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Global Challenges and Populations at Risk Due to a Lack of Access to Cooling

Flllw
2.3 bn people could be exposed and vulnerable to heatwaves (by 2030) 7 FFORIABLEAND
Urban spaces heating up at twice the global rate (world’s 30 hottest cities are in developing countries) N
Over 1 billion people globally at immediate risk due to lack of access to cooling in sectors such as health and
agriculture
Health & well-being impact GOODHEALTH

AND WELL-BEING

Heat is world’s deadliest natural disaster; sensitive populations (children, elderly) at high risk
Uncooled indoor environments: reduced student performance; increased mental stress; difficulty sleeping
Lack of reliable cold storage damages and hinders access to medicine and vaccines; compromises food safety

Productivity impact: By 2030, productivity loss due to heat reach 80 million full time jobs
Close to 5% in South Asia & West Africa - Almost 10% of working hours in agriculture in
Bangladesh expected to be lost heat stress. Most affected sectors: agriculture & construction

Food impact: African countries losing up to 80% of post-harvest food (e.g., fruit, vegetables, fish, meat, dairy)
2/3 of global food wastage happens in Africa and Asiall contributing to malnourishment, depressed farmers’ T
Income 13 ACTION

Energy embedded in global annual food loss = ~38% of total energy consumed by agri-food chain @

Equity Impact: Without exception, negative effects of heat including climate impacts are disproportionately borne
by poor and marginalized populations



Drivers and Barriers for Sustainable Agricultural Cold Chains @{;@

Figure 3: Key drivers and barriers to a sustainable cold chain

Key Drivers for Agricultural Cold Chains

. . . KEY ENERGY &
Agricultural cold chains have a key role in ENVIRONMENTAL DRIVERS COLD CHAIN
. . P TR » Sustainable development &
improving nutritional outcomes for over 800 million KEY GROWTH DRIVERS clmate change goal,targets,
. * Rising population + Local food production
malnourished people. e G e aing
« Urbanisation + New food coating &
-IGmwhgnrgnllddaclass& € e ot
« Growing health, safety & renewable energy ‘
environmental concerns « Alternative refrigeration cycles,
icul |ld chains h leini i " (5. Increasingontih shopping) . Mhikiog ety
Agriculture cold chains have a role in increasing s i e
rural incomes, by moving to higher-value cliahatiog Qi ford e i \
production and markets ® FUTURE
STATUS QUO KEY BARRIERS

Climate change benefits of reduced food waste.

Energy access is both a driver and a barrier. Rural
health farms require sustainable access to electricity
to power cooling, but reliability and economic
viability of systems remains a challenge.

+ Lack of systems thinking
and integrated approaches I\\\\I

- Lack of data and forecasts

« Limited research funding

« Lack of awareness amongst
farmers & consumers

« Lack of legislation and standards

« Lack of skills & financial capacity
in develping countries

+ Lack of finance & business
models

« Poor supporting infrastructure
in developing countries
(i.e. energy & transport)

« Lack of demonstration projects

® Peters, Sayin 2021
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Sample Business Models for Cooling Solutions FORALL

Cash Sales: Customers pay the full price of the product up front
Suited to aggregators as they can afford to pay the total cost of the products compared to small-holder farmers

Off-grid cooling companies earn more revenue upfront to support scale but may lock out access at first mile

PAYGo: Customers pay an initial deposit of the product price and make regular instalment repayments
Low-income customers can purchase off-grid cooling products they could not afford otherwise

Limited use by off-grid cooling companies

Asset Financing: Provision of loans by off-grid cooling companies to customers for purchase of cold storage

Loans are repaid by the operator with repayment plans structured around seasonality of value chains they serve

Cooling as a Service (CaaS): Customers charged per day to store their products in a section of a cooling unit
Aggregates demand for small farming communities

Eliminates the burden of the upfront cost as well as the need to take out a loan for those that may not be able to afford
the product of the financial risk



I Drivers and Barriers for Sustainable Agricultural Cold Chains (continued) ENERGY

Key barriers to the development of markets for sustainable agricultural cold chains
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1. Policy and Legislation 2. Skills 3. Data 4. Finance

Training a'n'd vocational Proving financial viability and Low—cost, flexible ﬂnana.n'g
opportunities to develop business cases options to support transition to
workforce capacity commercial markets

Durable policy frameworks to
unlock financing

Overarching barriers

Chicken and Egg: Cold chain investors need volumes, whereas farmers need built out cold chain to invest. Requires scaling
up from a small start

Gender-based Challenges: Female farmers typically have more significant challenges in accessing finance compared to
males

Integrated approaches: Bringing commercial investors together with energy and agricultural stakeholders to developed
holistic strategies
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4 \\ Decreased poverty
/’ \ Reduced food loss
/ \  Improved access to vaccines, blood, medicines
( SOCIAL } o
\ BENEFITS Improved inclusivity & gender equality

New businesses and jobs
4 Reliable energy access
\ 3 Community resilience

Reduced energy cost
Increased disposable income
Increased productivity
Increased market connectivity

ECONOMIC
SUSTAINABLE
COLD-CHAINS KEMCEELS

Improved community resilience for “bounce back’

Reduced emissions
Less pollutants
Reduced waste
Improved air quality
Reduced resource consumption
Reduced ecosystem degradation

ENVIRONMENTAL
BENEFITS

Multidimensional impacts of sustainable cold chains and impacts on access to finance (i)

>[ SDG 2: Zero hunger ]

)/[ SDG 5: Gender equality ]

P[ SDG 10: Reduced Inequalities ]

>[ SDG 3: Good health & well-being ]

R SDG 12: Respon ‘.nla
consumpton & produc

>[ SDG 4: Quality education

SDG 1: No poverty

SDG 8: Decent work & economic
growth

mfrastructure

SDG 6: Clean water & sanitation

SDG 13: Climate action

SDG 14: Life below water

"
.
]
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SDG 8 Industry, mnovation & ]
J
]
]
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SDG 15: Life on land

© Toby Peters / Leyla Sayin

Fﬂw

These benefits create opportunities for better access
to finance:

Sustainable agricultural cold chains both mitigate
climate change and expand adaptation capacity,
in line with goals of climate financing institutions.

They similarly increase the productive use of
energy, a priority for development finance
institutions and philanthropies working to catalyze
action on SDG 7.

Co-benefits of agricultural cold chain investments
for hunger, gender-equality, and economic growth
are important for economic development, but
must be quantified.



Conclusions /E["aﬁ’ﬁ\
i -~

Sustainable agricultural cold chains drive multidimensional benefits across economic,
climate, and social development impacts.

Technology and business models for sustainable agricultural cold chains have been
demonstrated and show promise.

But moving from demonstration to commercial markets has not been achieved at scale in
developing economies.

Key barriers to moving to scaled-up commercial markets include:
Skills and capacity to support the industry
Bankable data on benefits to drive investment
Access to flexible, low-cost finance

Holistic approaches that meet the needs of both farmers/operators and investors
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Mismatch between private and public funding
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) A typology of financial instruments
\W, for sustainable cooling

This work is financed by:
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What are the different typologies of financial
instruments for cold storage?

1. Subjects and objects of finance

2. Financing and funding

3. The typology of private and public financing
mechanisms

What are new instruments/options that
should be explored for financing sustainable

cooling?




Subjects and Objects of finance

Farmer/Small 1 cold room Often informal trading and no collateral assets, panic
scale producer sales and price fluctuations
Community/ 1 or few rooms or Needs strong cooperative governance for use of
Cooperative community cooling commonly owned assets

hub
Cold chain tech.  100’s of cold rooms CAAS model much supported, however requires
provider additional finance for construction and operations (also

costs for farmers)

Aggregator/ 5-25 cold rooms + Different models, often own facilities to be used by
processor 10-100 trucks farmers at no additional expenses, strong incentive for

collaboration are off-take gurantees

Market (part of 3-10 cold rooms Not provided on farm but at wholesale or distribution
infrastructure) centre, first mile cooling?



Funding versus Finance

Public Funding: Private Finance:

* Need of money/ liquidity for activities.
* Funds for project/activity are

there. * Business decision: economic
» Accountability: cost-efficiency, feasibility.
ensure impact, often targeted at
vulnerable groups * Impact needs to be proven from the
start.

* Based on "democratic’/ human
rights decision/ competition for

funds.  Potential for scaling: unlimited as long

as there Is a need than can be met.
 Funds cannot be scaled



Financial instruments

Relevant to

Investments in cooling,
for multiple purposes
(food, human/animal

health, agriculture,

well-being, income &
livelihood, etc), ESG
and SDG

TYPOLOGY FINANCIAL INSTRUMENTS FOR COOLING

1. Private financial 2. Private 3. Public policy instruments
instruments incentives

3a. Public finance 3b. Enabling
instruments: environment:

Tax measures

(Quasi) Equity Subsidies & grants

Concessional

Off-take guarantee

consumer finance

Interest discounts
commercial loans

Cooling as a service Result-based finance

4. Blending public and private finance

fund and donations

Community level: multiple user groups (farmers, households, public services, ...)

Cold-chain development related to SMEs and corporate business




Example: Grants

Innovation grants

« Accessibility: public grants can be targeted towards
Innovators or piloting communities to achieve a
breakthrough. (difficult to access as farmer)

 Affordability: depends on what can be financed from the
grant (mostly assets as buildings, since 2018 also
working capital and training)

« Applicability: to innovators

« Comprehensiveness: mixed results

« Experiences to date: good




What else than grants?

What are new instruments/options
that should be explored for financing
sustainable cooling?

- Green bonds

- Green finance/ozon finance
(results based)

- Crowdfunding




THANK YOU!

Contacts

:8 Sabine.desczka@wur.nl
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Financial instruments, commercial
viability, & mapping investors
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1. Practical examples of
financial instruments
relevant for CaaS

Agenda

Importance of commercial
viability in the case of

CaaS cold rooms

3. Mapping of investors




Financial instruments and approaches relevant for

cold storage and CaaS

1. Concessional Debt via Subsidized
Impact Funds: Financing offered at
lower than market rates

2. Private Equity: Funds investing Iin
SMEs

3. Corporate Foundation Impact
Investment

4. Recapitalization of CaaS transaction
(sale-leaseback & SPV): Financial
restructuring to free up capital



Concessional Debt

Subsidized impact investing funds
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» Specialized subsidized impact investor and
project developer

« Early-stage small and medium agri-
businesses in Sub Saharan Africa

* Deploys long-term capital and technical
assistance (USD 2-10 million)

* Currently has a presence in Sierra Leone,
Ghana, Cote D’lvoire, Rwanda, Kenya,
Malawi, Mozambique, Tanzania, Uganda,
and Zambia



Private Equity

Funds investing in SMEs

= | CATALYST FUND

— T
SR s S
&,

« Early-stage fund and accelerator

* Blends capital from concessional (funds
offered below-market rate) and
commercial equity investors (seeking
market level returns) to invest USD
200,000 in pre-seed portfolio companies

* Recently invested in KeeplTCool — a cold
chain company based in Kenya




Corporate Foundation Impact Investment

A accelerator

* Funded and run by AB InBev, Coca-Cola,
Colgate-Palmolive, and Unilever

* |nvests in companies from Seed to
Series B stage and delivers 6 months of
remote programming and training

* Accelerates collaboration and growth of
cohort companies in addition to a
pilot/alliance with partner companies




Recapitalization of Caa$S

Sale-Leaseback explained:

* A bank or financial institution purchases Sale o
- - - | g™
the cooling equipment and then leases it o cmssenieen
back to the company providing the cooling NG oo
. Leaseback
Se rVI Ce /of equipment\k \Ca(as}spga%;n%nt/
‘k\\_Lease ////

payments

» Lease duration is typically no longer than

/

Insurance

the CaaS contract igen

* More secure for the finance provider & the
contract between the provider and the
customer is used as additional collateral



Recapitalization of Caa$S

Special Purpose Vehicle (SPV)

* Investors set up an SPV JECH
 The SPV buys the equipment from the

technology provider and signs CaaS .. _—
contracts with clients VN T

» The provider is responsible for the e IR Cos paymen
maintenance & operation of the R e /
equipment but does not own it T

 The SPV can engage with an insurance
provider or a fund to establish a payment
guarantee



Importance of Commercial Viability

» CaasS is designed to be a financially sustainable fully-commercial
solution

» Relatively low reliance on concessional capital compared to other
adaptation solutions

» Concessional capital is needed to support expansion to countries
with less stable and established capital markets and emerging
technology providers



Investor Mapping & Engagement

Development Finance Institutions (DFIs): Most DFls invest or have recently
invested in cooling or cooling-related projects in their regions of operation.

Foundations: Increasingly focused on cold storage. Gates Foundation for example
Is focused on the impact of cold chains on vaccine storage.

Commercial banks: Engaged in the context of an equipment sale-leaseback
transaction with a single bank.

Private equity/Venture Capital: Range of funds are increasingly investing in
cooling and cold storage technology companies. Examples include Catalyst Fund,
GSMA Innovation Fund 2.0, Factor[e] Ventures, and Novastar Ventures



Investor Mapping & Engagement

Frame your impact thesis for the audience you have

1. Adaptation: know how to articulate the adaptation case for cooling
and cold storage.

2. Mitigation: have a clear sense of the emissions reduction potential of
your technology.

3. Fintech angle: if leveraging smart contracts and CaaS

4. Health benefits: e.g., benefits of cold storage for vaccines.



Call for Innovative
Climate Finance ldeas

The Lab will support a record ten innovative climate finance
solutions in 2024. Submissions should address barriers to
climate investments in emerging markets and support the
transition to a net zero economy.

Selected ideas receive guidance, analysis, stress-testing, and
development by expert working groups and access to a network
of high-level public and private investors.

SUBMIT DEADLINE

climatefinancelab.org/apply Dec 27
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THANK YOU!

Contact

:8 Harsha.Vishnumolakala@cpiglobal.org
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Tips and tricks for viable business
cases
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Presentation

St r u Ct u re * White elephants

e Common mistakes & lessons
learned

 How to make a viable business
case / conduct Due diligence

WAGENINGEN
UNIVERSITY & RESEARCH



White elephant in the room

Failed investments

 Across the continent

« Observed in almost all business models & governance
structures

WHY ?

WAGENINGEN

Source: Wageningen (2021): Horticulture sector mapping Rwanda - function of cold chains HNIVERSITE & RESEAREH



Mixed models — Mixed results

District_____|Management ___Business model __|Functioning & used

Rullindo SAIP CAAS
Rubavu Minicom CAAS

arong SAIP CAAS I
Rwamagana SAIP & AEE CAAS
Ngoma SAIP CAAS I
Gasabo Bloom Hill Trader

Kicukiro NEAB CAAS

Kicukiro Private Trader

Nyarungange Eat Green Trader

Nyarungange Sawa Citi Trader

WAGENINGEN

Source: Wageningen (2021): Horticulture sector mapping Rwanda - function of cold chains g VNVERSITY & RESEAREH



Product — market match

« Cold chains for local markets are challenging

 Climacteric fruits ripen after harvest, make use of
biology instead of cold chain.

Recommendations for a viable business case:
« Consider the product-market possibilities
 Aim at the blue-lined value chains

* High potential for green leafy vegs

\:f
~ »
L g
= ,.
Non-climacteric Export destination Climacteric
fruits stored > 10 °C fruits stored > 10 °C
like pineapple mango / banana / tomato

Regional market

4

Less perishable .
produce like onion G
for local markets /O'C

60,/_’

Non-climacteric

fruits stored close to
0 °C like strawberry as
well as fresh herbs

4

<
Medium- and long term
storage of e.g. root-crops

or cabbage
WAGENINGEN

UNIMERSITY & RESEARLCH

Source: Wageningen (2020): Postharvest inventions, key for improvement of food systems - https://edepot.wur.nl/535929


https://edepot.wur.nl/535929

Consider investment narrative

Apply market driven approaches

* Food Loss & Waste = not market driven 4
» Successful implementation, match: ponacim -
» Market sophistication (leading!) c s o oo
« Technology sophistication g ‘
Recommendations: g farming.
* Think in terms of market access g
 Get off-take guarantees 3:3 -’
« Of technology in case of CAAS - butter inreg
« Of fresh product in case of trader model e ™
« Rethink cold chains — ROl on public contribution s

' Africa Centre of Excellence for

Sustainable Cooling and Cold-Chain
WAGENINGEN

UNIMERSITY & RESEARLCH

Hom« o Fresh Wholesale Retail / Out of home Specialized
consumption markets consumption markets
‘ - - - -
w Market & marketing sophistication

Source: Wageningen (2020): Postharvest inventions, key for improvement of food systems - https://edepot.wur.nl/535929


https://edepot.wur.nl/535929

Competing technologies

Apply market driven approaches

* In some cases, it is cheaper to keep producing, than
applying cold storage (i.e. tomatoes)

Recommendations:
« Consider competition from other technologies
* Production
« Conservation
* |Imported products

cccccc

0| ok
:

4, )
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S, m N 40 =
2 A .

WAGENINGEN

UNIMERSITY & RESEARLCH

Source: Wageningen (2022): Postharvest assessment methodology - https://edepot.wur.nl/582556



https://edepot.wur.nl/582556

Bring together all lessons learned

Postharvest Assessment Methodology

Conceptual framework for a methodology to assess food systems and value chains in the
postharvest handling of perishables as a basis for effective interventions

R.J.A. (Rene) Oostewechel, J.A. (Jan) Verschoor, F.I1.D.G. (Fatima) Pereira da Silva,
S. (Bas) Hetterscheid, R.B. (Bob) Castelein

PUBLIC

WAGENINGEN

UNINERSITY & RESEARLCH

Open access download link: https://edepot.wur.nl/582556
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Step-based approach

WAGENINGEMN
Postharvest Assessment Methodology - summary overview UNIVERSITY & RESEARC!

Viability check for cold chain interventions s ———————

Example objectives:

- Increased local food production/Feeding the cties
- Food security and availability throughout the year
- Improved nutrient fch diets

- Impreeed income, employment

« Based on lessons learned: o mpot et s

- Resilience to climate change/Restoring Biodiversity
Objective - Restaring genatic diversity of orops as a means to food security

* 4 level — 18 assessment steps TR

- Water use afficiency
- Development of a food proCessing sector
- Export development / FOREX

« Covering market-based approach, crops selection, e

- Energy-efficient postharvest handling/storage
- Protein transition (from animal to plant based)

competing technologies, and much more.

Based on selected objective. E.g. distinguish between crops based on PH
characteristicts and importance

3 Current situatson

4 Trends & initiatives Middle dass development, export etc.

5 Climate Temperature, rainy seasons, elevations

Recommendations: ——

Bottlkenecks B possibyke - ~ I
sokitions Inchuding application of ambient- or cold chain

* Use the Postharvest Assessment Methodology -

[1) Resource potential

Rationalke for Criteria in relation to the objectives

* Provide feedback to us © BRerVenOn () peneres forchan patners

[3) Policy & Legal

Country- or

Region level (4) Knowladge i Berefils |

(5) Finance !
B Diagnostic Storage Policy & legal
(6] Markets
Status b3

enabeling (7) Technokgy Logtati B i ]
envirenmeant
(B) Input supphy

(9) Loastics

Example:

Step 5: Assess cdlimate conditions
9 Outfine for intervention
The country has two rainy seasons: a main season and a short season. There are also two dry seasons in

10 Risk & impact analysis, m | | otween. There are some differences in production seasons between different regions.

Irngation is practiced on a small scale, especially for fruit and vegetable production. Still, most of the FaW
production is rain-fed. A price dip can be noticed during the harvest periods when supply is abundant.
There is hardly any storage for fruit and vegetables available, and it is only suitable for extending shelf
life for a maximum of one week.

Fruit mostly have a single harvest window and are transported when price differences and availability
justify it. Price information is not transparent, nor can consumers afford high prices. This limits availability
to some extent. Consumers also change from one fruit to another according to availability and season.

There are no mountainous areas, so natural cooling/ventilation with night air is hardly possible. Sunshine
is abundant but not in the main season when electricity is required for cooling.

Source: Wageningen (2022): Postharvest assessment methodology - https://edepot.wur.nl/582556


https://edepot.wur.nl/582556

Intended users

WAGENINGEM
Postharvest Assessment Methodology - summary overview UNIVERSITY & REGEARC!

Example scope:

1 Scope Concrete policy intervention/Pre-defined problemyFuture policy development

Example objecthves:

- Increased local food production/Feeding the cties

- Food security and availabdlity throughout the year

- Improved nutrient fch diets

- Imgroved income, employment

- Food import substitution

- Resilisnce to (intemational) supply chain disruptions
- Resilience to climate change/Restoring Biodiversity

Objective - Restoring genetic diversity of crops as a means to foed security
confirmation - Restaoring rural landscapes and/or erosion prevention
2 ODbjective - Food loss redudtion

- Wabter use afficiancy

- Development of a food proCessing Sector

- Export development / FOREX

- Slowing down urbanisation rate

- Circular agriculture objectives

= E"eu;-(-elli.;ie"t postharest han:li"g,-'ﬂ'_\uage
- Protein transition (from animal to plant based)
- Food safaty

- Gender and indusivenass

Based on selected objective. E.g. distinguish between crops based on PH

3 Current situation
characteristicts and importance

4 Trends B niatives Middle class dEvElel‘l‘lEl'l[. Ex|.'ll2|'t et

5 Climate Temperature, rainy seasons, elevations

& Previous interventions Find Key Suctess- and KE:( Failure Factors

y Eottimecks & posshie Inchuding application of ambient- o cold chain

sohutions

Modules

Rationalke for ML E T Criteria in relation to the cbhjectives

ntervenbon

(2) Benefits for chain partners

Rationabe T st WS

[3) Policy & Legal )
Country- or S

Cold chain entrepreneur Region leve ek Financial institutions

(5) Finance
B Diagnostic Pollcy & legal
(6) Markets

Researchers & consultants e () Tencher ol | (D) ), Donor agents

environmeant
(B) Input supphy

(9) Logistics

Enabiling conditicns

. g (11) Processing & retail "1t
Vlablllty Ch eCk Based on gathered information, now formulate the intervention that best suits the Due Dlllgence

% Owting for lntervantion fomulated objective

i
| ey wemak
Wl
(10) Storage "
TGN
‘wmry atrorg

10 Risk & impact analysis, mitigation Including goals and potential negative side effects in the food system

WAGENINGEN

UNIVMERSITY & RESEARLCH



Learn more

~= EFFICIENCY Uy wacenmoen
< FOR ACCESS Siili .

KEEP IT COOL:

HARNESSING COLD STORAGE TO REDUCE FOOD LOSS & SUPPORT
SUSTAINABLE FOOD SYSTEMS IN EMERGING ECONOMIES

Wageningen University & Research

THE COLD TRUTH: UNCOVERING THE
SECRETS OF (UN)SUCCESSFUL COLD CHAINS

Part of the
Efficiency for
Access Appliance
Tech Trends
Series

WAGENINGEN

UNIVMERSITY & RESEARLCH

Keep it cool paper: https://www.clasp.ngo/wp-content/uploads/2023/10/Keep-it-Cool Oct-2023.pdf



https://www.clasp.ngo/wp-content/uploads/2023/10/Keep-it-Cool_Oct-2023.pdf

Summary

Let us work together on viable cold chain models

For cold chain operators For investors & grant providers

Standardize and conduct Due Diligence of cold

1 Work with market driven approaches A chains. Check the investment narrative.

Select viable product-market combinations and
evaluate alternative supply chains and technologies

Longer term: Work on narrative of cold chains as
critical infrastructure to deliver public contributions

2
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THANK YOU!

Contacts

24
i



mailto:Bas.hetterscheid@wur.nl
https://www.linkedin.com/in/bashetterscheid/
https://www.linkedin.com/in/bashetterscheid/



