboration on Project Orange Unnati to support smallholder efforts, water
sustainability measures, and impact assessments.

Figure 9: Climate-Smart Agriculture Impact Summary
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Smart Land & Water Use



